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BACKGROUND

| Field

[0004] The present invention relates generally to communication, and more specifically
to power control for a wireless communication system.

[0005]
IL Background

[0006] A wireless multiple-access communication system can simultaneously support
communication for multiple wireless terminals. Each terminal commuﬁicates with one
or more base stations via transmissions on the forward and reverse links. The forward
link (or downlink) refers to the communication link from the base stations to the
terminals, and the reverse link (or uplink) refers to the communication link from the
terminals to the base stations.

[0007] Multiple terminals may simultaneously transmit on the reverse link by
multiplexing their transmissions to be orthogonal to one another. The multiplexing
attempts to achieve orthogonality among the multiple reverse link transmissions in time,

frequency, and/or code domain. Complete orthogonality, if achieved, results in the



attenpts to achieve orthogonality anmong the nmultiple

reverse link transm ssions in tinme, frequency, and/or
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results in thetransm ssion fromeach term nal not

interfering wwth the transm ssions from ot her

termnals at a receiving base station. However,

conpl ete orthogonality anmong the transm ssions from

diahénaission fram neach | terminab hive mterderinge slithzthe  taresntissions from other

hannel condltlons Jver erfections, and s
TR & Brioheiva e Saiiph oElgPRRer RomRH: pehnsonalit Anong the
GRAHShiSE 0RO B mAHPe RS té?fmﬂa'lg R RS Qedl2e@!d08 o channel conditions,

termnals communi cating with the same base station.
Fepetvier imperésctiphs andeaaeson. sShe rh@sfmmﬁhoemﬁhmar@ults in each terminal

conmuni catjn t stations_are
EENES il bhitisiasfieEdb oHE® Ssrbbbl SORERatng ith the same
badoTstafbn. TAFu@hEMoEAURE tratlsRlidsRING NEEm! Rrifiald Béhfunicating with
communi cating with nearby base stations. The

delferentbar dalgnsase fypieallyineh prthegonpkie ensgnathes Bhus, lgach terminal
S C I

[ngaéoag{ Jﬁﬁge ﬁtérfe?u{qg@ tJ) egltrnlie}%s %gég%ﬂ@itﬁge ar{f@agl?#ﬁés%g}atmns The
- pedbimiamoe oft éachi feirgabe id eneld@aied by thatisteifereaoe €ros® all other
that i nproved perfornmance nay be achi eved. SUVMMARY
(ovowls mdbhpysiies for controlling transnit power for a

S f (P e
H00R) THERCR' (8RR T T (EBTINE, 1o Rl B ¥ects of
'Intetferesmcodhdt imptevel pedomenae magtdbsachibedl. her ei n. The
transmt power is adjusted such that the anount of
intra-sector interference the termnal nmay cause to a
"serving" base station andguimigrgepunt of inter-sector
interference the term nal may cause to "nei ghbor" base
40009] drehmquesbfor hcantiolingi tremsnvit tpoeiwer dlot epdatal Batsaisdion from a

rns_i;n ote are described .pbel ow. ) ,JTh nount
SF st Soritt i Piafndtr 8, BieEla, R B snstor g o RuE and “inter-
JBatorD Snteffotity aR ek il heRas € Uhe Rrahshhit pBet Rtadjusted such that the
i nterference observed by each nei ghbor base station,
(am)ounmﬁqméa Sg@phmwrfﬁrertqeéh% ESrpineg n2aydcanss giwbosermge base station
0 1 y S »

G ok B el Rl Beton) S, P RAChay BB o8 “Bllgfbor base
@ﬁﬁ@néﬁrébb’&hﬁnﬁ)imalﬂw@@ﬁﬁﬁl%&ceptabﬁﬂ@fféls (@hg-tern® ifiigaele@re described
bit) indicative of the taotal_ interference observed bg ‘
pelel. oA be amourt of interrpreteriaigHeIengRihg terayinal ay qgusemay be roughly

| .
FH BN oS LG T B RRREE Bl oty B BERELY Hhso station, €2
aﬂq’mmsl gadns for shepseptiap iahd ﬂb@hbmwaa@stammsd ) eharcurtesit transmit power
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leve used by the terminal, and poss1bP %er parameters. ﬁach base station may

broadcast a report (e.g., a single bit) indicative of the total interference observed by that
base station. The channel gain for each base station may be estimated based on a pilot
received from the base station. The transmit power may be adjusted in a probabilistic
manner, a deterministic manner, or some other manner based on these various
parameters.

[0010] In general, the transmit power may be decreased if high interference is observed
by neighbor base stations and increased if low interference is observed. The transmit
power may also be adjusted by a larger amount and/or more frequently if (1) the

terminal is located closer to a neighbor base station observing high interference and/or
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a‘%)ects and enbodi nents _of the invention are described )
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W NGS [ 0013] The features and nature of the

present invention will becone nore apparent fromthe

jJeol2j! ed description set forth bel ow when taken in

conjunction wth_the draw ngs in which |like reference
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determ nistic manner; [0018] FIG 5 shows a power
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[0018] FIG. 5 shows a power control mechanism for a data channel;
[0019] FIG. 6 shows a power control mechanism for a control channel; and
[0020] FIG. 7 shows a terminal, a serving base station, and a neighbor base station.
[0021]

DETAILED DESCRIPTION
[0022] The word “exemplary” is used herein to mean “serving as an example, instance,
or illustration.” Any embodiment or design described herein as “exemplary” is not
necessarily to be construed as preferred or advantageous over other embodiments or
designs.
[0023] FIG. 1 shows a wireless multiple-access communication system 100. System
100 includes a number of base stations 110 that support communication for a number of
wireless terminals 120. Terminals 120 are typically dispersed throughout the system,
and each terminal may be fixed or mobile. A terminal may also be referred to as a

mobile station, a user equipment (UE), a wireless communication device, or some other

terminology. A base station is a fixed station used for communicating with the
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or illustration."” Any enbodi ment or design descri bed
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enbodi ments or designs. [0023] FIG 1 shows a w reless
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Temimalaksd 12§ ase beypferrstity asi apeccsexipoint, culflode B, tdresome other

ste and ,each termn be fixed or nmopi.le. .
R o 298D SOPETIF r 11D (Ul o S1Uphs 9, provides
RobtARTati6Al Hhd B&Hol [dthesetbadt E@IIGES af® ¥t 63tiod the routing of data
devi ce, or sonme other term nology. A base station is a
forthel tesmintalsorervied by these besmstalitingati ng with theterninal s

l.sqQ_ be .ref ed 1. n_access point Node .
BTG RcFoTd pbfo” R RIGRR AR Ftep o B Bspective
googrhstic feabidee Attabké ertorl 20d/oPitOvbelesseCao4 diayadld Rferred to as a
and control for these base stations, and further .
ceslt’y derending qmotheicegtest nywhichrihe tarpeistusedri gl igcrsaseeagacity, the

tat.d ] [ 1
b B EachivBle fon b B AR AE B 10 Hheo) sectors
dedégFaghhkect@arieaeri€@ by A Haas erasdcaivensutapstérar(BIISy. The term “sector”

coverage be referred to as, a "cell", . .
GEpEH Ag SIS ?@chw%vﬁfagﬁ FAAEEOERE efeporiiextde arhichyhe term
iR ARr GABAEHEE cdill TheCNE ERHEN %ﬁﬁatg{ellec?lgi%lgaﬁxt%mdgse ghe BTSs

station may be partifioned into nultiple

facilbsestor9af thahcéll. s Bott simplisity an el fddlpwangdeseription, the term “base

transecei ver subsystem,(BTS).. The.te sector"” can )
Slaar " Boe6S eRePEh G vl Hisod Pt TPk stV Gan iR Gred station
e s698d 8%betb) WHiseRiddTebk& ERibS o S%ingo Eecfor is one with which a
sectorized cell, the base station for that cell

teypiinsd [coymumidatase sAt eighPed’ hase stationswcingighbarl” senter is one with

cell..  FQr sinplicit i n t.he.followng.description .
Sty el b bl A AR 5 BBt asgerotion
bésuftds Hadbhdhteiniid] da@EcAeCRith oAd1sbraink biestAioAl AleHbugh this is
that serves a sector. A "serving" base station or

ngied xpapged Baietim fos therdechpiqugs descehedherainng nal

L

commMmunicatidn Gpstethar Bormptangdlé,ythetd eechailquesmiag be used for a Time
description_ assunes that each term nal conmunj cates

HYiIRioB UL, i/gessa bl Mt $3sTem, A dhsRsligReY Mieisiog Mytiple Access

KﬁﬁMA fehiTah ¥ihBBora? el SERG g}% L

erel r?.eé;’f&mgfl 'Ihﬁeg%c?werehcor??r 0 E]lltogc n]ﬂ UZ‘EE%fgg?FP%%) systern,
hed s0 on.MAYTIDM Ausysteni oses iand divsioni m&lltiphxirxgc(ﬁ‘iﬁM), aad iramsmissions
za/r%ﬁg%ht tg%ina s%rrg)cl)rﬁiogyﬂeﬁfz%d L?%@Hé 1 ?nsg gad\{ffgrgntut?rgg irftgr(fals. An

FDMA system uses frequency division multiplexing (FDM), and transmissions for

=

different terminals are orthogonalized by transmitting in different frequency subbands.
TDMA and FDMA systems may also use code division multiplexing (CDM). In this
case, transmissions for multiple terminals may be orthogonalized using different
orthogonal (e.g., Walsh) codes even though they are sent in the same time interval or
frequency subband. An OFDMA system utilizes orthogonal frequency division
multiplexing (OFDM), which effectively partitions the overall system bandwidth into a
number of (N) orthogonal frequency subbands. These subbands are also referred to as

tones, sub-carriers, bins, frequency channels, and so on. Each subband is associated
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Division Multiple Access (TDMA) system a Frequency
Di vision Multiple Access (FDVA) system an orthogonal
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(TDM, and transm ssions for different termnals are
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"traffic" channels ned reb each .
SRR st SHEaHEeb & A UREAIGF ChRRE in the same
Qééf@ln ﬂdn’i@lobﬁéiedrﬂﬁ'goﬁd]ﬁy fn%if r&%ﬁtﬁdrﬁ %ﬁélfé e‘fﬂ%é‘t@ Rfdh d8¥or example,
be assigned zero, oOne, mul ti ple subbands in each

fiteecarrier intatferemére (IGTAf Efndc inderasymatiod mferem@e udSD: ddthes' loss of

used to s nd traffi ack a
SeBReun R & SRRSatol R, cme BbfhicHipats fap spen sector
T 41§64 déFireh 36 BE pSeudBYartlofOWIB réspb&rts @tk teaFfid Shannels for nearby
physi cal channels, transport channels, or sone other

tseqierisn alh@gyndqrweme Ter-sector oF cotheraseaior Sinteferange laused by traffic
%ﬁ&%n%[s irﬁa <¥ c&j)?ftb rﬁ%?ﬁcl gha?ﬁelg rntl tﬁg% \Ag%lectg OE Jaleﬁltra-sector
a no a nne

requency so traffic
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(FEARP ;efrqqpam@/n%lg@q%scagevrpV@ien{ﬂnfigmg@GsWaéﬁct%|apii pméer-sector
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Th&ifi #fH is6quehad Bk SndiCdteL BNpABEHIRF subband(s) to use for that traffic
channel in each time interval. The FH sequences for different traffic channels in each
sector are orthogonal to one another so that no two traffic channels use the same
subband in any time interval. The FH sequences for each sector are also pseudo-
random with respect to the FH sequences for nearby sectors. Interference between two
traffic channels in two sectors occurs whenever these two traffic channels use the same
subband in the same time interval. However, the inter-sector interference is randomized

due to the pseudo-random nature of the FH sequences used for different sectors.



may al so be defined to be pseudo-random w th respect
to the traffic channels for nearby sectors. This
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[DaRls Fhéy Be | dHabielt ralddg L6 N E¥mBRARP I gho| F‘%}%‘f g&)c& division

time-frequency plane 200 for an OFDVA system ]
fmalgiplenng. H@p{rx daja charkelstare prtheganabin muiltiplexedsendy iim frequency and

ith a ecifi H sequence that | i cates t.he .
b e B o s S50 G T PRbocp e B! 5 i Sohgppnatity ave 1o
| dhafi@t Bordifi®nsi anti@Eseder ithpé fdctoseibe fieeontrel chdhhdler ent
traffic channels in each sector are orthogonal to one

dA630] ehhesdpta whenneds thye have pevesal epyneharacteristics that sempertinent for
: K . H

SRR, T SHPR TR AE W RMUBAACE o g e o

Rht sehogonak audltiplexiag ih fregeeicorand timé.eSeesiel) detebedlNefdi ference is

two_t ri?%{){')c channels in two sectors _occurs whenever

tTARAQENIEGEH DeGaUSS RRarly, sGeiRsP §sq didternt FEhsrauSIAsHa rldhe; apquik of inter-
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quest @’o‘?“ﬂ‘i@ﬂatﬁ”chﬁﬁﬁéls% p¥R& donfBl mh§ bePREBIME] SuchitBAN each terminal

resources, control channels may be shared anong '
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Sidtn! B8 Soals noted above. For clarity, a specific embodiment of power control is

described below. For this embodiment, the transmit power for a data channel for a
given terminal may be expressed as:

(0033] Paa(n) = Bre () + AP(n)
(1)

[0034] where Poen () is the transmit power for the data channel for update interval n;

Eq

[0035] Pes (n) is a reference power level for update interval n; and



[0031] For the data channels, power control may be
perfornmed such that each termnal is allowed to

WO c@a®mists at a power |evel that is as high as POFESI®020092
whi |l e keeping intra-cell and inter-cell interference
to within acceptable levels. Atermnal |ocated closer
to its serving base station may be allowed to transmt
at a higher power level since this termnal wl]l

bl AN, sl B6EI RS RS hACARLARPRr Dase
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amg%;@%z RS BP9 ST SRS RO
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nelsglbor base stations. Controlling transmt power in
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ead-nterpranderatio iSO 08t élaleéﬁ%v@ce powerdeys! jang thefarget SNR may be

3 eﬁgéﬁa b‘ér H{i\ﬁ m:ﬁ%o g{ecﬂ&ﬁ\ﬁﬁ ttﬁ g%é\%lnas Lc}}ésﬂéﬁslg\rfélt}ﬁg)rerfgrmance for

dind degiprantatie trafismissoni ase descabed ballowrm)if lthes eefmem pdwers level can

koY terirebt SNEnTten besooi i SR Forsih deRcbuAneliggy be estimated

ypdate interval n; [0035] ref is a reference power
' evel for update interval n; and[0036] i s a transmt

SR | P;(n)@SI\IngggtJreA]P(mt;ervaI n . [0037] The power
ﬁ@d/&@ﬂs P< () and and the‘transmt power delta are Eq
geyen in units of decibels (dB). [0038] The reference
power level is the anount of transmt tgovver needed to

d&ﬁﬂ%\ﬁﬂuathm@ essugeg et thaudats ehaomek ang the spefreltchgnnel have similar
dntgﬂéc'r%ce %Qtw E Fhis %ﬁh? cﬁ?entﬁg oéxaﬁ}?@ ¢ %ﬂee%o%oln%y %léd data channels

yno ed "as

Shogi) &l fferént ROLER hay inderfae Wl’@lﬂﬁie-dn@th&ﬁ.l Jaanekerence power level may

interference ratio, and so on. The reference power

|bé\¢étenawedﬁﬁée%=ab@<%bew my b e adjusted b y a power

g@(ﬂ#lgqlh %@1? ﬁdﬁl&%a??ﬁ‘é §AE char ncish{ %dbé St %as&i‘ on various factors
erfornmance tor the designated transmi ssion,

dadcis (1% cthebmhamit of intétheectoe irterdsrercethovearmiire ﬁiaydmmausmg to other

hi h N h h NR
gé'pnlar? Vgg%ﬁglgﬁbﬂ;)p%gtogs, gg} t}}‘;ge{gxécémgg% ?ﬁ:t?a{-;/e%’gorsmter e?erncé the terminal

may be causing to other terminals in the same sector, (3) the maximum power level

allowed for the terminal, and (4) possibly other factors. Each of these factors is
described below.

[0042] The amount of inter-sector interference each terminal may cause may be
determined in various manners. For example, the amount of inter-sector interference
caused by each terminal may be directly estimated by each neighbor base station and
sent to the terminal, which may then adjust its transmit power accordingly. This
individualized interference reporting may require extensive overhead signaling. For
simplicity, the amount of inter-sector interference each terminal may cause may be
roughly estimated based on (1) the total interference observed by each neighbor base
station, (2) the channel gains for the serving and neighbor base stations, and (3) the
transmit power level used by the terminal. Quantities (1) and (2) are described below.
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[0039] SNR <I" = SNR "arget + DP( ) g (2) [0040]

Equation (2) assunes that the data channel and the
wa@ombneidighannel have sinmilar interference stap¢CBHUSS5/020092

This i s the case, for exanple, if the control and

data channels fromdifferent sectors may interfere

Wi th one another. The reference power level nmay b e

determ ned as descri bed bel ow. [0041] The transmit

bA0431 Hacl thbe stitivm ahaestislaterdhye otd eetvéragedmonnt of interference

Phtecratbbe Bt Hohe SEPnT naS gy i SRS R o Biiae ertorence
bewet Baledch Rubthg %ﬁrc&ﬁﬁﬁiﬁ[ﬁsan iveradei@terfoRdtidt fofwer based on the

Intra-sector interference the termnal may b e causing
inderferiee pewer erbinmtesnior Hbe dndividvalcsubbands3) The average rnterference

ower | evel l.owed .for_the term nal n 4 ossihly
BONES e B Bl iR vl PR or R R B B Yxample
aattevstic[ad&Ading,T; geemﬁmumer@g‘m% ISINR-b5RE la@éraging Sfridasoemc e

each term nal may cause_ nay e determ ned 1 n various

he044¢ For aghmetic argspeing tthe avaregaintepferanse Bpwerdpahbe expressed as:

i nterference claq,sed by each termnal may b e directly

est i nﬁtmeeagm(b?ge_e h_(igkphbor base station and sent to
fégusy er m nal , ch may then adjust its transmt power Eq
accordingly. This individualized interference

(Bporting may require extensive overhead signaling.

For sinpli gi E% t he anpbunt of inter-sector

i[0048] frorn de e B2 his teriniontentapowatstimmisy fob sectoraughl sibband k in
estimated based on (1) the total interference observed

ke igteeRl He?hbor base station, (2) the channel gains

for ttieﬁ;%qi ng and nei ghbor base stations, and (3)

{O47] r & iytheeyerhga/iplerfgsane poyer foe s¢ctormn matime interval n.
Quantities (1) and (2) are desgri bed bel ow. [ 0043] Each
ER] ThelguanikartE6 T mma emthd™ ataih 1icatiefsas @qaRRMIE) but may
of interfierence observed by that base station. This

atsp bregiveniiedsaibely (& i Vaith agthmmtici sveeaging enbev poge Anterference
on_each subband_and co | n av e interference

BSWS’I" es.gg%age& céa)?}glf v‘(’eﬁllenatvgr éée;ng%ctz‘%e%%\@%gst i mtes for

[0019] Wi védiuktic sudldng the Theag@tteABRnEdH @Y ranBiseexpressed as:
power may be obtai ned uﬁc,Ni ng vari ous averagi ng

t echni_ques su as, f exanple, arithnetic averaging,
geonetIﬁéaﬁz(H)/éfﬂiImé’,‘” R- based averagi ng, and so on.

009}] For ariMfinetic Averaging, the average Eq(4)

i[ﬁﬁs‘iﬁ fGeero%régnec Qv%\f\ée:gringng ?u%plge)ég lia?ges El‘iiefesféncg%)ower estimates for a few

subbands, so that the average interference power is lower than with arithmetic

averaging.

[0052] For SNR-based averaging, the average interference power may be expressed as:

log [l + ————P‘“’"‘ j = —1— . i log (1 + —-P“"’“ ]
[0053] Lo () ) N 33 L (k.m) , Eq (5)

[0054] where Prom denotes a nominal received power assumed for each subband.
Equation (5) determines the theoretical capacity of each subband based on the nominal
received power, computes the average capacity for all N subbands, and determines an

average interference power that gives the average capacity. SNR-based averaging



[0046] where "1 ' n ' is the interference power

estimate for sector mon subband k in tinme interval n;
war@efo0B4%] 1 ' is the average interference pORNET/USZNG/020092

sector min time interval n. [0048] The quantities

M.k n) ns. 6inlinear in equation (3) but may al so

be given in decibel (dB). Wth arithnetic averaging, a

few large interference power estimtes can skew the

avhichgeny alsebé ealkdampmixtydlasec[ oBtingorlsqgeppedssésdarge interference

aver agi.n e nterference power maybe
BQBF%%?E%‘teéstjngg?’i"s metric averagi ng can suppress

l[mssﬁ Regaﬁlefs%ﬁmﬁh RPMBEINS SchiRu s 108, Ach Eﬁ\ée%%ﬁ@ﬁ’a%n filter the
so that "the average intéerference power is |ower than

witedfieramdet pnmru estirretes apd/ny the] DEBRE imsrfesnRe bewerdover multiple time

aver ag tongrg glbagﬁ)f t\ﬁxgelétfe enceH%ogl\g&ge #ﬁ g'rltermg may be
baﬁwedadlﬂﬁ) QViRiite 3MPUIE teshliseGRIN) Bledbanthfinke thapnless reSponse (ITR)
determ nes the theoretical capamty of each subband

ibidtsw @r spme ipgher dyiten o filtetknararinpbaart; Therfsun cinterfsence” may thus

Q! t%%te?&f@r teifeﬁ t%ﬁ%reﬁ'c{#l?@ﬁ ﬁé}ﬂhqui ermnes an
aveérage it nterference power a e aver age
(60387 Payh b%NR—sbﬁSﬂdmay @T@@ie@@(ﬂhluﬁhrf&&ﬁceﬂh&@sﬁements for use by

cal l.ed capacity-based averagi ng) al so suppresses | arge
fominaleineother ss6iney  Blag migaterce a?eaaurﬁ@\ﬁn@ dAyafgroadeast in various

| C ﬁ % | I i
H%Q]g eagﬂ %Egsegr%td gﬁné\rl]\mr?agv?y ter the | %%e en%é measured
verferensd) iisrguasizaht o praibermined agmbenoEbits mémﬂearpahm sent via a

ver iple tine intervals t o.i ove

FerieAt el e R R i Her e g THAYCep oeBroadeast
ACRL SV Gl Bih 1Rt fiddi A& WHRHESBe rﬁ@d&ﬁféaem{eﬁ*ef&lcé id LRGter than or
anlnlnltelrrpulsesresponse(IIR) [ter, o r sone

bt:hw atlgqmsalolmerfqrmce rthieslold. i n y¢tea1mther enthodinaenty the measured
“interference"”

th ref er .'Itere or )
PPERTel (RS S E RUE n OgduL SR afsgpped inerference
F8195R] toERS RoRARE iftérFrbie tAR¥hd16 0gte dBter ibitSmay be used as a distress/
interference nmeasurenents for use by termnals in

oerierbitset tidicateyighether dhe meew:lf@d inserbarenaesreecdgeyhigh anterference
2‘38‘7%&3@ Stlhe{ %refrvpe;éngg %eg&rl]&ﬁérfts may al 13 ri)% sgmﬁ QQ{EF Hanndifle

erence power

|[0U53gf136f' ﬁﬂﬁﬁh):ltz the ﬂjllbﬁhﬁg&éi;cﬁptﬁmﬂaspﬁlﬁék%ﬂhe fuse ofdlsifgletoer-sector
its, which are then sent via a broadcast channel.
nterferigaeen@SLh b tuiprenide nterferepesisiprawtion: Epghobase siatipn may set its

Qfﬁ%ﬁjtc(ﬁstlB) as follows:
1 ’ if Imeas,m (n) 2 Itarget ’ and

'0' > if Imeas,m (n) < Itarget 4

OSIB(n) = {

[0058] Eq (6)

[0059] where Lo is the nominal interference threshold.

[0060] Alternatively, each base station may obtain a measured interference-over-
thermal (IOT), which is a ratio of the total interference power observed by the base
station to the thermal noise power. The total interference power may be computed as
described above. The thermal noise power may be estimated by turning off the
transmitter and measuring the noise at the receiver. A specific operating point may be

selected for the system and denoted as T0T g . A higher operating point allows the



using a single bit that indicates whether the neasured
interference i s greater than o r bel ow a nom nal

w0 ndoedBrence threshol d. Li yet anot her enbodi PERUS20051620092
nmeasured interference i s broadcast using two bits.
One bit indicates the neasured interference relative t
o the nominal interference threshold. The other bit
may b e used a s a distress/ panic bit that indicates
dretiidy tot e highes bmednit powers ore aowage) deaettls datalvhgimels. However, a

interference.threshold. The.inter.ference asur enent s

Y8y é}_r@_o OBeRRUEE POTTh MAsh Pt Hgn ﬂ_s?ga?fe[ §6769] e pystemn can become
?ﬁt?i%r‘eﬁéetl itdd) St is QWthgti e drOiRcRESUARSN AR tpHﬁ’@r does not
0 a single other-sector interference (OSI) bit o . )
ranslatd go ant Icfease me eedeivedrShR. drurthermerepaseery thagh operating point

may set i | pi Sl.B), a..s. follows: [0 <A .
ity Ygale e st p BB B e e st fagpn may set it
oI 81t6IMGes: t hr eshol d. [ 0060] Alternatively, each

base station nmay obtain a nmeasured

i nt er f er ence- ¢viét,t REAOH] ., (, (T3 IORhi.cHend s a ratio o f

the t @SB(zterference power observed b y the base

%(f()tl:]on t o theOthdf ARl .api(8< Fdles.- The tot al 7
i‘fnterference power may b e conputed a s descriE[?egj

above. The IO Mylx)NOL.Se power y. b e estimated b )
AT nepeti 1 L RE L aS e TR D It ioR g o iane, gtelias and
t the eiver. A specific operating point my b e |IOT

Je063¢t ed “Fdiis thieelesiyesttaparating pdiah irdle sectort orget . A

' oper ati ng [ .allows theterm nals t.o use .
DEATFoP P S B Rt o S B Portsr Comeda ifribed below.
GO Hash tHRMNRN Rbn estinYRE Yheih@hined REIAok PEopRGATYN Bt g#ifif for each
b e desirable since the system can becone i|nterference
Ibiasei stasipn thti radly Teceive a s¢viersgtlinkrirappraissioyn fom thederaysd. (The channel

transmt .power, does n t ' [
GR0RD AR 00D B AR B} ok LB SRR o e bse
isREbR a5 thet ewardKalki babehtbik thy sdceivet piloabirdrigth/powér, amy filtering
case, each base station may set its OSI bit

. .as
iipt sivenstly edispgtes et dimetess. With asfilferhaxing & timpgpnftgnt of several

?ﬁéﬁrgﬁ I{Bﬂi-geédn% to”}e‘?ﬁo‘(%! th e%ffe@ﬂd%t{ o E&%l‘i’r?ggla?%gé 4cin$ I all basc

esl red operating poin or the sector”
hakibneasesit thei plbts dvithe samy power level thenrthe caveived pilotr silength for
as descri bed bel ow.

each base station 1s indicative of the channel gain between that base station and the

terminal. The terminal may form a channel gain ratio vector, G , as follows:

[0066] G=[r(n) ) .. rn@)] , Eq (8)

oy )
[0067] where guln) Eq (9)

[0068] g:(m) is the channel gain between the terminal and the serving base station;
[0069] & (7) is the channel gain between the terminal and neighbor base station 1; and

[0070] () is the channel gain ratio for neighbor base station i.

[0071] Since distance is inversely related to channel gain, the channel gain ratio

8:(n)/ g, (n) may be viewed as a “relative distance” that is indicative of the distance to

a neighbor base station i relative to the distance to the serving base station. In general,
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[0065] Each termnal can estimate the channel gain (or
propagati on path gain) for each base station that may

WO e@eiovB1R reverse |link transm ssion fromthe PET/IBI085/020092

The channel gain for each base station may b e
estimated b y processing a pilot received fromthe
base station via the forward |ink, estinmating the
received pilot strength/power, and filtering pil ot

[ engt h [ e wiri(h) a [ter
Si% . ﬁ lfggi E&E@t&)n@ ﬁglg#‘boggl%/a(g? a?‘mﬁﬂlh dred dééreases as the terminal
fﬁld)xl'ds 160 dNHS jectdr adgoan® idchas&f dsahé erdind asived aldkéigo the serving
and so on. If all base stations transmt their pilots
Hasd BRLHSRMETROVRINEIEYAh rafid §8ctbs) eGr Qﬁ%} vedsed |f6it power control as
strength for each base station i s indicative of the
mwr@ﬂbg@l“h bet ween that base station and the

Y507 hon Snd e b R Yor QLA B P GUNE B R fha they are
(GPihop & 1h Mi&ezirﬁbther F6p10®)lods (68 Fhogdnaly th€y efaRNRdm inter-carrier
gai n_between the term nal and the serving base

s‘tl'@ff@@ﬁce (lo® antersymbal intesforamee vk Aad Sgain Thist laeseef erthogonality

c%{l%;gs g a%&g %Jltgl%l@ﬁ éaa ﬁ%dt@ ']B a-5 c%}dlrlt% Qllce thé transmit
e anne galn ra ase s I on’

[@&éi]oﬁe@e tmmﬁaﬂrmeynm lcmztﬁﬂhadl yuchet}m etﬁetam@hmmfeintra-sector

gai n, the channel ratio sV Sni vl) nmav vi ewed
SJgtegferengy éli‘a}tvt@lde%‘%&’@g g%, RS 050 ﬁrd.t%law% Ipfthg jgme sector is

e t

hEhaNEE g pl B PO, e ThlsHhb: Aol eE ot Exiik 9 roquirng

dhamveived SINR fat the datar chanmedifghbash thaginalstoahid within' a predetermined
eases the term nal noves toward the sector edge
FHePeis8 g‘“ﬁ% the termnal noves closer to the

servi ngyRa e ghannel gain ratio vector

-[007Fy bed"’fs}zlc)e%t[?igjr{m‘bomﬁ?mﬁ‘gnt rol as described bel O\Eqao)

[ 0072] AItWh the data channels for each sector are

rE0074] pvleem e is thaminineym seceived SABYyaliew ablofos aelata channel; and

anot he@%some |l oss in orthogonality may result from

i [00FS] el tHerihﬁlﬁlehﬁﬁcave(dl SN allowhlse $’g’ﬂﬁ)dﬁta channel.

interference (1Sl), and so on. This, | oss

dPPHY goaninipumagedecd niR £rewes g}at Al tt%rrm@fr‘lérﬁé@emaﬂy those located

e§11l B L clof teﬁ%ea lsc%ﬁt a%ﬁJbeva L iBhERCRvell &ﬁpérﬁ q(}]et REWoLt such a

each term e contro
auasnstrmmpﬁertmmlm-l@camdonearnﬂle rseetoe redge tﬂte@t be tfosed éo nran@hit at an
er term n th rre sec [

se to ot als or is .
TERBY B [veln St A oaieB SoBGHREE B S iyt piount of inter-
aghibeMeSferdRe. exanpl e, by requiring

[0077] If the received SNRs for the data channels for all terminals are constrained to be

[SNR_., SNR

within the range mex ] , then the amount of intra-sector interference caused
by each terminal due to a loss of orthogonality may be assumed to be within the
acceptable level. By limiting the received SNRs to be within this SNR range, there can

(SNR e —SNR ,) dB difference in received power spectral density

still be as much as
between adjacent subbands (assuming that similar amounts of inter-sector interference
are observed on the subbands, which is true, e.g., if the control and data channels hop
randomly so that the control and data channels from different sectors may collide with

one another). A small SNR range improves the robustness of the system in the presence

11



the received SNR for the data channel for each
termnal to be within a predeterm ned SNR range, as
wo 0000018 [ 0073] SNR ch( ) e SNR > SNR , Eq (10T/pUSD821§)20092
where N 1nJn is the mninmumreceived SNR al | owabl e for
a data channel; and [0075] is the maxi numrecei ved SNR
al l owabl e for a data channel. [0076] The m ni num
received SNR ensures that all termnals, especially
ofitGkarddsat Ad SNRararigh ef $@ dBdras ddgefoundito pokideywwod performance in
m ni mum | evel of rfor ce. Wthout such a
ENSE PRARHS, SC?Wn§t TISOtTaRges oAy alspke U or edge may
t \ RN

o o equation
|(h)t; ¢reagh¢ oaceivad SNRefarrtbe dath @batitie]l hfay thieanzineied enitiBhfse range of

r t he ﬂ@ds channels for all termnals are

N&mﬁlaﬁ N Obp @otdtiairing tike tradsdgie power delta, tﬁ%({l)t) ke be within a
amount of intra-sector interference caused by each
P@FPﬁPﬁB@m%@gPoaSafol%‘gfb of orthogonality may be assuned
to be gpélg tablelevel By limting the
l[@iﬂéh]veo{ N o é"" th| n this SNR range, there cdig(ll)
still be as ch as -SNR di fference in received power
$0080] rwelered ettsin tiy thraminmomattram@iowe dbkmn aldo v abds foriandyta channel,
th t simlar anmpbunts of inter-sector interference are

8BServed on the subbands, which is true, e.g., if the

controlp and data channel s hop randomy so that the
¢8R ol "#nid thtamaxighvananssut payvar dickid élul@mblfsﬁxrta&a@ Ghgymel.

collide with one, anot ) [ ang ro

0@82] G ysitiegs, 0T e rgth encpr S]c\)ferm gﬁ%&@et In
I'SI. An SNR range of 10 dB has been found to provide

9098 P EMbOdiIRAC Qhé RraffB8k pfRRE lain 1) ﬁﬁ?r@ar ESBtralBbd 86 be within a

SNR ranges may al so be used. [0078] the transmt
pan@rth:atos detesmiad afoc lezample, based endhariaseiyed signhlopgwdrrfor the data

eguat 1 n the receive NRfor the
e "R bR YESE Y RO e Pople o s rgnsge pover i
%’ca‘tﬂé‘ﬁéﬁl%\d@ﬁ&éﬁ%ﬁ% dithdsdbdne®, as follows: [0079] DP(n)

, APn E 0080] where AP is the m ninmm

1{0% ribe tmerext PQ‘é’Iet r4h¢ datashanebfor gaginteamutahmaw thendhbryadjusted

| Jrum t ransmt power delta
% F?%A%’btﬁ% f‘ﬁ%’?"l%g rannel .
[0084] The OSI bit broadcast by each base station;

G

[0085] The channel gain ratio vector, =, computed by the terminal;

[0086] The range of received SNRs allowable for the data channels,

[SNR s SNRmx], or equivalently the range of allowable transmit power deltas,

[APmin’ APmax], and

[0087] The maximum power level, Prras , allowed for the terminal, which may set by the
system or the power amplifier within the terminal.

[0088] Parameters 1) and 2) relate to the inter-sector interference caused by the
terminal. Parameter 3) relates to the intra-sector interference caused by the terminal.
[0089] In general, a terminal located close to a neighbor sector that reports high
interference may transmit with a lower transmit power delta so that its received SNR is

SNR

closer to min . Conversely, a terminal located close to its serving base station may

12



[0082] In particular, = SNR SNR and P1113x SNR1 x - SNR
terget another enbodi nent, the transmt power dch '
woreyeloerdeonst rai ned to be within a range that P&T/US2005/020092

determ ned, for exanple, based on the received signal

power for the data channel. This enbodi nent may be

used, for exanple, if interference power is

statistically different anong the subbands. [0083] The

transraiti with awkighéo franseit et cleltarsel thiabritsergedived a$ closer to
t hen be adjusted based on the foll ow ng

g%%m?t eASgralfdBAdf fdeeiveBISNRY ntyolee obseivady fop athd tasigals in the

station; 0100085] The channel gajn ratio vector,

siipmtheehyn thee REeFmIAP; (e STBE brsestationse Apchediler pbgnch base
%}lﬁ%naéa!nomgl ﬁvgxg%%é he et @seians! ’rgl%ivéi\l@fl:ﬁs ®Bchieve high

X 1J 0or equiv ntly the range o owabl e
threnglput whileensutiak tfaisgespfdr@Bigimihhks. maxi mum power

I [, , all d f i nal, which b
IS e Ransmt v b e it ERRgle) AT abnged g s manners
(A0 tRe FaFhhtekt néied aBovd. ett_@tp%lee9 cbitfol InfcRAni SR @b&Y not need

interference caused by the termnal. Paranmeter 3)
te natie@int equah SNRnforaals éertmmals, espedigdhe e en mathegehabypystér like an

t jnal .. [ 0089 n general,.a term,nal |ocated.cl.qs
(GIMIC st et BRI Shet i bERAIRn b R Brih R Eher power
N&ELd Fatell aitd) nduchOpRIbId apSethér RoMBlaldel k@ srityhal specific
its received SNRis closer to . Conversely, a term nal

leobatizaent | fos edjngingt Gansart, penyertbiaséeseribed; bntowmiar dhisngmbodiment,
wi t.h.a higher .tr ' t o_that it .

Fuctl G Epn e R PR o5 b ol stptgns and only
SodpendRis e OISkt YL thef tfonpése neRhbbmNBdss statiohi@hizyiHae the smallest
based on their proximty to the serving base stations.

RAhsaRRe ghinahtidin BRGRCIRASE . SiFdhd O8I GRMDH1PKCRBNRNADA i9%et to 17
the distribution of received SNRs to achi eve high

t(otegthsrasaiatien ehssuying digher thrseomipal mirs-seefprnterfasence), then
h@ﬁoﬁ%%ﬁp Ilae%v&e{;%g ; t%nlatgmﬁ@ﬁgné%s E)Qs% sgaa%}o% as aeri]rns(?llonggs)f an%hbor base

station may be adjusted downward. Conversely, if the OSI bit is set to ‘0, then the

transmit powers of terminals having this base station as their strongest neighbor base
station may be adjusted upward. For other embodiments, each terminal may adjust its
transmit power based on one or multiple OSI bits obtained for one or multiple base
stations (e.g., serving and/or neighbor base stations).

[0091] The OSI bit thus determines the direction in which to adjust the transmit power.
The amount of transmit power adjustment for each terminal may be dependent on (1)
the current transmit power level (or the current transmit power delta) of the terminal and
(2) the channel gain ratio for the strongest neighbor base station. Table 1 lists some
general rules for adjusting the transmit power based on the transmit power delta and the

channel gain ratio for the strongest base station.

13



based on the four paraneters noted above. The power
control nechani sm does not need to mai ntain equal SNR

wo oro6ab1318 er mi nal s, especially in an orthogonaPCEHYS10859020092
i ke an OFDVA system where termnals closer to a base
station may transmt at higher power |evels w thout
causi ng nmuch problemto other termnals. For clarity,
a specific enbodinment for adjusting transmt power is
descri bed bel ow. For this enbodi nent, each term nal
nonitors the OSI bits brglzéglfglst by nei ghbor base
stations and only respon ° the OSI bit of the

st “—iﬁ?t el ghDPLBRRP oW WdPtm¥ft! Ch has The

sm channel gain ratio ih the vector -. If the

OSl bit of|a gi vArelnsasel witlat smallérschemte] gain'ratio fof darel it thus closer

t he base sfation obsey.vi hi.gher _t nam nal ;
i nter-sect JIDS itlfﬁr%ﬁ? gﬁaﬁmﬁ%ﬂmﬂg}g ﬂf“hggF P]&r}glﬁe?erﬁ]eﬂ%‘irgases 1ts
of t8rm nal g\t PSlvdrideRa B3 9argtAih Rt ﬁlsccfrﬁt?drfsgn to a terminal with

st.r.angest pei ghbor base station nmay be adj uste

?W‘H? Co targarsbhnnel gaintrateo BN andiis thus faythter awapfrom) this base
Heneelreely ransmit powers of terminals having this base
station as fﬁti‘?l} strongest nei ghbor base station may

be adj ustefl UPWapGerntiQhl WiRE larSSIRALHR PoWer 84&Nin general,
termnal npy adjust its transmt power based on one or

mul ti pl e OSfledpéases ipblratismaidpdvear deliebye largdrtainmsivat inseomparison to a

stations (g,Q. eryin nd/or_nei.ghbor .base .
stations). | o8] Ve Sl ptnel gt fa3e for B baseation but a
direction g}ngﬁgrgﬂangrgi@aj;;,@lsael{ahe transmt power. The

amunt  of ransmt power ar‘lj ustnent for each termnal

may be deppndent Adamtingl witlea daigerehennel gais mtio fppand is thus farther

tor mnal - apt oo e e RS uR AR iq Opr B b Beral, ncreases

stroifgest nai ghbert pose @Itaby alargdiedh@nt id dokriseR® a terminal
ggﬂwﬁ{e rules for adjusting the transmt power based

? tr%ﬁ T rf\nﬁfﬁhta spraler chaanelgagatie fer (andhisilirs esen to) dip base
BFg gveg F Qngsst base station. Table 1 [0097] The

transnt ppwer rmy be adjusted in a determnistic

manner, a probabjltesitinal wighd emall@trad Sl poiveedeltip i @heral,

For deternjnistic adjustpent, the transmt power is

adj ust ed i pingregsesigdransal pewishdeltahysalarass apgunt in comparison to a

pertinent o%hg%l\%ie‘?hﬁ 2 sl VR %%i%lgétgcgfl'o??ﬂfigﬁ%éfg%g%il% é)ut a larger

the transm as a certain
adj ust ed, Mradsniihgovweralehthi | ity bei ng determ ned by the
perti-nent—paraneters- st

probabilistic adjustnent schenes are described bel ow.

[ IEl . di.age . 0 ce s
f[g(%))ir Jhgstﬁnﬁrgltfﬂrbg%% rrrll?at)f %é; \}\Wﬁégé’c% Ergg](féfenﬁuﬁ&ﬁcﬁéﬁlei D probabilistic
manner, or some other manner. For deterministic adjustment, the transmit power is

adjusted in a pre-defined manner based on the pertinent parameters. For probabilistic
adjustment, the transmit power has a certain probability of being adjusted, with the
probability being determined by the pertinent parameters. Exemplary deterministic and
probabilistic adjustment schemes are described below.

[0098] FIG. 3 shows a flow diagram of a process 300 for adjusting transmit power in a
probabilistic manner. Process 300 may be performed by each terminal and for each

time interval in which an OSI bit is transmitted. Initially, the terminal processes the
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10102]

probabilistic manner. Process 300 may be perforned by
each termnal and for each tinme interval in which an

w@Bloolod1318 s transmitted. Initially, the term neCT/US2005/020092

processes theOSlI bit of the strongest nei ghbor base

station (block 312). The term nal then determ nes

whet her the OSI bit is ' 1' or "0 (block 314). [0099]

If the OSI bit is "1, indicating a higher than

ST bisl ofi theesfrengesic acighbal pasehetatiomablogknd3 12yl The terminal then

et erm ne 0 iLi.ty for . decr ing the transmt

glgepines Wi et%gf%g%%?%vg@ Kere? ﬂ‘ﬁfpcggfé)onput ed based on

[UDOF f 1he WSIHiARS 1M, IndRAMBRE 20@4HeR thah nondih4] ibRFefehSROLL, then the
gain‘ratio for the strongest nei ghbor base station,

' . ' ... . ' Pr, (n)
il ot RS OSGRE W oo M S Pty G ook
SFAY Tt B RR R T 0,
selected value x is less than or _equal to the

Sheophannel gyin ratio fer fe eForizaEaighher dere seEon.t (™ nes described

S0k S8 Bl S0 AL 5L i, o 20,

M particilgr, (X113)a 1200310 Mariebleamiosealy diftribuied bgtveseh €0 tlidin.0. If the
r<Jn then the termnal maintains the transmt power

deldomiptelbdibd ¢410& @ 1ehLheh of SlaLte B8 g}obagﬂli@}npﬁh @K g5 determined
328 and 330, the process proceeds to bl ock 342. 10102]

. LBt s O ] . e .
bhiloBE 328, ph b Bt AR BB it A A Al0Gy B, FWRGown st
dsibek Bi8)ess fallpwebabi ity for increasing the transmt
power, P rup(") e based on DP( ) d rosib () a g
p@@ofieséF(bed) HEPGW1Mak 332) The terminal then gq(12)
randomy selects a val ue x bet V\ﬁgﬂ g.o and 1.0 (bl ogk

| f n : c () ' 1 ha .
i‘gﬁl)é’i” t oot gw%g’ogg)g‘!l%/ig? e§alt& %lgg det er m ﬁlggstkéet?ﬁm%ﬂogﬁ%ams the
33hsmit pewet deltd er thermmkrennieyela@®@éscki 330).t FamarblocksBA8rand 330, the
delta by an P up step (block 338), as follows: [00103]
AF‘(CPF&PYPSGGQSmlP@14£1 E q (13) [00104] The step sizes
for a 3 . h ' e
(o o TGS RE if Block 2y hoRaTRs 3 IbhEMh KR interference
deveht then tthewterRritiad deterimimeska pBbabilite fort herdasingi thaltransmit power,
nai g’taili ns the transmt power delta at the sane | evel
(Bhobek

S3380basel AMP™) ang 7o () , as also described below (block 332). The
terminal then randomly selects a value x between 0.0 and 1.0 (block 334). If the

Pr,, (1)

randomly selected value x is less than or equal to the probability , as determined

in block 336, then the terminal increases its transmit power delta by an APy, up step
(block 338), as follows:

AP(n +1) =AP(n) + AP, .

[00103] Eq (13)

AP

[00104] The step sizes for APy, and © 9 may both be set to the same suitable value

(e.g., 0.25 dB, 0.5 dB, 1.0 dB, and so on). If x is greater than Pr, (n) in block 336, then
the terminal maintains the transmit power delta at the same level (block 330). From

blocks 330 and 338, the process proceeds to block 342.
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bl ocks 330 and 338, the process proceeds to bl ock
342.[00105] In block 342, the termnal limts the

WO e@asists power delta, n + 1 ) t to be w thin PEEUS2005/020092
al l omabl e range GL.DP ' DPnaxiJ . The term nal then
conputes the transmt power for the next tine
interval, ddh n , based on the transmt power delta, A
(n+1L)an( j1r e ference power level, ref ' for the

I AR(n +1
Qi DA oA PR LD, o

t h (bl .
i e dpogd %‘ﬁ%‘é‘;mﬁﬁ?ﬁ?’oﬁé e s} fheR prifliss the transmit

thetransmt power ¢ n ' r (hhe) next tlmslnterval
[PoveEDdpr the qﬁ%m IﬂiltFliVé]s F9°hr <i n ( gsednen (fag tngmy power delta,
f t41 n of the transmt power {7) )a n the channel

rat iand ftbe refeeense pomgedevehel ‘g‘ﬁ or ,bﬁsethstrm(t time interval, as

&Eo?néen?:eqv%ﬁe? 0, sk 208 SR ARufRRnkC e e Blhomit power

VR (R4$) pover control characteristics such as_ (1) the
con\(/er g)e %@ﬂé?n]laﬁ]@l@?ﬁ%@?ﬁ level fhlask 3puas RlAvs:and

(2) the dlstrlbut n deltas for the
t erm nal @ |(r;, P 8135%% F?‘? air?fm’er?bodl ment, the
p[égﬁ%gl |if rd PrSa ) and &thétvwagee. defi ned as fol I %vgs

] Prup() =max (P r up>in>[l-Pr Dp (")H - (14)
a|n n > and E 15a 0011 ") =max
0&1075 )lﬁfa e teaminal ]qgeg ﬂ(Ee @an@%p@{gomr ?ﬂdch&“[l) p%he,qext time mterval
AP1113J AP n 1 [0011 here ngpx Djl Eq(lSc) Pr ( =(
r{0GKISH ('r]Thé’ probabilities iy?A and J ]f’ffs 133y ¥e-a funkti¢rd D€ )he transmit
[00114] %d? a probabi I|ty related to the transmt
power deley and the channel gain ratio for the strongest neighbor base station,

Tosio (n). Various functions may be used for Pry, (n) and Pry (n). Each function may
have a different impact on various power control characteristics such as (1) the
convergence rate of the transmit power adjustment and (2) the distribution of transmit

power deltas for the terminals in the system.

[00109] In an embodiment, the probabilities Pry, () and Pry (n) are defined as

follows:

0o110] P =max (P, I-Pro(l-1-Pra @) 0 gy s0)
[00111] Pr,, (n) =max (Prdmm, Prp(n)-Pr galn(n)) ’ Eq (15b)
Pr._ (n) = TR(AP(), AP, ) -AP

- % o2
[00112] where AP — AP, : Eq(15¢)
rgain( )_mln(rmb(n)_’- max) rmin
[00113] max ™ Tin : Eq(15d)

[00114] Pryp(n) js 2 probability related to the transmit power level;

[00115] Pl (1) is a probability related to the channel gain ratio for the strongest

neighbor base station;
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[00115] gain |l " is a probability related to the
channel gain ratio for the strongest nei ghbor base

W@ t@bioars g 00116] D max Pn ri ¢ and r are nor naPCRURL05/020092
constants sel ected to achi eve the desired power
control characteristics; Pr [00117] ' is a mninmm
probability for upward adjustnent of transmt power;
and Pr [00118] n pmis a mninum probability for

rdARgj ustPent; of transmit power. [00119] For the .
gﬁ‘@@gﬁrrent shown by eyfistion agee{lgr(rﬁl)zl,ngﬁoalﬁéfds)Segeﬁffdrto achieve
nhéd&ine@pbivendéobabétdridt@sstidgt er m ned by the transmt

power | evel and the channel gain ratio for Pr Pr the

estPrpgi : ' i nj . i
SO 2L 9y BARS R0 gy TS BT of i pove
cndr acteri stics and pronote sonme novenent for points
in the extremes (e.g., very high or very | ow channel

aponer sk, 0 b by SRt LIS i

tposwesni t power adjustnent rules given in Table 1. The
probabilities dn w and ' may al so be derived with sone
qOOED] f URGH {heNsabd@dektiiswhSMeduaiion ke85 0B @ fhePrn()
i.nvention. [00120] FIG 4 shows a flow diagram of a
peiat probabibies daterainadshy thy transmi poweplewel andrthe channel gain ratio for
determi ni stic manner. Process 400 may al so be
ks bogest hulglRebaserstiion BrRimitmuasphobbifties Ttenvalnd © i
i.n which an OSI bit is transmtted. The term nal o
AIPEQYs steadytatexshaggpterighics; sud prommig semenmpydpent foaqwints in the
station (block 412) and determ nes whether the OSI bit p
iextramey (¢.0! verylhigh ongery. lowfehnires] @8in ltes).s Th ‘protizhiities * % ()
then]g];r ] nal determ nes the anount of decrease in
tapa@ns(F RRY®Ed as shoWRlint dy@atisixXbett (1P chi¥oth 8! thé HeR&K1 transmit
422). The variable down step size nay be determ ned

it r.del.f.a, Pypln)} anBr, (n)
TRRE AR kiot LY B b FOELT, PR PoRBRU 22 o ™ may
ralse be detieed withisoak othee furdeorisg aseihid 18 Svithidthe ¥t dpaBIWRS invention.

delta by n + ) \ 0 ( 424). o .
[00120] “FIG. 4 shows a flow diagram of a process 400 for adjusting transmit power

in a deterministic manner. Process 400 may also be performed by each terminal and for
each time interval in which an OSI bit is transmitted. The terminal processes the OSI
bit of the strongest neighbor base station (block 412) and determines whether the OSI
bit is ‘1’ or ‘0’ (block 414). If the OSI bit is ‘1°, then the terminal determines the

amount of decrease in transmit power, APy (n +1) , for the next time interval (block

422). The variable down step size may be determined based on the current transmit

AP(n)

power delta, , and the channel gain ratio for the strongest base station, 'osi (n)-

The terminal then decreases the transmit power delta by APy, (n+1) (block 424).

Otherwise, if the OSI bit is ‘0’, then the terminal determines the amount of increase in
transmit power, APy (n+1) , for the next time interval, e.g., based on AP(n) and
Tests (1) (block 432). The terminal then increases the transmit power delta by

AP (+1) 1ok 434). After blocks 424 and 434, the terminal limits the transmit
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O herwse, if the OSI bit is O, then the term nal
determ nes the anobunt of increase in transmt power, |,

wo oroebmB1ext tinme interval, e.g., based on \ PCH/USAS/020092
osib \n) (block 432). The term nal then increases the
transmt power delta by P ( + 1) lock 434 e - bl ocks
424 and 434, the termnal limts the transmt power
delta for the next time interval, n + 1, to be within

E)Egre? hél?%{l‘ga?ltﬁe LR fintEhva DR (n>+ 1DPpR, Jsjithfrpﬁfécﬁlo%vdaﬁ%r range of

urt conputes and IIrmts the transmt power

t[A8 nexP  tli [ be within e. i@ym wer

vl ®(BrocRlock 2oL B shlie? Spdiphith fnd i s TTARE BEfyer for the
sibxtemd-intgrvalie bEwithin theMAYMER fdMlee (Ve @bdka 884l a4 45).
predeterm ned function of \n ) and r ib\n) e g simlar

[ouidip fHRE YhoReXpEesHad ARy, (et o Mg 615)1@{ 1% determined

aria ep sl zes nmay be defined to be propor

o \.n and, j nver r opoabignal ., ko) \n) n. e .
Efseiorhe Areplep R pstBe S U ar fidh 8 (2)-efhd Pylar ghe function
%k?@sé@ﬁ sietegnmidiedetbpsnd ameavdrRBle WRpt dRdsenfly be defined to be
different” probabilitie$s and step size val ues for

. ] 1AP(nY ot her,feans. :
?E@f%ﬁ}q%ﬁ 3 an%‘?d4qs egiq'/v %x@éﬁ?@?ﬁale%odi ment s Tfh Sr adjustment
ahbabilitieg) and earfabld stgosiees may alspbe detbirhinsd baseddl aslook-up table of
determi ni stic manner, respectively. For the

fdlf@é}@;ﬂiﬂrbﬁbilﬁie@@@%{mﬁk vahewRoridierkrbss ABMthg T (n) values, or by
adj ustrent probability is determ ned based on the
gemgeticenwats ) and r b\n) fixed-size up and down

ar f.Qr ' r .-adj pent ... Far th .
T3 b Al R AR s S pover
adjprisblabitistic pmdbabidéteinyinissic f hﬁaﬁﬁierﬁtre%)eeﬁve&ﬁd tHoe the prbabilistic
down step sizes are deternm ned based on the gar aneters

\eppodineenp shayn in/FlIG odsthepdiystraenti spRabglly ia|dsermpmeddgsed on the

to theseéﬁ;gb)gdi m‘-,:,nt(% For exanple, variable up and
dommetare TS 7Y and iy ")) sl Hredisizelup and tlbwn stepbats ised toxtransmit

BPRRc ool EEURt drerm N cama RSt SEO G Bl B adustment
FibhBy Kexdaomaro, Al ke wp add A6%n kRE s arCdAdRBhedBiéed on the

e adj usted based on the
parameters AP(n) and nm'b(n). Various modifications may also be made to these

embodiments. For example, variable up and down step sizes may also be used for the
probabilistic embodiment. As another example, fixed-size up and down steps may be

used for the deterministic embodiment.
[00123] The power delta AP(n) for the data channel may be adjusted based on the

OSI bit, the channel gain, the prior power delta AP(n~1) , the range of allowable power
deltas, and the maximum power level for the terminal, as described above. In general,

AP(n)

the power delta may be adjusted based on any one or any combination of

parameters. Other parameters that may be used to adjust AP(n) include the current

transmit power Pocn (n)’ a peak-to-average backoff factor AP"", a “designated” set of
base stations that may potentially observe high interference from the terminal, and so

on. The peak-to-average backoff factor may be determined by the number of subbands
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OSl bit, the channel gain, the prior power delta n ~'
the range of allowable power deltas, and the nmaxi mum
w@owe/noi3es/el for the term nal, as described abPeBUS1005/020092
general, the power delta mav e adjusted based on any
one or any conbination of paraneters. O her paraneters

that nmay be used to adjust \n) include the current
transmt power Pdch (nJ) , a peak-to-average backoff

factpr .DPbo . "desi gnat ed” t. .of base stations. tAR .
1S4 8L i Bninaror AERI-ORANE dn Mtk wRER Tt B el " if more
ts@btndslare aded 5P tréfbmiddien. PFaK tlafsmit PoRGE fhraBK dhfa channel may be
factor may be determ ned by the nunber of subbandsused

' P xRS B ﬁgge | Pagln) €4Pue—AP,)
%?g%gléggégb?%% tﬂDa%%ﬁl f nor gﬁésg%é{gn S tgrr’ gf used for e
{0Qk i sThohransiepowar®nilte tpomeal may alsh de dédjuated hapededn OSI bits

B PR g ios® E T ServiRE andlof BB b tseps). The
Hhfsthit $oFeE ap ‘B%ng%@& irf R shiflb Mandbr cﬁ:‘%ﬂfféileﬁt‘:}g%ers for the serving

adj ust ed based on bits sent by nmultiple base
dasa plonen @ad g neightor dusw stagormn ditsr termsinghbwy braeshogonal to other

tat.iqns) . The t.ransni ower be .adjusted in th
Tehih bt Bl VR I i Rie ot AL BEE Rl i lfidoss cause
sbaki ifRrfce té ehegb biler hastndt af tofpleh@tRdRoAANRG!is MBY achieved.
be orthogonal to other term nals comruni catl ggslvvi th

tline tepsmit pgwsh s the tgrmipal mpy be adipstad larariethe 35 1didifor the serving
j f nG e ok ' S | e .
STl 3%, 2 HiERR O Ak I Attt AIPHEE st bi
tfifoen tthe I’E'enﬁ'lhgb vaye Retienlj sy dd Heaemiined Hamlh ol cd@ﬂlﬁutéro?imulation,
the serving base station is_set to '1' . The ambunt o
CRRITTH MeABREPeH s Ofinto HieVe §09hRerésmage’: from t he
jo014sp9 PRS ?raﬁstrﬁt PRl Rt fAg té’rﬁ{iﬁél%gf‘llst-}%egdg%ged based on other
conmputer simu ati on, enpirical neas renent, na so on,
tparaaciere \oei terey dnd exféroratmn.c Eor $:004RS [thélteeminabmayiconsider only OSI

ower for .the term.nal al so be_adj usted based on,
Dt drom, the hiask siptonsin Pheudastgnated et Fis lRinglmay:afso consider or not

QYA givBE bARI MR oM BUnSANPIWE! adiiihetHastt b8 tfd QfFhnel gain
the base stations in the designated set. The term nal

rng/onbther paawiewes foo thah basestativind dihedenyiinal miyaaleo adjpstithmtransmit

fgg{vrq}r {,}9 Hﬁ?grént %%Voveu;ltsad o tiﬁﬁ%er?n?%nea%ngrg btaQe cg:nhgﬁ] of Jthe information

available for the base station(s) to be considered for transmit power adjustment.

[00126] FIG. 5 shows a power control mechanism 500 that may be used to adjust the
transmit power for a terminal 120x in system 100. Terminal 120x communicates with a
serving base station 110x and may cause interference to neighbor base stations 110a
through 110m (albeit by different amounts). Power control mechanism 500 includes a
reference loop 510 and a second loop 520. Reference loop 510 operates between
terminal 120x and serving base station 110x. Second loop 520 operates between
terminal 120x and neighbor base stations 110a through 110m and possibly serving base
station 110x. For simplicity, FIG. 5 shows only the portion of loops 510 and 520
residing at terminal 120x.

[00127] Reference loop 510 adjusts the transmit power for a control channel (or some
other traffic channel) and attempts to maintain the received SNR for this control

channel, as measured at serving base station 110x, as close as possible to a target SNR.
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and/ or other paraneters for that base station. The
termnal may al so adjust the transmt power by
waledobmoBmt anounts and/or in different manner SPOERESINODOR0092
all of the information avail able for the base
station(s) to be considered for transmt power
adj ustnent. [00126] FIG 5 shows a power control
nmechani sm 500 that may be used to adjust the transmt
poneefefence doaped M, saivingli@se istation dtl 6xnesid@ateT ¢hrenteneilved SWR for the

SR HRRs sPioheis® (BF Rt B arest 3 et S0 SRY eenerate
tanaHE oWt it R ETPCPYorlinbh&I Ka8Ed W&ﬂpaﬁ%’%sul}s as described

control mechani sm 500 includes a reference | oop 510

delova BaoRC cowpmand mayrsf cithendo anddhconmangéo diress an increase in
' | f af | . :
R L Sp—

mehghi powba SSersingbasGatichOl Ok iraastahs hEOTR@EEMMASE dil the forward
serving base station 110x. For sinplicity, FIG 5
dinkelowh pY0)ite derpinalildPx-of | oops 510 and 520 resi di ng
01t2%[ m 'f‘éijmiljfﬁ%OX[ %Qéllggs] arlde I%'éj%ggft eoﬁgv%ﬁolhﬂgjtrﬁstﬁﬁssion from
e transmt power for a control channel (or Sone
 qtrverg basakfation dhéw armd prozidds dieceivpd’STPO doaintdndk o & MPC command

recei ve NR for this trol channel, as npasured at
DEFFRG Seedactaprarear 1B coqumandis & Baisy ¥eisiop| f ¢ §P4 command
ttx%ﬁﬁﬁ*tte@&%(fe?ﬁngqa@é 866N 1960 PhQoessihr ¥4 n?et?ﬁsc‘ ach receilved TPC

station estrmat es the received SNR fo e contro
chmmefl, andoolpame sa {“RRCrdecsion8d wBMNR sgai res (1)t fre UPadgetsion if the

SNR enerates transnit po contral (,IPC) e
et A QERRHRHA%: AR el RefTP, S8 o2 guRQpmy decision if
) R¥eivERTRCTHRmAMTR MeBY tdBe 8h DBWN ddmAAndP A control channel
command to direct an increase in transmt power for

fnawsrgip KXo | postea radivstiaent (upjt H4D@ijnsts dimriransnnio pdivee dor te control
decrea tr} transmt power. Serving base station 110x
thamshi t¢ 'V daIdeGre e decisionishiorh OTRG teintniand pfockael542. For
570) to termnal 120«x. [00128] Term nal 120x receives
4Pl OGRS S8P ol Sndr@lsndea (i ik, tAansny s $168 orl &8N decision and

serving base station HOx and provi des elve

ommand®, (@) 3 TPCAPgmmand processor ch receive
%E%e%ss mand i & noi sy @)&a‘g SR {s% eﬁcgéﬁ)m{fwn' KX data
transmtted by serving base station HOx. Processor 542 p (1)

aEAcessPYModeiatar 08 sgdhe Pensihiaer #n dhoeandioh shapnelrpcthe

S E L an U ci si ; '
4851 RGBT ot . SEEATOMRAE e o s
b2y statio@\Mll0xleci sion if the received TPC conmand is

?(ﬁﬁ%]d tlgueb?o %ch 0SS, fg(grqga ar}gi m{_l\ltﬁ)g tcra éctsf: 21? ntﬂee I1reverse link (cloud

540), which typically vary over time and especially for a mobile terminal, the received

SNR for the control channel continually fluctuates. Reference loop 510 attempts to
maintain the received SNR at or near the target SNR in the presence of changes in the
reverse link channel condition.

[00130] Second loop 520 adjusts the transmit power for a data channel (or some
other traffic channel) such that a power level that is as high as possible is used for the
data channel while keeping inter-sector and intra-sector interference to within
acceptable levels. For second loop 520, an OSI bit processor 552 receives and

processes the OSI bits broadcast by neighbor base stations 110a through 110m and
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transmt (TX) power adjustnent unit 544 adjusts the

transmt power for the control channel, h\n) based on

wo b@e/HPB18leci si ons from TPC command processor BARUSH005/020092
exanple, unit 544 may increase h y a cch>up up step

for each UP decision and decrease h y a cch,dn down

step fo r eac DOM decision. A TX data

processor/ nmodul ator 560 sets the transmt power for
tpossiblyrserahg baserataiont bl Oxh eOBI bit pedcessodiS6Atpeavites detédied OSI bits

44. The transni ssion_on the control channel is t
REPT e P BROEPS I BSTIOROW FOBLZo PURRENEY Uk $S0, A channel
| e8iatof 354 RebeivAD Pilod ! fEdnP ﬁ{efh_eﬁfiﬁ%egﬁ@naghﬂd%ageeﬁﬁ&ﬁ, estimates the
l'ink (cloud 540), which typically vary over tinme and
ehpangl ghinyfor eachase biptien, taad pravade the iestimated ichamhebing Gur all base

the contro a l.<CO nual L.y fl uctuates.. Ref erence

Big SRR >S6rn PR 55 RlerBity e dpapi Rl niaR g ahe BFietbor base
rediont bRl iRhGeEs HARBrbRgdsheei HitRs Basestaiont NBNY 856 iffkthid Adjusts the
reverse |link channel condition. [00130] Second | oop

GR@salipdsies déthe AP BN g7 the pRWRharkel biked dhahé NaBEEA OSbit and the
sonme other traffic channel) such that a power |evel

tchamne] gagks ratiog forathepBrnsigpit ancighbas et flegcribpd ajoyen Unit 556 may
channel while keeping inter-sectgﬁxggd i ntra-sector o

iipplenteat pipsesst30vgr P nnd eepymdivist & [Vl & & prabebilisée ondeterministic
| oop 520, an OSI bit processor 552 receives and

SRBEE o 86 cenRsaloOib i miey cditshe Byt ghwor dBies A2 based on

T N e

Glictbinkp idchai® théserbiag @ndlophdighitsor basedstitiongsm t  power

del ta_ adjustnent unit 556. A channel estimtor 554

8¢S e sApdat chammeb frapgait POFET GmAMAEtion UgHHYS Tsseizes the control
stations, esti mat eg k e channel gain for each base P (1)
shanrieb fransomdl ppwersi ¢ * t’hevigsh isreted chschanefetengapower wvel, =\
all base stations to unit 556. Unit 556 determ nes the

cha et angitpovas deise, A hemnsisgkbapulea e winiigaseant () for
identifies the strongest nei ghbor base station. Unit

ARSafa bheE Rebysh T4 68 f1adBim)t manss) del &% tfanzmg Bower for the

t he data channel based on the detected OSI bit an

ARt o O BTl BRRR sk B Rla S op e cat

406nhis SBYtoadiwisg baserstdtiona 10%.0 T8 irahGhissiof on the data and control
deterministic panner. In general, unit 556 may adj ust

chennelsaAdhvausp U ferensetianeishbas hasestaiong di B theenebd)10m.
3?6%%2 NOE O W0 EatiBR 14 b PeMves HaBEARLAD £hA1 teRithalUSIPEE reverse

e stations
link, estimates the interference observed by that base station, compares the measured

interference against the nominal interference threshold, sets the OSI bit accordingly
based on the comparison result, and broadcasts the OSI bit on the forward link.

[00133] Reference loop 510 and second loop 520 may operate concurrently but may
be updated at different rates, with loop 510 being a faster loop than loop 520. The
update rates for the two loops may be selected to achieve the desired power control
performance. As an example, reference loop 510 may be updated at a rate of, e.g., 150
times per second, and second loop may be updated at a rate of, e.g., 10 to 20 times per
second. Reference loop 510 and second loop 520 may operate on transmissions sent on
the control channel and the data channel, respectively. The control and data channels

may be assigned different subbands in each hop period, as shown in FIG. 2. In this
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whi ch may include the serving and/ or nei ghbor base
stations. [00131] A data channel transmt power
W@ vp/00 B8 on unit 558 receives the control chaPeEUS2005/020092
transmt power, which is used as the reference power
level, f \n) and the transmt power delta, Unit 558
conputes the transmt power for the data channel based
on h Di) Qsetg 3nSllln-power for the data channel to
thwe, deferdrey e]oop nﬁil(l:&lndd sdwpnd n]obp 558) ride dpeeis mima]itamously on

on the data c n ser base sta n )
fiepsmisiens ﬁeah%aé}ger @ﬁm e la%?%\é'@ﬂ Ehamet may 3lso b6 muttiplexed
%ﬁ%ﬁ@haaﬁ%m Adse dsﬁigeflﬁﬁfﬁfél% M) 8hI SRR orARS Same subbands.

stati1ons rough 110m [00132] "Each base station
10!!134]30eFIG=:35 shawss ai pesico renfrolometlsmmnn £08 that mhy be used for the

revers k.. estimat the.in ference qbser
ol hannel BV SrEoBb ) R s SO0, EULED Sty B ) Sotditssonce loop
egallﬁl%txet b i ah ihidrelobs620C e bhifee 3t ézo Saaasd iR loop 630.
OSlI bit accordingly based on t he conparison result,

Zmer fpope(d Oaiemptsiie neBitaini the eeivad SNBr fanthe donfyrl channel as close as

ROl B 58T SRr) O BAS 50K P SOk S RP R frin v

@@h@ﬁ 110kt &tihaeR thd Gebevdiy SNK dat tHe ¢cadipl tdﬁ&ﬁhdl Q@P provides the
520. The update rates for the two | oops

seeiel SAR to aERCopmmand gfégliaffé&%o@@ﬂe@@mf’%@ lcompares the received

. f
RS RS8P B ol SN 80P A P mparion
seutind Sepone bae digtiomptiixetlarginia thall®Otommands, od thet forward link
20 tines per secogd Ref erence | gogp 510 and second

(el 576) Hayte t1@0%n thesmigl dePysceiEet apfh prReesses the TPC
ﬁ’ﬁr{aﬁhs ﬁ%&gﬁ)én%‘ﬂﬂe Lh8oA Y Eﬁl?éﬂjﬁgéts the %,%H&ﬁft p¥ &Ly for the control

e contro ta channel's may be assi gned
dh:ixfnet as tlesstibérbateye ifor Hach. hop peri od, as shovvn in

n thiscase rence | oo ec n
0355 20D gms s S U R D6 SOR P GHAR S <O Ot block may
%@ %démwﬁhf ftﬁ&&@éod%lw '%beﬁ?a ca—ll?@s 69&1‘15 eba&ﬁa& r(sll cdBY data block).
also be multiplexed with the d channel (e.g., using

Pm\/bmmdetcctmnmodarma}s ant bosed éors@mostmbahmel [ Got8s[case, the

cont 600 .t hat
seiner BFe, e, RRY areroRnfrdor? RO Ok Pt AR coford to
QeRrMa v R YhdPE A6BEH fsQrade@lof hBAGR1sEDOANnTL el Rofdward may be
3? i ncludes an inner |oop 610, an outer |oop 620, and

C

ethed do [bsopreliable japd arroseseqs sacordinglenisies discardedic alhe erasure
th
BB e A MSCRARID » SRR l05e 056,08 pvors

' %Sﬁlbﬂf&iﬁgnhe @4mpated IRtHe BgiNA IR efdsalel threshdl, dtdephtiag the received

the received SNR for the_control channe] and PrOV|des
ccpdeword to be erased or non-erased based on the comparison result

[00136] Outer loop 620 adjusts the target SNR such that a target erasure rate, Pr Terasure

is achieved for the control channel. The target erasure rate indicates a desired
probability (e.g., 10 %) of declaring a received codeword as erased. A metric
computation unit 652 computes the metric for each received codeword. An erasure
detector 654 performs erasure detection for each received codeword based on its
computed metric and the erasure threshold and provides the status of the received
codeword (erased or non-erased) to a target SNR adjustment unit 656. Unit 656 then
adjusts the target SNR for the control channel as follows:
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received SNR to a TPC conmand generator 644. Cenerator
644 conpares the received SNR agai nst the target SNR
wa@naegerses at es TPC commands based on the conpaP¢BHUR2005/020092
results. Serving base station HOx transmts the TPC
conmands on the forward link (cloud 570) to term nal
120x. Term nal 120x receives and processes the TPC
commands from serving base station HOx and adjusts the
transmt power for (t #%N@@anm@me@&&e@@ﬁm&ed
above fOogNR| C—;(kﬁl =K001 Data ndy be sent in bl ocks
gﬁ)é e contfol charfR,.a @FOI A8DIR , Jatfer alpionedcasedgodeword,
48l with a block code to obtain a correspondi ng
codeword (or codfgk dag@ bl ock). An error detection
mmatzhaywm@ be "Us €8t oristlrstargsh SNG| for pateniopp upgate nterval k;
case, Sﬁg@w ng base station may perform erasure

"Eq (16)

flﬂllSSlIl 0 Ra@plsBpaixcidr thedaner SINR pardiet er mi ne
whet her the codevvord |s erased or non- erased. An

gf coOFRar Rt YRRel i abl e and
?ocessed accor I ngly , d| scarded) The erasure

NASNE ﬁl d n ric f s
AT cclhen coalibra. N““% Ak AL R K oe Se stk e ffayine:
agai nst an erasure thr h[plj d, and decl aring the
recel vedASNReV\elAS e—eﬁé@éﬁ non-erased based on
L rrparl son result FT£.00 36] Quter loop 620 Eq (17)

s the target SNR such that a target erasure

[011143] erHsul bop 639 aljustethecerisure threshobthsuchl thathatargét. conditional
The target erasure rate indicates a desired

B bR, | 1Tty | (Ladhieved Gor%bhe @bnEisiCihanndlg Thelt@@el sditional error rate
codeword as erased. A netric conmputation unit 652

inskigatases desieedrprobability of @ zeasivied cerdgwardc bejagusieepdedin error when

erasure detector 654 perflg%rms erasure detection for
deanhed todes noederased e io smalb aswd (erg it %) compapbrds tedtigh confidence in

nd, the era t hresho d t.at

Hrieraiag wﬁﬁ@aa&é?@%@%@&m Yot Lt e terminats in

tehARhicahbh f\)ﬁ?%‘ﬁaéérﬂtéu&% 0x\Rhy trRenit RERwRdbdbHotds on the
t he target SNRfo

he control channel as

tmhﬁdv@a@@];@apdmmy er s{hanttag@‘pq \Djits §52sandap54yerfomn erasure
difefliprs Fsptoch 78R et spFrorlie i s OBy SR Secsived
tSdewH@WRoSERR rédedRd kabwh Reddvadra dberddRo l{&fbh‘léﬂlseah@decoder 662
qu%dgg ?h%g;éggﬂ%gco%esvﬁd griisgtger%néshv?fhgt%rl tl(r)u\aM dec%ded data block
is correct or in error. Decoder 662 provides the status of each received known
codeword, which may be erased, “good”, or “bad”. A good codeword is a received
known codeword deemed to be non-erased and decoded correctly. A bad codeword is a
received known codeword deemed to be non-erased but decoded in error. An erasure
threshold adjustment unit 664 adjusts the erasure threshold based on the status of each
received known codeword, as follows:
TH, .. (0)+ATH,,, foragoodcodeword,
TH,  (£+D)=4 TH,, () —ATH,,, forabadcodewordand

[00144] TH, 0:d0) foranerasedcodeword

Eq (18)

23



[00142] P Eq (17) [00143] Third | oop 630 adjusts the
erasure threshold such that a target conditional error

WO ad0oe/00B1ei tor , is achieved for the control chemnngt005/020092
The target conditional error rate indicates a desired
probability of a received codeword bei ng decoded in
error V\,hen deened to b e non-erased. A small Preiror
(e.g., 1 % corresponds to high confidence in the

IBSEENTShER, her 1 o ma 24 resish HHRLY o i B Lo iterva

serving base station HOx may transmt known codewords
on the control channel peri odically or V\,hen triggered.

' 65ATaNd .654 per for sure detect or each
H@@‘ﬁ%@ed knows EbtR HEP H2¢ T tﬁeee%%}’r'fﬁﬁﬁﬁﬁi’ﬂ >384 for a
recei ved pgg@fleword. For each recei ved known codeword
M&i to @ ineAown glsp gize fordhe ssire dmeshoddodes t he
B8 RPN CONSVEES (RS BREPERE RIS ircklf teiketinood
Mavedéﬁ&dtcbee\sélﬁtbeﬁlgafeclaﬁadrewsedel ved known codeword,
whi ch may b e erasedAJ ‘good", or "bad". A good

00Ei0p" I 668 1V ko, &£ odRVY &y HRRITBA ol ing:
‘ gon e aselé and decoded cor ectly A bad code\/\nregfolﬁg&lang'
recei ved knovvn code dpgeeyed to b e non-erased but
decoded AdHay Fa¥ 'eigase,"ﬁzr t hreshol d adj ust ment unit
qoe1s8fj usts the er asur Bephreshol d based on the st atBgs(19)
of each recejved knomn codeword, . as

[10$154h [ bryew lnop fHEr euterinonG20e apd jd)lrdi @OP r§é0 @reawi@lly updated at
(e Atafls! HndT1bbel 610 P ahoaLe 1o 8F YR ke toof] bld the transmit

IS an up step size erasur
tplowves Il it cmldolﬁc‘h‘ﬁf[ne[l @ﬁ)aMWd updatal stomparsitelpr mtez c.g. pilSO times per

th th 8] E t 18
SR BB 108k G20 retherieas Hatesr 1oy anscibe gt SRR be updatea
|vifﬂ%ﬁl=:\bé? QQDdeHod 15 8&Rive8 dnGRIENRFA cREInRD BRitd RIbB$30 is the slowest

erased
loop, and the erasure threshold may be updated whenever a known codeword is received

on the control channel. The update rates for the three loops may be selected to achieve
the desired performance for erasure detection and power control for the control channel.
Power control mechanism 600 is further described in commonly assigned U.S. Patent
Application Serial No. [Attorney Docket No. 040404 Ul], entitled “Robust Erasure
Detection and Erasure-Rate-Based Closed Loop Power Control,” filed July 13, 2004.

[00152] For clarity, specific embodiments have been described above for various
aspects of power control. Numerous other embodiments may also be derived based on

the description provided herein. Some examples are given below.

[00153] The same range of allowable transmit power deltas, [APps APmﬂx], may be

used for all terminals in the system. Different ranges of [APyiy> APy ] may also be
used for different terminals, e.g., depending on their locations. For example, terminals

with smaller channel gain ratio for the strongest neighbor base stations may use a

smaller range ef transmit power deltas (e.g., the same APuiv but a smaller APmax) than

terminals located closer to the serving base stations.
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[00149] The and 1 step sizes may be set based on the

follow ng: [00150] terror J E q 9 [00151] Inner | oop
wo1@s/003ter | oop 620, and third | oop 630 are tREI/TSL005020092

updated at different rates. Inner loop 610 is the

fastest | oop of the three |oops, and the transmt

power for the control channel nay be updated at a

particular rate (e.g., 150 tines per second). Quter

L e S s P s oo B Y E AT gl ransmi

contrag annel.. Third | oop 630 is_ the sl owest | oop
RAYSE h & gpawé)et 5t tosthe (tansraiy Pewer fou spelier PR rentralled channel,

I gmﬁﬁ&ﬁ SVRGd TR RS 'cg g,gwlemebaqn&y Qfg& ek o%%waghiog@ Snanners,

update rates for the t oops nay be selecte

aghi estimatell daskelsory the chamrfeb pain diorethé servergdsse statien.eThé data channel
and power control for_the contyol channel.. Power .

EaeRE POt R i eopIHES BRPbs nalQl Hlou e EhmmioRyyer dela.
Ihe 'sgﬁﬂ‘% sSstatigh ety Bk FRldbAk to8hfoRin the teriiia] YHREY¥r the data
Docket . 040404 U], entitled "Robust Erasure

Chansel frarsmarbveEr as witbinRat adloBabledar@eosed Loop Power

TSSF 1 oA chmtif Ry Sl dn o0 Bl Y SRRy heiehbor base
“AlbAUS deshkided Sbé¥e. PO YERMitPHak Also ¥t OHEniEdwer based on OSI
enbodi ments nmay al so be derived based on the

bits of npdiipla ngisaberdease stationn . Faoeramplepicaningl mayipgefarm process
] | '

3801 soh A2 hoalf oAGEof A8 afpf YRR o SRS, where s >

tlerThe¢étagind] ipainheatio Vi eqoh deighber bae stavpatapbe tahBYPlnto account in

APl 1) may al so be_ used for different termnals, e.g.,.
Gebaniie mslietmenteprobplylites gfﬁ% proesss e9Qnpr dhe yamighle giep sizes (for

\rﬁMclg %m@,bl er channel gain ratio for the strongest
el g?} or “"base stations may use a smaller range of

toaiss t Appde OS¢ bitanay be gsed tbhedisarehe ierferencermbkéreed by each
than term nal s | oca .c] Qser to the serving bas

Seda 050, pOBTEHpodHRo o NI BRI AR b Deised o dEpapinterference.

4%id 8y %E@Wdlﬁte FeB1ARD nidrdaftkly RRVS effcclvely HifusP fheir transmit

set to'the transmt power for another power-controlled
phwarsel This may, in turn, improve overall system stability and performance. For

example, each base station may report information on “how far” the measured
interference is from the nominal interference threshold. As another example, each base
station may broadcast an additional bit (a distress/panic bit) that may be set to ‘1’ when
the interference level exceeds a high interference threshold. This high threshold may be
significantly higher (e.g., 2 to 3 standard deviations higher) than the nominal threshold.
A rapidly rising or an unusually high interference level is often a sign of the system
becoming unstable. Upon observing the panic bit set, each terminal may simply set its

transmit power delta to the minimum value, AP, , and may remain at this transmit

power level until the panic bit is reset to ‘0’. In conjunction with the power control for
the control channel, this mechanism may be effective in ensuring system stability.

[00157] Each base station may broadcast its interference information to all terminals,
if the interference observed by the base station is randomized, e.g., with frequency
hopping. If the base stations have more specific interference information, then the
transmit powers of the terminals may be adjusted in a manner to take advantage of this
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as descri bed above. The reference power |evel may al so
be obtained in other manners, e.g., estimted based on

wo b@sobsmel gain for the serving base stati onPCTN82005/020092
data channel transmt power may al so be adjusted
directly, instead of via the transmt power delta. The
serving base station may provi de feedback to inform
the term nal whether the data channel transmt power
iisfonnatiinn  dior adxaoywdd | eachategeinal aGy56¢ adsigeedrional ormmpre specific

the. OS] hit af the st i ghb
it 5Bl it s SoubetSxTobPRERCR g JaRSh may then
Wpeite diffegedt! BAGIHS oP ABITereARCEn ANFEEHt fbbandd! Terminals causing

mul ti pl e nei ghbor base stations. For exanple, a _ ]
dareeriamaunisest jnearfesenes pnex bs speafically iegtifiest bsed on their assigned

SRR S O P R, UL RV ) e

edIFshor Theappsital d00 rar@Yorkack fle@ihal Ridetad@e®d by the received SNR
ei ther the adjustnent probabilities (for process 30

0
dor theedajnchanel dikigpraseiied SR 105 the sgbodiprts flewube] above, is
Bl bl e USRIk D Ser vt and )
j e AINu) t | | al use
A5a501 BEMEERRNE ) PRSI B0 BRI gty be
mntoaomuudtk byjusied be thefchaiial welhyuta@&jytmputt%‘t?ﬁ thet sedviigrbise station,
powers, This , in. turn, inmprove overall system .

5 Bﬁcrlm%a-nﬁi\@ft@m%e@y Je8f thsdarnsmat pagEs defindbe received SNR
|0 Ohte t £ f &fia :
PTG RRC e, KISREER, 100 08 REOMe s BBy, g, cquvaln
tiforsdimindto the senond dasextatipl. e Theaetminalsmagtado sandnthy maximum

br oadcast an adci\igti o&sl bit (a distress/panic bit)
liabeBY sitBas®l Tonk T e Ahd Remidi @hk %ﬁrlﬁ}{b‘%@%t! B Qurrent transmit
i s hi

exceeds a high interference threshol d. } g
rhwesditagtheulpsie quadity of seavice (Qol8)gtherbuffer gize, amdtso a@. To reduce
standard devi ations hi gher) than the nom'l}rfal
thy @il df sibndlig] tHeltermhiBhlNgayPsend ARl gual 9?‘“*'{’@ hevery few update
interference level is often a sign of the system
BreyAsnyja ibamshignaling on thindaie changek ad 59:01-¢ bit set,
erm Vot FL TR, ' s r t. .

FOS0L A PRaufER T e bl SAERCHLY BEMEo e iftomation
teppnisditly flewerminaled allotate redvargganocthbiterohidial esd®tto tséhedule the
cO\ .In conjunction with the power control for the
g1 OF i SenSTHiSFIEn nt B ey aF ewtpdtlon fay allocate

suriRg system stabilyty.[\00157] Each base ati
Nt cbdeands, less fhan el Pt (oo astiooattn N D gubbands
termnals, if the interference observed by the base

5 @id RAminl." aNERTkcHREulee alocated hbre! thagUSney (7 subbands, then the

terminal can scale down the transmit power delta accordingly. For example, if

2Nsb,max (I’l ) AP (n)

subbands are allocated, then may be scaled down by a factor of two.

[00160] The power control may be performed by each terminal based on various
pieces of information the terminal obtains from its serving base station and neighbor
base stations, as described above. The power control may also be performed by each
base station for all terminals in communication with the base station. For example, each
base station may obtain an interference report (e.g., the OSI bit) for each neighbor base

station, e.g., via signaling between the base stations or transmissions from the terminals.
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hopping. If the base stations have nore specific
interference information, then the transmt powers of

wo b@otoermg nal s may be adjusted in a manner to PER®ES2005/020092

advant age of thisinformation. For exanple, each

term nal may be assigned one or nore specific subbands

for data transm ssion (w thout frequency hopping). A

base station may then observe different anmounts of
iBatlebiserseinion ntiy alddf dhediaiic chabbelgmns d*e'aminedlby eadu&irmijnal for the
| ar ge anounts of |nterfer may be s i cal

SESIG FicRP RSB Aot SISy TSR] b@?FeEFa'%‘Hb {3 cQTBPtR dhe transmit
25@915 Lita ﬁ)?véﬁfhs tePhirall %ﬁé%dt&f fﬂerlﬂ{e?feféﬁlf@ ?ep%ﬁg W&Ghe channel gains
ccor 00158] e supported data rate for each
npplmahhl for thatletremal ambtnby s¢rih ¢he mmte;d)m@elﬁaato thi¢éerminal. Each
ata chann This.recei ved SNR t he enmbodi .
Gtnal 3ot TispuAeF £ GBBHEicR Bkt ey Bubii Ry getta received
FRHP R @&&ﬁlgmds@ staliBn.” KIRKRARBIYD QUG bdse\sBltiod riﬂa;( gc)m}hhﬁ and send
transnit power delta, 5 used by the term nal

threatnanrsimit powmsrforiedchaemipaly eTImm@d@lwthsmytha@]au:s,rmé @owgr deltas for

term nal withou n mthe servi
o Gerheth 35 cottrbRglior” B @R bt Sion Fomy Sipby L fequiing for
maeﬁmnmspower delta, the received SNR for the data
channel, the supported data rate for the data channel,

$901631i vEhe REWPI FetrRdt tRefrmiquss tdrscréhed hesginaae bet wseflgfer various
&}%ﬁa axm'é’f@% c%%tﬁhcjsa%ofiespgte{nge éé {Edih Hégbiﬁ‘% a?f)f{chaély suited for

erm nal can suppor
Sterantvith sAial ftta- ot intéetieace, elge QIEMiAe TDMAI antlFDNIA systems.

service (QS), the buffer, size, and so opn. To reduc
1962ho uﬁa h%ﬂ'é‘ﬁ eseriped; hrzeip dpay h%PS%ﬁla{}r POHET comirl of various

t
tﬁggiaf%{?fﬂg anne éfse(er%rc} (g%é/g}rl](? © 0015WC he élggérdlﬂﬂiugsnare also
a&tallfsmrted fog adgbuid agtobmsie rettmismtmlom{ﬁ -ABQ) atHensf Witk H-ARQ, each

mat.i on. reporte the t oca
il pecit s’ BRBhoEia) ket ShODatihiPke a0 ey fufblock i
'1srgﬁ‘t%& at 4 8% 'fblstﬁh @&ié&%aﬁ:ﬂ& ARVRER ﬁlb'bld%l& forld ?wen coded packet is

schedul er nmay all ocate sb (") s as less
teceived lylrathd sgverse limky életshlafmg ba@g statioml attenapts medetcedmmhtecover the

phaiel Bt 8t by Bk et SR B ir Pl ppdiel TR §iibi base sation

GehbR BCeeswr B ﬁack’é@ basodasm |aeﬁ;artlil SdhshHigsion Bacahanths subblocks
are all ocat ed, en may be scal ed down by a factor of

tcotain odursioht mﬁmnpbmtha& sriseill foredgcosing whew thegecaiyed SNR is low
%af rr]natyerrl he&l%& Qghe%nth\éalrecayéd SNR is high. The serving base station

transmits an acknowledgment (ACK) if the packet is decoded correctly, and the

terminal may terminate the transmission of the packet early upon receiving the ACK.
[00163] With H-ARQ, each coded packet may be transmitted in a variable amount of
time until decoded correctly. A conventional power control mechanism that adjusts the -
received SNR for the data channel based on packet error rate (PER) would reduce the
transmit power for the data channel to a low level such that a target PER is achieved
with all Nbl subblocks transmitted for each coded packet. This may severely reduce
system throughput. The techniques described herein allow a high transmit power level
to be used even with variable duration transmission supported by H-ARQ.

[00164] FIG. 7 shows a block diagram of an embodiment of terminal 120x, serving

base station 110x, and neighbor base station 110a. On the reverse link, at terminal
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pi eces of information the termnal obtains fromits

serving base station and nei ghbor base stations, as
wale®eio1segl above. The power control may al so bRCT/US2005/020092

performed by each base station for all terminals in

conmuni cation with the base station. For exanple, each

base station may obtain an interference report (e.g.,

the CSI bit) for each nei ghbor base station, e.g., via

d2Omak iTH datd pemassohd 10amecassest (ogs codest imadedvss,i amis modulates)

fromt.h rm nal §. Each base station may._als bt ai
e ) e 2 e prades By iR lsapr fer e data. TX
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may ‘'t hen conpute the transmt power delta for each
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se techniques are especially suited for systens
\WaleSE maAt sermingbase station il hxrthe revecse, lird gignal @febMéerminal 120x is

TDVA and FDMA syst . [00162] The techniq .
SRS Y U L4 SOUER JHouEh o HEPIERs LS5 i provided 1o &
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control channel’'s). These techniques are also well
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?e:r%l?gaef 128&1{}2{0 ?a\ée? f)]%of().‘;?s%?]ﬁ eglif’g?&%%ﬁ‘g réraglllrle.d%ye%gtlarg él%(ds provides to

celve r € pacC serving

st @htreler B70&DIWe stadugd 6L eachrretditedd asdedlord aseldfo® hodwver control. The
partial transm ssion _because the subbl ocks contain

PESGHRRMPY damedwaior dadx prt RiXsdaia aragesspbrOQeiscampleripnisry to the
PRS0 R LBy iy 2 LBl BRBREPED HOBANRS,

f{oadesii t Fhaproaedsingvior d domvird (iACK)ansrhissioa npeyceeperfamed similarly

decoded correctly, and the termnal may terminate the

e sctbesha e%wetﬁﬁaf‘efﬁ@? ligkr fﬂlﬂe @wﬁ#@:@r @%&nﬁwswns on the
ard and reverse links 1s typically specitied by the system.

#6erard and links is typicall ified by th

[00167] For reverse link power control, at serving base station 110x, an SNR
estimator 774x estimates the received SNR for terminal 120x and provides the received
SNR to a TPC command (cmd) generator 776x. Generator 776x also receives the target
SNR and generates TPC commands for terminal 120x. The TPC commands are
processed by a TX data processor 782x and a modulator 784x, conditioned by a
transmitter unit 786x, routed through duplexer 754x, and transmitted via antenna 752x
to terminal 120x. At neighbor base station 110a, an interference estimator 774a

estimates the interference observed by the base station and provides the measured
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[00163] Wth H ARQ each coded packet may be

transmtted in a variable amount of tinme until decoded
w@orosme3iy. A conventional power control mechaPCBIs1005020092

adjusts the received SNR for the data channel based on

packet error rate (PER) would reduce the transmt

power for the data channel to a low | evel such that a

target PER is achieved with all Nbl subbl ocks

tiiterfashde @darf OIS dytc gmemmmc k@énerdtbr Z76vaylss esceivel yYhe nominal

reduce syste hr oughput chni ques desc ..
ﬁl&? ?fﬁn%ﬂ Y esshold rﬁn&rﬁwréi;eﬁh? 8&%3&& B8 stytipn, Qﬁsoelﬂw OSI bit is
d bRSalleRk & Qﬁﬁﬁ&ﬁls%‘tﬂersgﬁ%ﬂ Rt GUPRY ‘iﬂaﬁ@l@generate a

00164] FIG 7 shows a block diagram of
epaiuodbntrmrsbmebtheetypemeflmtﬂ:ﬁ@mcesrepm ng base station HOx,

T0 PR b g Diyoles By sl SRGL Bcuevip agd neighbor
GAELe Statibiy ﬁlfe| RAYINSd WNEhtBRAUY BY. €SDhel REINEE sidnak i Rh}ted through
traffic data and provides nodul ati on synbols for the

dnplekérc7 atepnditignethand gigtzessy amgelwrs@mb r@eawkprocessed by a

ont r. d channel nd| cat

2Bl 757 b8 g QO3B 4Bt AR Hianas
trbRivea oS hitsd @A&hmﬁlmduhabﬂwlmmmadkﬂatw msmsatéshﬁe channel
nodul ati on synbols for the traffic and control data

sad for eash baghsiation. and B posesey 7&@@5@@4@@6‘@@1\’% TPC commands to
R T
sYisiren TROGubasswr 723 21pexdfustsithe @ehivhirpdweador die ddia theenel based

systemutil i transm tter t (T

@éiﬁ]aff kepgiied @él Eltg%eﬁ\z@\a?rsbaﬁ%stamso@e CE see%for the serving and
elohB6:5bage Watioh HRINGY tHRGAR fdrfe %ﬁﬁuﬁﬂc&nﬁfol channels, as

é]hl pS and generates a reverse |ink signal

rdestribdd alms\@u gFP@prhepssex €24 (oD)coﬂtt(ﬂleaﬁaO) mayl mrplbmenlt pmacss 300 in

antenna 718. [001 t in base tatio
6™ A GE RSt A0SRy AT Ar 0Bk RHRIOr 1 524, P s cipisatc power
By R AR EERARs frdKe chtdl @fd Hﬂﬂ'a%gl'ihe% AP 83%6r 714P4he/or modulator
and provided to a receiver unit (RCVR) 756x. Receiver

Jﬂﬁtrecﬁwtlmmtmlsoﬁrem(ﬂ?@ Pprocessor @24, andragljust ithsstransmit powers for
fre %}o con verts) the received signal and
fcﬂ? the conditioned signal to obtain a

JooEdM otoﬁltedla:r§a2ml7ersx #hddER dieat e opBXalibhd) of eafous processing
processes the data sanp les to obtain synbol estimates.

Anite ceithie temxinalid2ex mnéc@g ditatipgOk 1@ apd phlfaesespectively.  These
(cgntg%l eééij ﬁia t(gaggé) i %¥o§‘§} gzﬂ'g) ?ﬁﬁ% aégﬁog%%%&%leﬁ)% 'tﬁ@al‘e%rse link.

rFo@ eeafiple, déiRollatssTR(pand TT0xsmey aaplemedetheciroessiag dmits shown in
ovides to a controller 770x the, st at us of each

rFé@& v i d & favisrainaks bex #id Prasqestatiopnk 108y resnegtively. Memory units
722, 772x, and 772a store data and program codes for controllers 720, 770x, and 770a,

respectively. A scheduler 780x schedules terminals for data transmission to/from
serving base station 110x.

[00170] The power control techniques described herein may be implemented by
various means. For example, these techniques may be implemented in hardware,
software, or a combination thereof. For a hardware implementation, the processing
units used to perform power control may be implemented within one or more
application specific integrated circuits (ASICs), digital signal processors (DSPs), digital

signal processing devices (DSPDs), programmable logic devices (PLDs), field
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processi ng by denodul ator 758x and RX data processor

760x is conplenentary to the processing perforned by
wore@dloatdes 712 and TX data processor 710, respRCT/USENY020092

[00166] The processing for a forward link transm ssion

may be perfornmed simlarly to that descri bed above for

the reverse |link. The processing for the transm ssions

on the forward and reverse links is typically

ppegrativableb ygatd e arsgyst G(ﬁPG[AQQlQﬁ‘(])ceEmrs r eoatrekberk,i nkicro-controllers,

power control, at serV|n%Pﬁ§ e .station

an SNR )
SUCTIRERCETOT AT FPTHATS Futa, LI PeE 4RC NP escribed

1Rf e, 39 cBhBWi6S tiidrsofr ecei ved SNR to a TPC conmmand
nd) generator 776x. Generator 776x al so receives the

t([ﬁﬂlgéi Sk ansb@eareramdsmm@lcmnﬁhaanfropommlgteanues may be
TX
St b SR (e aRsPhRes dicioBt, frdpo Bl isp parform the

tuRdih HeRFibbd héreiB6Fhe v A6 cbddsAHHNbE HRLX®RI a &éﬂféry unit (e.g.,
and transnmitted via antenna 752x to termnal 120x. At

RS oinith Ble ins FHE- Drendcegecuad |bmaep1fo§¢9ém:ée gseonfaller 720). The

7 I,f e

RS AT B YRS MO AR RS M focessor i

GfHiclbedse gt cmhnﬁﬁlﬁaatw@%n&mﬂedrto ?’Heﬁptoﬁéﬁ@r viesativ@Smeans as is

the nom nal interference threshold and generates the

dopwpin thegit. pase station HOa. The OSl bit is processed

gﬁélﬁ?:rg ?éxtevfogs h@src bAEh §f thl dﬁ%ﬁ)sé&’ St SHRGS ?fonfded to enable
0 generat a panic bit or some other type

ahyi pﬁrmn‘ ekdledeirr dporart td ONAIGB]or Abset daripnesent] 26¥entidine Various

forward |ink S|gn s.fromt seryj ng and, nej hb I .
tigns BreSsf BobatiEess d“ﬂﬁ’eafﬁ%‘ﬁ%/n‘g’l’??@ t torjhgse skilled in the ar,
86 ehe/&deit GRALIpics deRNEERErENHRHIE ﬂiﬂ)ﬂi@@’f@ﬁthy-@mbodlmeréts without

condi tT oned” and dlgltlzed by a‘receiver unit 74
pieparasg él@nbsheaspmaumohspbm of thedaventignarfhmy, tatpaesent invention is not

BER3R bediistle e uibahias Y e S Fp o Accorded the widest
thﬁmﬁt&ﬂﬂ rindBll@Santl A6 vel Featnel dBisloed dreigach
base station. A TPC processor 724 detects the received
TPC conmands to obtain TPC deci sions, which are used

power for the control channel.
TPcR§?@%§§§Qﬁﬂggﬁﬁﬁﬁ§% adj usts the transmit power for
t he data channel based on the received OSI bits for
nei ghbor base stations, the channel gains for the
serving and nei ghbor base stations, and the transmt
powers for the data and control channels, as descri bed
above. TPC processor 724 (or controller 720) nay
i npl enent process 300 in FIG 3 or process 400 in FIG
4. TPC processor 724 provides transmt power

30



adj ustnent controls for the control and data channels.
Processor 710 and/or nodul ator 712 receive the

W@ o0vb0e13$8 f r om TPC processor 724 and adj ust t hBCT/US2005/020092
transmt powers for control and data channels. [00169]
Controllers 720, 770x, and 770a direct the operations
of various processing uniti} i hig termnal 120x and
base station HOx and 110a, fg‘é&% ively. These
controllers may al so performvarious functions for
power control for the reverse link. For exanple,
contrall er A fRGheNSf peForiitig ?Wére&ﬁfdfol 1B aPWwRAeRSS itdithinal in a
units shown in FIGS. 5 and 6 for termnal 120x and
[yeiEcdess compyRicelion SR FOBINISEIZy. Menory units 722,
772X, . ) t r odes & Qt. .
cont 1 SPREE7 85 8l &t 18P e SO LARLE OBl Hign of interference
obbeded by théSaxe statiadtheisof the ai Rastonk Gasdddhtion being a neighbor base

transm ssion to/ from.serving base station 110x, )
hBenert #ﬁégra&#etp TERRAYS BIdaEmsmEon sqasky fiseviralesseierminal or a
. V r‘ » .
R LA AT B R MBI by e wiless
sahtizvdy and or a conbi nation thereof. For a hardware

i npl enentatiqgn, the processi.ng.units used t erform
boner JaB G s atu e fan i dHR st Dafedy g Al least one

3Bt Ao lobRinINBE thieiaf 1daBt 2@ HAbLHatfonl CUi s (ASI Cs),
di gital signal processors (DSPs), digital signal

processi ng devices (DSPDs), programrmabl e |ogic devices
(PLDs), fieldpraogr bl e arrays (FPGAs),

br cceZsor s IEOHERG Teram hiayier SORPESPFer s

M cr opingERSs I8 IranGthitefovidrefol IBE| datal fbhisnidesh 36est &@thin a range
performthe functions described herein, or a

detepningd basedionarmegsurqerd phipined forghe dite wanenission.

i mpl enentation, the power control techniques may be

i npl enmented with nodul es (e.g., procedures, functions,

and s@. on) Thbaietiel dfulamt hdufiherebinprisingescr i bed

herein. ,The software codes nmay be stored in a nenory .

uni t EEIgatmg,aFges Ve sienab quality KPNR) 7pr 4he) datec bapsapissign at the
sl §§Q[Fﬁ((ﬂe.agd, controller 720). The menory unit

may Oe 1 nplenménted within the processor or external to

t he prhmndtsgdie tramsnvih ipotver &sethiet data trafsmisonribasedadn vied ystimated

CO%FI g%ﬁl{) t he processar .via various neans as i s known
TPy for ABIABYESHPBYi ous descri ption of the
di scl osed enbodi nents is provided to enable any person

skilled in the art to nmake or use the present
i nventdi on. TWamiathsl of claim 1, wherein the indication for each of the at least one

base station comprises a first bit that indicates whether the interference observed by the

base station is above or below a first interference threshold.

5. The method of claim 4, wherein the indication for each of the at least one
base station further comprises a second bit that indicate whether the interference
observed by the base station exceeds a second interference threshold that is higher than

the first interference threshold.

6. The method of claim 1, wherein a plurality of indications are obtained

for a plurality of neighbor base stations, and wherein the transmit power for the data
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nodi fications to these enbodinents will be readily
apparent to those skilled in the art, and the generic

w@eionodPies defined herein may be applied to orCEDS2005/020092

enbodi ments wi thout departing fromthe spirit or scope
of the invention. Thus, the present invention is not

intended t.o he Jlimted to_the. epbodi pent.s. shown herei

B STESEn 1P oSt Ras oh &, PEiSEOL SLFEERCRE PRl Hifebor base
bhatoR fHah & eleefed dvth RAYRL thePhirdkigordeitbosde fiaticisn.

WHAT | S CLAI MED | S: CLAI 1. A nmethod of perform ng

power control for a wireless termnal in a wireless

conmuRri cat i ” I S, 04: tal ki ng, each. .. .
of "at T cast g AUBAE Y SRS whetdhn BN BlheypS b&8ution is o
nsighbdrebase cetativhs with e sinyllésh patinims 16 aht avirel@8 abrmoihal biGong the
ai | east. one base station being a neighbor base
etuplity of peighbr dagaslati®st o receive a data transni ssion

sent by the wireless termnal or a serving base

station designated to receive the data transm ssion

sent By thdhemethess danmi,nellereiandlyadicatiomsgp tinerferente for base

. power for,the data transm ssion based at .l east aone )
PP RBRE RS PP THIPTS AT SRS donaiustn gl dhe transmit
owetor TR et fsnidsiyym 1, further conprising: limting
he transmt power for the data transm ssion to be

within a range determ ned based on a neasurenent

obt ai ped f th ata,transm ssign. 3. .The net.hod of

o arnene 1 e e Sergh Afadfisy A8 BalRar BayS for the data

Srafkhaksibi abhpises SNR) for the data transmi ssion at the

serving base statjon; and |imting the transmt power

for t & cagh hasersiationite be sanvidaed inadinyimgdbe frapsnaitpower, adjusting
cgel .ansm ssion. .14. . - et

bl B Rbr A QMM LA 1if ipd0Fa T bF flerforence

bbtaiied ooe thabasesstationpa chanili s fer thiertske Biatioh,h@lcurrent transmit

i ndi cates whether the interference observed by the

paver kwsh fasfhe dagpisnsnissione aoinge of aHewalie drapapi moaver deltas, a

£5ia! . h i '

%l cat i‘?)%ns otr Egggﬂ?gf ﬁltghfeé{nﬁ{}}a ’eéz;ln :é a%ﬁg;%eg%% é%kg(to ffoﬁacmr’ or a

tembinetiorctheotf.ses a second bit that indicate whether

the interference

10.  The method of claim 1, wherein the adjusting transmit power for the data
transmission comprises
for each base station to be considered in adjusting the transmit power,
decreasing the transmit power if the interference observed by the base
station is above a first interference threshold, and
increasing the transmit power if the interference observed by the base

station is below the first interference threshold.
11.  The method of claim 10, wherein the adjusting transmit power for the

data transmission further comprises

for each base station to be considered in adjusting the transmit power,
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observed by the base station exceeds a second
interference threshold that is higher than the first

wo pdoenbéBience threshold. 6. The nethod of cl ai PEWPS2005/020092
wherein a plurality of indications are obtained for a
plurality of neighbor base stations, and wherein the
transmt power f r the datatr nsms |on Jsﬁlgdﬁusted

based on afcHH8;t %ttﬁaaﬁn BHch ‘81 % BI° Ste’étﬂ’?ﬁ i Q¥Edpvel if the

DS Fereh dRBrvel BY thSbaas kR6EH fbo0sh 380AE ﬁt@ﬁeﬂéhéér m}éshaad that is
of nei ghbor base stations. 7. The nethod of claim®6

Wigherthan theefirst imggréerense ghbdholdase station is a nei ghbor
base station with a smallest path loss to the wirel ess
term nal anong the plurality of neighbor base

statiqns. &he hithseddmOf, fediedr Gohprivgr ei n onl 'y

i ndications of interference for base stations in a

desi gSsitraadinga chennelgain for theiservingpase sisHenc@ded f or

adj us t .
oy e b Aciehbe b M RSk fed LR AIE he yapgmit power,
adj usting festimating a ¢lomagl gair fot the mbaghbot bab stities, and

conprises fqr each base st atl on nsi dered i
adj ust i ng LABSHRS AastHnBihao OHstB? rf% 13 HanspigHen,jased on an

A T A

st@hbamndaseotanbest sgtoms. f or t he base station, a

current transmt power |evel for the data

transm ssion, a range of allowable transmt power

del tagg a mawimRifed 6P 12,RANBEn R clddfell Bidd BRthe Righbor and

peak-to- average backoff factor, or a combination

strvingobase 19ations earerestimated foag¢dapm pilotsukrseived frame the neighbor and
us ansm t wer for the data transm ssion

émbﬁgﬂﬁé nsegagﬁe@ﬁggé/ station to be considered in

adjusting the transmt power, decreasing the transmt

power if the interference observed by the base station
i s abdde a Hhemathedwlelgiey ks Sirthen campisiag: and

incre C .

e AR B BABSPRTe byPE HYBR G manitpover
interfer en@letehhhﬁ@ al obability Toe adfisting ties trahhimpd@er upward or
wherein the adjusting transmt power for the data
dpwRwasdskased o g;etqhépneé gh}-‘f}f for dhe nel ighbor and serving base stations, and

adjusting the transmit power for the data transmission based on the

indication obtained for the neighbor base station and the probability determined for the

neighbor base station.

15.  The method of claim 14, wherein the probability is determined further

based on a current level of the transmit power for the data transmission.

16.  The method of claim 14, wherein the transmit power is adjusted in a

fixed-size step and in accordance with the determined probability.

17.  The method of claim 12, further comprising:

for each neighbor base station to be considered in adjusting the transmit power,
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for each base station to be considered in adjusting
the transmt power,setting the transmt power to a
wpe@deoBist ned | ow power |evel if the interferptiyES2005/020092
observed by the base station is above a second
interference threshold that is higher than the first
interference threshold. 12. The.nethqg f claim1,
further coﬁfﬁe?‘%% a step; ek fHpdivsting _ %&raagpﬁ ROgyer hpged on the
SQInf4tBg cl%ﬁ%l ShitfoPihe n%@bspindes@mng@asg BhEbnd)ase
station to be considered in adjusting the transmt
power, est admsting the thummiepoyar orf the dife tansghssim bagsd on the

stati.on, .and jysting,the transmt r, for t dat
rdiresan coPieC 5 bRttt et BARPh amBREE sk e il for te
RGigAhRYasd@agorst ati on and the estimated channel gains

for the nei ghbor and serving base stations. 13. The

nmet hod of claim 12, wherein the channel gains for the

nei ghhgr and s i b | ons e | Jele
on pi qut s ?glg ellg%t}é%ﬁg’ £ oc?ngi?'h?’ﬁ%’lir'g wﬁloﬁ{easr’f %1er Vi n%tegglzlgeg further
phadioanScurreAtReElloN\Ied tyansidt pollee forethédgta dfanahsion.12,

further conprising: for each nei ghbor base station to

be considered in adjusting the transmt power,

detergpnin bt i far [ LSt A '

pover Tpuanteoreanon, iE, 3, Ak, POl RS for tho dat
fiansrhisdomés ddirmrinechbly aaeferange pawer kvelt andrvs trassnadt power delta, and
adj usting the fransm ower _.for, the datg, transmssion,. ..
BARGEA G CRBSTIH dr Bt SFiaob: WG PaIed: AE THei“gHBbT BaeBdication

%B?cﬁlhggcr)@tgg al REstRNEBAR ditloy, determ ned for the

ner g ase station. 15. The nethod of claim 14,
wherein the probability is determ ned further based on

a current level of t Ar Lt power. .for the data
transMm’'ssi ?Q%how?%%%?rg?%?ﬁlﬁ%, wher ei n the

t r ans ghfustipvete }efeﬁﬂd:dl?Bﬁ&_ ivePsidhX 8fdt S ZReivt@BNRIdot B second
accordance with the determ ned probability. 17. The
ieansroidsion sentdiyrthg wvirefass teavminat nihei sevigg bisgrstatigats maintained at a
nei base, statjon to ide ' I j

G RSP b8 ek PR SNACR PGS sl Aimacca b
8 thistat g0 SNRefol fiRetird thoveissibased on the estimated

channel gains for the nei ghbor and serving base
stations, and adjusting the transmt power for the

data t2r1 ans '?h%%&ﬂo&’@iscqgm%,%%rein the second transmission is for a control

channel sent by the terminal to the serving base station.

22.  The method of claim 3, wherein the transmit power for the data
transmission is limited such that the received SNR for the data transmission is within a

range of received SNRs allowable for the data transmission.
23.  The method of claim 3, further comprising:

limiting the transmit power for the data transmission to be at or below a

maximum power level allowable for the wireless terminal.

34



i ndi cati on obtained for the nei ghbor base station and
the step size determ ned for the nei ghbor base

wG@@bioeisis 18. The nethod of claim 17, wherei n PEEUS108§020092

size is determ ned further based on a current |evel of
the transmt power for the data transm ssion. 19. The

nmet hod of ¢l aim 3, r.ei e tr ns't.o r for t

data £fansh€Qpd ‘\é}h P’n‘i" ﬂ g]'ia]éllngg &ﬁ@eﬁeﬁéw indication

IoF Ylﬁ&f&@ﬁiceaoﬂséﬁeé B‘(ytth@ Qﬁ’\ﬁﬁstdﬁltatlﬁse aRtoVAed Bicadjilk@ing the transmit
transmt power a is adjusted based on the at | east

power fod ﬂmtatmnsbnmqme perfornted batth¢ wirstespisembak e

station. 20. The nethod of claim 19, further

conprising: adjusting the reference power |evel such

that asr ecqihy esbiRidof diin® 1 SREQBH the 3PRMISS therat 3€8E or¥yindication
the wireless ternminal to the servi ng base station is

nﬁmtmzfeprnmﬂ: hiseryed éwgb@ alsiepst aasdbagh Eipidemandy éler@wt% dhe transmit
SNR f dat a_t.
Pl 8 g B PS DR MR B aRaRg e

met hod of claim 20, wherein the second transm SSI on i s

for a control channel sent by the termnal to t
servi R§- badde saethodorf claim 25 yeherein fapiatdpast Pag }ﬂdscatlon are obtained

SRRk SR R b R e BERE  The date
transmssion is within a range of received SNRs

al | owabl e f r the d R r%n%?rsy on. .23. The net hod of
cl ai m43; g NeRFOMPESI%ie transmi t

power oi)ﬂﬁm%ll\gﬁn data tterc?}'naS Bﬂa%ﬁéloghﬁ BeliReAlth® witkGls®Wrminal and the
maxi mum po eve | owabl e Tor the wirel ess

tsenvilig't&ise f4tionthe net hod of claim1, wherein the

obt ai he I east one, i.ndi cati o i nterference

obser JBHAg) DegEbor iR et LSO L G L8RS pover
adj usting tBRidiha@ AR NMHstimBR\ES a fcBinreh aidaedwbern i Mvislesterminal
are perfornmed by the wireless termnal. 25. The net hod
omd@leanernghborbmmtmnxamé obtai ning the at |east one

I ndi cati on gkh d?rtaﬁsml? onSe % %«%ﬁa{ h&ar?s&m%s?&?%ased on the

one base st* uis |ng ransm

fidicition dhadiged ﬁaﬁﬂﬁrﬁes@ib@ﬁb@e etapeﬁ fnd ﬂECésﬁMateH&hsm{e\ll paigs for the
base station. 26. The nmethod of claim 25, wherein the
aeighbexandsseingase stafiors-ar e obt ai ned vi a si gnal i ng
exchanged anong the at | east one base station.

28.  The method of claim 1, wherein the data transmission is sent using
hybrid automatic retransmission (H-ARQ) that allows for early termination of a
transmission of a packet decoded correctly by a base station designated to receive the

data transmission.

29.  The method of claim 1, wherein the wireless communication system is an

orthogonal frequency division multiple access (OFDMA) system.

30.  The method of claim 1, wherein the wireless communication system is a

Time Division Multiple Access (TDMA) system.
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27. The nethod of claim?25, further conprising:

obtai ning an estimte of a channel gain between the
woweehesss t er mi nal and the serving base stati oPGT/I82005/020092

each nei ghbor base station to be considered in

adjusting the transmt power, obtaining an estinate 'of

ﬁeicgﬁggel bg@g ngqﬁﬁl\e %ﬁ rlaltghhg \\gh%rgljglte %a&i{e ms Eglglﬁglﬁ.}dcla%mn system is a
FRMRIenéPDiVie6n NALEH1E AABSHIEDMN) f388d on the

i ndi cat’i on obtai ned for the neighbor base station and

the esti mated channel gains for t he nei ghbor and

servi basg st ations. net hod of | ai.m 1, . .

her ob ¢ haA Pt REERL BRY et gt g wipeless terminat

anlh QARldsS coBinuaRaidbsyistim, ChinpR&hgt hat al | ows for early

termnation of a transm ssion of a packet decoded

cor r e@ PIPCRoR opeistive ttat pipndden gach o atolepscartey bagengtation, an

ql?&l@atfoﬁ ﬂ]ﬁﬁkéﬁ@e o?)ge ércpﬁy Wl p%% é%gtlo% %‘aéﬂ ?glf tﬁ@ﬁﬁ%ﬁs@ one base
ess commini caty on Sys 'S an

fstatigudimyg atheiglshon bagedtitiqul wotaiesighsted (fdvkiye s}&ateﬁmmsﬁﬁssmn sent
The thod of cl ai 1, wherein the wreless

deomnt; Ftelam tEPupEneT & SETVIRGRRTS YRUPD Hepgmalsd i receive the data
@h%ﬁﬁﬁﬁsﬁ)ﬁ%)ﬁoﬁi/ﬁl b &itebdss tekffindiBddacd of claim 1,

erein the wreless conmuni cation system is a
Fr equencdjusSinérs ivoit dgetativp lte adyostesssiriiDbdYer fps thendat8 Fansmission

p tus op able or.m power cqntral .for a
B e o e iR b Lre A TSl e eSS o
conprising: a processor operative to obtain, for each
of at | east one base station, an indication of
|nterﬁéren&éle@plsmwédfﬁylmﬁéfwb@c@ﬂmsmg each of the
at | east _one _ base..stati.on, bein h
Sttt onBitydE R RpRER « Stifyda J6ist andf Sty (SR for the

afttrinkMissionait e eHesS biseIskitidalan@to Bmtethy tiafsnlidpewer for the data
station designated to receive the data transm ssi on

diepsmispigmbesed opitheestimatediepsived SNBHor tha dalgjtiassmission.
unit operative to adjust transmt power for the data
transm ssion based on at | east one indication obtained

for tid. at Theapparate dfatamSIRtvwitsein IBe adjnenpPaiiiaisiSperative to,

of claim 32, further conprising:
for each base station to be considered in adjusting the transmit power,

adjust the transmit power for the data transmission based on an indication
obtained for the base station, a channel gain for the base station, a current level of the

transmit power for the data transmission, or a combination thereof.

35.  An apparatus operable to perform power control for a wireless terminal
in a wireless communication system, comprising:

means for obtaining, for each of at least one base station, an indication of
interference observed by the base station, each of the at least one base station being a
neighbor base station not designated to receive a data transmission sent by the wireless
terminal or a serving base station designated to receive the data transmission sent by the
wireless terminal; and

means for adjusting transmit power for the data transmission based on at least

one indication obtained for the at least one base station.
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a conmputation unit operative to estimate a received

signal quality (SNR) for the data transm ssion at the
wa@egosieryidhase station and to limt the transmPCPUSENS/020092

for the data transm ssion based on the estinmated

received SNR for the data transm ssion. 34. The

apparatus of claim 32, wherein the adjustnent unit is

operative to, for each base station to be consi dered

i n adpyst i NYe LPSarktibBThin B3 WertherdSiipsikinghe transm t

power for the data transmi ssion based on an indication

obt ai medns for esmatmreswlmd s;gnal AvalifaBR) detithe flage trahsmission at

se. st.ation current ransnit _power
PERS R o aftR B e ek o ol B et
35.  Ameapy fralit&in@ e aﬁh@nitq)mffsf RePOUE irafiihis§ioh basdd on the
awreless termnal in a wireless conmuni cati on

ssfipnaied receivpd SARnigr theelatistransmissiiai ni ng, for each of

at | east one base station, an indication of

i nterference observed by the base station, each of the

at | ed3t ofmhe bpseratas of ¢laim B ivwigrein fier @bbdisclzasien to be considered

%{I on not designated _to receive a _data_transm Ssion
Wgtth%traailﬁné Bawer; thefyansnitowgr &g,the ffa frgagnission is adjusted

ﬁaéﬁ' &fcm ?&aﬁ@d FRGRd Hiels 89,‘5‘5 @h&lﬁ?lrgaﬁﬂ gﬁ"tﬁ’@base station,
sent evmre ess termnal; and heans for adjusting
tarchamwi galp dethe fsenVMgHmsejstaﬁiort deasigateglsd mceb&sthej dattw tratismission, a
| east ogf di cat n obt ai ned {) r.th | east one

paee 0 phe et h oW Ot 4 PQrEbipptiey 85 fur ther

conpri si ng: means for estimating a received signal

quality (SNR) for the data transmi ssion at a serving

base $Bati énmpdiyidgatpedfornung powicy eontrel Haeawireless communication
tr smssmn and means for linmting the transmt

5&%@?’ Hi@ data transm ssion based on the esti mted

recei uszsértﬁlﬂﬁlgf Aterfdtenddabbbeivied Sy aS Sirdd Nbasd Ktatibienot designated to
apparatus of claim 35, wherein for each base station

teseiye accbwsmvéméquweafohmwrﬁlgsa teemingbieareeonsdduwee stations

trans t e

paced e Fhuedl pbBEr 3 Be SAPHELSHE0 s Rbh M frtcrtorence

absdpedditgl the st bhaw stdtiog; amse station, a channel gain
for the servi n‘% base statjon designated to recejve the
dat a UFHERGThesrasmibpewer R the data| tragsmission; togRaigfain nterference

Qé{‘ﬁ)r the ﬂﬁta%aﬁﬁﬁgbleﬂta{ t‘ﬂ@ J&ﬁ{i %Qée: ste?tfim HaldiEh nlﬁuféqﬁféf'mmed level.

orm ng power cont rol wi T el'ess confuni cat
syst em conprl si ng:

39.  The method of claim 38, wherein the interference observed by the first
base station is ascertained based on a measurement report sent by the first base station, a
current level of the transmit power used for the data transmission, an estimated distance

to the first base station, or a combination thereof.

40.  The method of claim 38, wherein the limiting the transmit power for the
data transmission comprises
estimating a received signal quality (SNR) for the data transmission at the

second base station, and
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ascertaining interference observed by a first base
station not designated to receive a data transm ssion

W@ emwb/0p1e Wirel ess termnal to a second base BCHUSIN3/020092
adjusting transmt power for the data transm ssion
based on the interference observed by the first base

station;..and lim¢ting the transmt power for, the data.

¢ r ansUERe ety fontbE Rd ran@BitRon st btngickived sim
tforaheNda$8 ih@Rsriksibh Gs $AEAN Y RASE of tatkived SMROPWIGwable for the data
predeterm ned | evel. 39. The nethod of claim 38,

WBsIBISHIORhe | nterference observed by the first base

station is ascertai ned based on a neasurenent report

sent by the first base station, a current |level of the
transdil paiermetied of okirii 138, dab@ird thenfsi B&k @mtiodls a base station

estimated distance.to the first base station, or a

Bt PiEAnest rerriydovignal ot thedreless fiegiedl agiong mt st one base station
wheieh By wikthd feffinhD s d o B8R blat WG Eceh @S t(lié B2 98h&nission.
transm Ssion conprises estinmating a recelved signa
quality (SNR) for the data transm ssion at the second

base ati on, dimting the transmt_ power for the . .
data BPansr st ol Db IR Eobiob doBRrHElesy freminal in o
atedesh E@rﬁﬁf%ﬁ:‘éﬁ@ﬂ‘s&s@eﬁ\,ﬂcbﬂipﬁsﬁgf ange of received SNRs

al l owabl e for the 'data transm'ssion. 41. The nethod of
cl ai mad@stingheansimt pdveerffor & firsh rewsneission smt os adibtaweof at least one

tation with st,rongest, recei ved .si gnal. at, t.he .
ol bl L S B e Bt SptiBfgad to roceive the
fRGetaneflision! Wietin Eleepsstnd powerl foR itk ARt t1dRMhisHed @adjusted to
to receive t he data transm ssion. 42. A nethod of )
peewt fritagetgeomyed ¢ mal guakiyy (SARyj foe thesErst tramgnriadion at the serving
Wa§ee§ta‘?ﬁ> .glgdmuni cation system conprising: adjusting
transm t’ power for a first transm ssion sent on a

first agbtigf tradsnhiepsivenftd o seeanie naysmsigsibarehtyh & Recond set of at
termnal to a serving base station designated to, )
reslePRe fipgieney subband s thesisinginal Rhidie SeTyiis baser sigfion; tvherein the
BT D85l B St SRR ANk Rd Bl omippver o
fiher et traransssicsandra tednsinfiteposier deltey base st ation; and
adjusting transmt power for a second transm ssion

sent on a second set of at |east one frequency subband

tbﬁ ! hg3t er ThBahefhBd LdteciaRs VRN WIRASR B HiCind W& Bts include
different frequency subbands.

44.  The method of claim 43, wherein the first set of at least one frequency

subband is equal to the second set of at least one frequency subband.

45.  The method of claim 42, further comprising:

obtaining, for each of at least one base station, an indication of interference
observed by the base station, and wherein the transmit power for the second
transmission is adjusted based on at least one indication obtained for the at least one

base station.
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transmt power for the second transm ssion is adjusted

based on the transmt power for the first transm ssion
wanpwemoBransni t power delta. 43. The net hod of PCI/ab2905/020092

42, wherein the first and second sets include

di fferent frequency subbands. 44. The nethod of claim

Subbadd < 1 Rphbd 3t 35 85, Sretsf The BArL FRVERTHr the second

firaBGtR iGN isfilbthernslijusted bakbe o tchatheDEaifilféd ¢hch 3f tHelkt 1R8I one base
conprising: obtaining, for each of at |east one base

Stalipn.omh cument jtrasaEt noyyer devel derethe dirsiEansphssiony adrange pf allowable
j n ' . ' 0 -for th

2050 B QoL RS kil SRS RWBRIb s bR go-averase

ibackotBfacton, oplatcaimbathtioanhdréef. at | east one base

station.46. The nmethod of claim45, wherein the

transmt power for the second transm ssion is further

adj usyod basednfiof of BRI, SRRl e £RC Bafimiblith A for signaling

| east one base station, a current transmt power [evel

fsent ontrecohirob¢hannelnsmd wherem, tha secand) trandmiatibwwsafol data sent on a data

thansgit power deltas, a maxinumtransnmt power for

CAE™er ni nal , a peak-to-average backoff factor, or a

conmbi nation thereof. 47. The nmethod of claim42,

wherein the first transm ssion is for signaling sent

on a d&8nt r dhechaiind| of ghimwiikr whereinhéhes éosit power for the first

AR RS B 80 R A R B S bty g cien
tites.first transm ssion and the transmt power for the

second transni ssion are adjusted at different rates.
49. A nethod of perform ng power control for a

wirel ggs tegro [ | e 0 ' ion. t ..
conpr 19 ngt: SR, pF b AR AN TR yofudS Rhinal in o
ereless panthunigatien systedd, @einpfieiggi ved signal quality

(SNR) for .a first transm ssion at a serving base ) .

st at | ShtayERg gnisfagnqeoPPEelelayel comrepending to ra g asisreied signal

b8 £ 2 1191 rarsflidsidihe b ' i
OB 00 R o b PR fp O Al Pl e
dirsittiaosmissier froontht henriedler ence power | evel and a

1t del t a; . .
trans rs%t%mg ‘cor\elt\nl(:"sgnlscj Sovtvgr fora gecond transmission from the terminal to the serving
base station based on the reference power level and a transmit power delta; and

adjusting the transmit power delta based on at least one parameter.

50.  The method of claim 49, wherein the at least one parameter includes an
indication of interference observed by each of at least one base station, a channel gain
for each of the at least one base station, a current transmit power level for the first
transmission, a range of allowable transmit power deltas, a maximum transmit power

for the terminal, a peak-to-average backoff factor, or a combination thereof.

51. A method of reporting interference in a wireless communication system,
comprising:
estimating interference observed at a base station;

forming an interference report for the estimated interference; and
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adjusting the transmt power delta based on at | east
one paraneter. 50. The nethod of claim49, wherein the

W@eoob@earsts one paraneter includes an indi cati onP@f/US2005/020092

i nterference observed by each of at |east one base
station, a channel gain for each of the at |east one
base stat.ion, current transm.t power |.evel for the
first oroadpasing BheglerErngg ISDORvia p pkelens €aPichhs i ¢
power deltas, a maxinmumtransmt power for the

term nal, a peak-to-average backoff factor, or a )
combi #3t i oThehesthed of slaim & 1nsthigesin dfe intepisrancagloes excludes signal

i.n f er.en Ln_a W . i cat.i system

& 8§¥§{r r.%?%%ﬁ’é%??’#%& {ﬁ%ﬁﬁlgﬁg ggﬁeén ce° %%tggehr’ved at a base
station; formng an interference report for the

estimated interference; andbroadcasting the

i nt er P8r endde msHhnd ofiglaimed yifiprthep samprgngiel . 52. The

met h Ogoﬁgaﬁﬁﬁfhpeéﬁnat@@ ﬁ{tﬁlf‘é}eﬁ%%ghﬁgtear H&F ﬁ'ﬂ?‘i-f‘er&%g Yhreshold; and
excl udes”si ghal power receive or termnals

t r ansgettihg adirktdit besed anewlstlad ithaestinditedTineerfepdnicods aove or below

claim 51, further conprising:.conmparing the estimated

i, B apinferenceg ool dnand POFieim, herRisHERBES FoRORIRRNRYIses the firs
apd setting a first bit based on whether the estinated
interference is above or below the first interference
threshol d, and wherein the interference report

conpri_ges e firs 1t.. 54. The method of claimb53,

Fur e corhgf Patiegtof G- Fytien coBLET I ed

| Nt er bemBAHE: M0 dbtiiRkted itEFIBEtel IhRET £IBOKEintdHRS1E tiheshold that
that is higher than the first interference threshol d;

apkigkeatthinige firg agorderchee thissbeld; and whet her t he

estimated interf ce ks _abpve or bel.ow the second.

i nt er PETBR SRy Ebforicd Sndvinilral Sl B Braieds above or
beRe! thef sHcbitE inte@eranhideS BSeshbRl, 266 Giltbrdih tthe 3Merfdiefice report further
met hod of claim51, wherein the estimting
camprisestehicsonbbitr ved at a base station conprises

obtaining an interference estimate for each of a

plurality of subbands at the base station, and

deri visag t Mae esdthodbéBdainn$ Erileren de: dasatdng intérference observed at

plurality of interference estimates
a base station comprises

C

obtaining an interference estimate for each of a plurality of subbands at the base
station, and
deriving the estimated interference based on a plurality of interference estimates

for the plurality of subbands.

56. The method of claim 55, wherein the estimated interference is an
arithmetic average of the plurality of interference estimates for the plurality of
subbands.

57. The method of claim 55, wherein the estimated interference is a
geometric average of the plurality of interference estimates for the plurality of
subbands.
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for the plurality of subbands. 56. The nethod of claim
55, wherein the estimated interference is an

w@ediobhomsts c average of the plurality of interfBCEIS®05/020092
estimates for the plurality of subbands. 57. The
nmet hod of cl ai m 55, mherein the estinated i nterference

: f}t Zr %gr e eégff%‘i?fg?g‘gl l urﬁ%lgiefs atg«ﬁ interference is obtained
shaadils cﬁﬁacn}ftﬁsé@&%%iglﬁé oﬁ'tlﬁi ﬁl‘ufb'ilty Wh @kteifftehdtCestimates for the

estimated interference 1s obtained based on a
phigeliy of suhbsads- aver agi ng of the plurality of
interference estimates for the plurality of sbbands.
59. An apparatus in a wreless comunication system
conpr 59j Ng:ArdpphiatiBlih & efeless esinitication Pitant, ic%ﬁlph@ing
estimate interference observed at a base station;
cont r 80 [1eierigisaee estiprateroonestivedn ssHmals wieivemop @&é@ryed at a base
£Qkiof.ne estimated interference; and a data processor
operdtlve to process the interference report for
br oadeasbtntwiller aopdratbleess folmanmal int&ferendee repop@arfat uhe oéstimated
CIa|n159 erein the controller is operative to

LHSHiCIPRe: AR est i mat ed i nterference agai nst an
i nter
whet har T e AP Er i p Sk bl RBEH R proadeast via
whesldsnicleaniek ence t hreshol d, and wherein the
interference report conprises the bit. 6 1. An
apparatus in a wreless comunication system

conpr 661 NY ThEBPHFathO6f Aain SRV IGeih MEImBORAGE opSaVe/Rtompare
at a base station; neans for formng an interference

fhepestimatest intevéerensceiagainstdan mtenfarencen sheldcandetarsst fadrit based on
UARE AR bOSA P OFSLE 8IS BPBLlon iR, BdhISLE Whreshold, and

chann Fatus ‘or clai m

ORI ﬁieﬁﬁtérféi%ﬁd%Sref)m cappakitigbit.he esti mat ed
i nterference against an interference threshold; and

means for setting a bit based on whether the estimated
I ntergerenag dpf&aﬁﬁﬁ\ﬁ? a Wireless communication system, comprising:

means for estimating interference observed at a base station;

means for forming an interference report for the estimated interference; and

means for broadcasting the interference report via a wireless channel.

62.  The apparatus of claim 61, further comprising:

means for comparing the estimated interference against an interference
threshold; and

means for setting a bit based on whether the estimated interference is above or

below the interference threshold, and wherein the interference report comprises the bit.

63. A method of scheduling data transmission in a wireless communication
system, comprising:
obtaining, at a base station, a transmit power level supported by a wireless

terminal for a data transmission to the base station, wherein the transmit power level is
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bel ow the interference threshold, and wherein the
interference report conprises the bit. 63. A nethod of

W@ elvedon3isrg data transmssion in a wirel ess  PCT/US2005/020092

communi cation system conprising: obtaining, at a base
station, a transmt power |evel supported by a

Splefn R ey ol hiicelah Dot HBRAR PR3P Bueetlhy AT AL deast one

Biafp@Boibhsa Btatibll h6tdekigRated td REEVE HeaRetr ARERIIRE alY
each of at |east one nei ghbor base station not

desi grishesyling thewireless tenaingher 2 dafdrnsmission based on the transmit
}8%91&%1% #Med’%e{ b %J%hésgfe%ﬂﬁh.. for a data

ransm Ssi 8n based on e transmt power |evel

supported by the wireless termnal. 64. The nethod of

claim63, furthey conprising: adjusting a reference
power 6I4eyel et ‘Pﬂ_e"f/ﬁl?l@ (g’s%““ﬂ&rﬁ?’ﬁﬁﬂsmg achi eve a

t ar getygpik@hah rgfé?éch ?o&éf\l@v_ef R the SARIAE (LAARATHSRERDe 2 tareet
sent fromthe wreless termnal to the base station,
arghalvipaaliéy (SINR$ forr assond tposwissibeseht framdht evirdlese derminal to the
urt her based .on .t ef er.ence r. level . 65, The
e S SR Ten Toe LRRRAT DEBADIN iglelegmingl frger based on the
réferelas fowdrabvdn, a particular nunmber of subbands

supported by the wireless termnal at the transmt

power |evel, and wherein the wireless termnal is

schedul.ed for t transm.ssion further based on

t he pggt i Cl}?’gﬁneﬁﬁ%ﬂﬁc ol a%%g&’ﬁagmgaﬂii%-t ed at the

t r ans@btainiggyedt thehRk stabibn, LParfOHar AitdSeri 0T sabbiinie k@pdrted by the

conmuni cation system conprising: a processor T

Fpeless jtoraning] @‘bé’&i frengmity pewer levplowiad Wherein the ppiselessdterminal is
I, el . s ssion t

et 161 5 el ey b ARG efbe? of subbands

deppertet acthe haaadit powanieveldi cat i on of interference

observed by each of at |east one nei ghbor base station
not designated to receive the data transm ssion; and a

schedyker i . ] A.0al
For 1 R datl et i3 AEASSUb Arbialhl FRfRE chEILAR:
| evel agupgessdrespetnfive e oblaireh emasthit ipoiwesllevebFuppdited by a wireless

aratus aof claim66, further conprising; a ) .
EERE [pich OBgcATIONdo RS SIa O MEFEHL e et nover lovel is
aeterrhded Wab&l 68 Sint REILAGH of hiBGHERUE oBsehRHYS) Fédhg&ﬂht least one
quality (SNR) for a second transm ssion sent” fromthe

wneighbardwse station not designated to receive the data transmission; and

a scheduler operative to schedule the wireless terminal for the data transmission

based on the transmit power level supported by the wireless terminal.

67.  The apparatus of claim 66, further comprising:

a controller operative to adjust a reference power level for the wireless terminal
to achieve a target signal quality (SNR) for a second transmission sent from the wireless
terminal to the base station, and wherein the transmit power level is determined further

based on the reference power level.

68.  An apparatus in a wireless communication system, comprising:
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termnal to the base station, and wherein the transmt
power |level is determ ned further based on the
wo edoenersce power | evel. 68. An apparatus in a RET/EF®ET020092
conmuni cati on system conprising: means for obtaining a
transmt power |evel supported by a wireless term na
for a data_.transm ssion tg a baieg,lstation wherei.n
i

t r ans MEHFRAHRPE2 FOSHIRON G HAPSHY hY gy eeles tefminal for

laNghitL Bhh QMsfbn ke beHLELRNGE WREEHVEE thMsBRPOWRE 18Vel is determined
| east one nei ghbor base station not designated to

ibegedi anean fraeliciéipn of rinfstfateses observed dbyneaghoffasdeast one neighbor base
schedul j ng. the .wireless termnal .for . dat a

BRRE R i B e T S Bl Rl ol v

Suppomicads By dchedwinpethe Serdlek Nerdhal 0P thel ita 3PRAKREBS based on
of claim68, further conprising: nmeans for adjusting a

itlesr tEans APVl @%p@prtﬁggy theavijglessiterunaler nj nal to

achieve a target signal quality (SNR) for a second

transm ssion sent fromthe wireless termnal to the

base $bati dihe appatatekef elaiin b fuithardmpiisipgner | evel is
det erm ned furt her basf%d on the reflefgfalce paower | evel
TC:

means for adjusting a reference power leve e wireless terminal to achieve
a target signal quality (SNR) for a second transmission sent from the wireless terminal

to the base station, and wherein the transmit power level is determined further based on

the reference power level.
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