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The present invention relates generally to communication, and more specifically

to use of information from multiple sectors for power control in a wireless terminal.

II.  Background

[0002] A wireless multiple-access communication system can simultaneously support
communication for multiple wireless terminals. Each terminal communicates with one
or more sectors via transmissions on the forward and reverse links. The forward link (or
downlink) refers to the communication link from the sectors to the terminals, and the
reverse link (or uplink) refers to the communication link from the terminals to the
sectors.

[0003] 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
transmission from each terminal not interfering with the transmissions from other
terminals at a receiving sector. However, complete orthogonality among the

transmissions from different terminals is often not realized due to channel conditions,



sectors are typically not orthogonal to one another. Thus, each term nal
may al so cause interference to termnals comrunicating with nearby sectors.
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in further detail
channel gains for the serving and neighbor sectors, (3) the current transmit power level

used by the terminal, and (4) possibly other parameters. Each sector may broadcast a
report (e.g., a value) indicative of the total interference observed by that sector. The
channel gain for each sector may be estimated based on a pilot received from the sector.
The transmit power may be adjusted in a probabilistic manner, a deterministic manner,
or some other manner based on combining the interference reports from a number of
sectors for a single transmit power adjustment.

[0006] In general, the transmit power may be decreased if high interference is observed
by neighbor sectors 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 sector observing high interference and/or (2) the current
transmit power level is higher. The transmit power may be adjusted by a smaller
amount and/or less frequently if (1) the terminal is located closer to the serving sector
and/or (2) the current transmit power level is lower. The intra-sector interference
caused by the terminal is maintained within an acceptable level by limiting the received

signal quality (SNR) for the data transmission to be within a range of allowable SNRs.



bel ow. BRI EF DESCRPTI ON OF THE DRAW NGS [ 0008] The features and nature of
the present invention wll becone nore apparent fromthe detail ed

descri pt iwo 8@t09pa5t h bel ow when taken in conjuncti on wpCh/usb@scdoesse ngs i n
which i ke reference characters identify,correspondi ngly throughout and
wherein: [0009] FIG 1 shows a wreless ful ti pl e-access communi cati on
system [O 1 I I = l.ane;
[0011] | Fi VAV oS ot A AP A cof ol Rcrc B ke, LA

i nterferendelaimdi cations fromnultiple sectors; [0012] FIG 4A shows a
process for adjusting transmt power in a probabilistic manner; [0013] FI G
4B shows a process for adjusting transmt power in a determnistic manner;
[0014] FIG 5 shows a pOWRIEFINMESORIFEOROFSTE PR AVIREGS channel ; [ 0015]
FIG 6 shows a power control nechanismfor a control channel; and [0016]
FIG 7 sho80@8lthenfeatires andsartyiengf ghec pssent dnverdionewighbenonsenioos apiEaal LED
DESCRI PTI Q17] 4.7k rd."exeml ary",i.s _used rein to .mean "serving as
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wirel ess miWRSihe- access communi cation system 100. System 100 i ncl udes a
nunber of i : ' | .a number of
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t he syst em[06H] B&ch shevnfrapienoplofping ox e dnerfrequehdyeplae;t er mi nal may al so
be referre a bile station, .a yuser equipnment. (UE), a wreless
communi cat ﬂgflﬁdﬁf}cé%w’s &nethad RE Adsing HarseRgl POReTY gombigieoiterierance x ed
station usefditffons pER AL 8Qiop:t h the terminals and may al so be referred
to as an access point, a Node B, or sone other term nology. A system
control | er [3612] dﬁﬁpﬂé%@‘@s b atasesst fat pdjnstingtGnsmitpovde ;i ©pobabilistid manrsend
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[0015] FIG. 6 shows a power control mechanism for a control channel; and

[0016] FIG. 7 shows a terminal, a serving sector, and a neighbor sector.

DETAILED DESCRIPTION

[0017] 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.

[0018] 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
terminals and may also be referred to as an access point, a Node B, or some other
terminology. A system controller 130 couples to base stations 110, provides
coordination and control for these base stations, and further controls the routing of data

for the terminals served by these base stations.



geographic area 102. A base station and/or its coverage area may be
referred to as a "cell", depending on the context in which the termis
used. To wWoen@amesscapacity, the coverage area of each base/tst@bioms4ay be
partitioned into nultiple (e.g., three) sectors 104. Each sector is served
by a base transceiver subsystem (BTS). e term"sector" can refer to a BTS
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sector. A "cp@éMbdfrea RRELISBAL k@A0R maySRy ﬁd{ﬁﬂSneﬁEiﬁfo%ultﬁlé)ﬁggd,‘r’\ﬂhwé) WG @
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herein may be used for various wreless conmuni cation systens. For exanpl e,
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di fferent frequency subcarriers. an DVA syst'ens may also use code

di vi si on masuingsis élxat wech( lemnal ¢ammpnisatenwih one aerymgdwso statidm ralthodghi thisds
term nal s aort hogonal | zed using different orthogonal (e.g., Walsh)
codes even %ge H“?%E‘&’%%?%P goéﬁ?e_ tle%“{l%)eesgg?‘?@bﬁlhﬁre}%t erval or frequency
sub- carri ef[00260 T Phes ysitRMNdehhiguéLdesefibdiOgdiamdy RALAFYr FHrious Wdless
mul tiplexing (OFDM, which effectively partitions the overall system
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_ for different terminals are orthogonalized by transmitting in different time intervals. An
FDMA system uses frequency division multiplexing (FDM), and transmissions for
different terminals are orthogonalized by transmitting in different frequency sub-
carriers. 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 sub-carrier. An OFDMA system utilizes orthogonal frequency division
multiplexing (OFDM), which effectively partitions the overall system bandwidth into a
number of (N) orthogonal frequency sub-carriers. These sub-carriers are also referred to
as tones, bins, frequency channels, and so on. Each sub-carrier may be modulated with
data. An OFDMA system may use any combination of time, frequency, and/or code
division multiplexing. For clarity, the power control techniques are described below for
an OFDMA system.
[0021] FIG. 2 illustrates frequency hopping (FH) on a time-frequency plane 200 for an

OFDMA system. With frequency hopping, each traffic channel is associated with a



an OFDVA system [0021] FIG 2 illustrates frequency hopping (FH) on a

ti me-frequency plane 200 for an OFDVA system Wth frequency hoppi ng, each
traffic cwenn@lossicassoci ated with aspecific EH sequencectrhmsboosndiseat es t he
particul ar sub-carrier(s) to use for tha§ traffic channel in each tine
interval. The FH sequences for different”traffic channels in each sector

are orthoggpalifid HOQLBRAL MK in]%i%a%eﬁgch?:ﬁ%tfc\’iﬁrts[lﬂ-fc%g%ﬁﬂﬁﬁfé Bor4is difcsame

subcarrier Tn any ti I nterva sequences each sector are al so
pseudo- r andbannel irheachdpee int¢rgalt HEheFFH sequemnee for fdifferastardfiic chatmelsin each

Interference between two.traffic channels in two _sectors occurs whenever
Lhese two. S0 F1E CLTQRRUA &0 Gue A Mot DA aDEup HRERC HIPRIS 56 e ARSI

interval . bHoMRY @ any ittt STRS PH defh&IcESIRNA6N s idrand arb $8hdUsnddn t he
pseudo-random nature of the FH sequences used for different "sectors. [0022]

Dat a channétith weagecbéo thesFid seqneneesafor imearby seetorsal kntesfgednce thatwasaawodadffic
channel is used, by .onl ne termnal at..an iven.ti.ne. .-To cgnserve stem
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mul ti pl exed onl%éi n frequency and tine (and not code), then they are |ess
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d.tinme. Second, inter-cell

or t hogonal | tjplexi in frequency a
i nt er19 erenﬁqungisfé‘?ﬁ}'o[h%zégarﬁgcglﬁg’ég %glgpt{g],e SEEPBRS EBediFEereile diyision
sequences. mm@%sﬂ?g)ml{ e dabt &laggL1k aké“&ﬁﬂclfg%hﬁl’fsﬁﬁluﬂgﬂ%q (91‘13{ th Hh% i g#r ghan nal

is determ ned he transmt power l|evel” used by that ter and (2)

t he | ocat i &meofandheott eadm, rthén thdyaievisss suschptibleitghlosy irs eghogmalify00@ o For

t he data ch ) ower control. may. be formed sych that each term nal
is all owedC?%’%?ir‘édﬁ‘élﬁ%otnsSP&EFCBIS%WH%%?"@%Wﬁ §° %tf‘ﬂic S possi bl e whi | e
keepi ng i n{0023¢aht dandchadnelk-tB@ havetvefLNeNChatRienkslidy hapafepirahbf foevel s.
A termnal |ocated closer to its serving sector may be allowed to transmt

at a hi ghePoyeiugatioby Ejrsts infaecellinterfetangs aalthefate chinoglsyis mainiseal beeasise of
I b L s G L T
transmt atandominedrbepawe mebbyedectdisnge diffeent EHNdeqadncBY ThaWsRUADORInter-
Interfer engeeh tn?terference caused by a given terminal is determined by (1) the transmit power
level used by that terminal and (2) the location of the terminal relative to the neighbor
sectors.

[0024] For the data channels, power control may be performed such that each terminal
is allowed to transmit at a power level that is as high as possible while keeping intra-cell
and inter-cell interference to within acceptable levels. A terminal located closer to its
serving sector may be allowed to transmit at a higher power level since this terminal
will likely cause less interference to neighbor sectors. Conversely, a terminal located
farther away from its serving sector and toward a sector edge may be allowed to
transmit at a lower power level since this terminal may cause more interference to
neighbor sectors. Controlling transmit power in this manner can potentially reduce the
total interference observed by each sector while allowing “qualified” terminals to
achieve higher SNRs and thus higher data rates.

[0025] Power control for the data channels may be performed in various manners to

attain the goals noted above. For clarity, a specific embodiment of power control is



nei ghbor sectors. Controlling transmt power in this manner can potentially
reduce the total interference observed by each sector while allow ng

"qual i fi eat® 20@vas3al s to achi eve hi gher SNRs and t hus hipglhars2a@ateosaat es.

[ 0025] Power control for the data channeés may be perforned in various
manners to attain the goals noted above. For clarity, a specific enbodi nent
of power CoRldied! teffw.CIHPRqRisREhIMImERT tteirsns g%&eﬂﬁ, g %@%rﬁ,ﬁapow
for a data channel for a given termnal may be e presseda1 as: ] ) =
e + D P, Eivehltpmpi0@27dy bhewpeesdedham is the transmit power for the data
channel for update, interval n'@[0028] ref is a reference power |evel for
updat e i nt §0029] C,h(’?a?nzd rEf&@Z@‘]&P )i,s a transmt power deltgqf{gr update
interval n. [0030] The power levels P * and Pref and the transmt power

delta D P qpegiwene i Mal® Lsnofasiatl hebe fglﬁeilﬁ)i dat[aQﬂ%&r]éal F&%pﬁﬁ@%t@fﬁ?%;pg‘l"er

| evel is the anmount of transmt power nee to achieve a“target sign
quality for i gna 1ssiQnqe. a....0on a control channel). Signal
qual ity (dgr)lo Sid as ékl%?egﬁ%e%@%g&ggﬂa%ﬁl&?re%d&? el Ratq o- noi se rati 0, a
si gnal -t 0- RRk~ys aAR(+#) i, : i and. so._on., The reference power

| evel and trl‘ﬁiei)ﬁar get 1%%\'%%8%1?Egﬁgrgclﬁitg?%r&p@gtednﬁa‘(ﬁép. control nmechanismto

achi eve a j | evel of f@anmance fpr t desi gnat ed transgpssi on, as
descri bed E@@é\iﬁ%fpc‘t“ﬁé I?Vé“@?gedh(cg Wererf\i Pe@%‘r ﬁ“t?atﬁané%‘i %Q/"éertq?état&air)%ztangR,
then the regRhMRHUnBNGT deelbelsh@pflat @ channel may be estimted as: [0032]
SNRdch ( ) SNRtarget + DP(n) E q (2) [0033] Equation (2) assunes that the
dat a channd903hdbenefesanae power leaelnie|thd ameuri afittaasmit posvef aeateddo athitvesti cs.
This is th SE€ le, .if 1 control ~and data channel s from

di f ferent gaerg%osr?%na%alﬁﬁ?g}r) f ng %lg%tﬁﬁglﬁsémgﬂ% fag- Orﬂ"i‘ecolnirf’g?l@f%‘%l)'poi}\%‘}all evel
may be det gualithgdemsedsSNR b@dy beh@aﬁtif{eﬁ@?%] sidi¥@-td-hies Mtlo, B eRE1-tbAloidehe
data channel nay be set based on various factors such as (1) the anount of
i nt er - sect RAfNEEsERGeIAtR andesotosy riheaelerpage pawerlgysl gd ths terdeePNRemay hal s i n
nei ghbor seg; ol y - ry.L:nterf arenc he term nal
may be caugi&#\lg&t& cl)) yo:tg%%‘%&tececﬁlﬁnmga egﬂ%nﬁérﬁtﬁé%g}grgrgé gggél%rd, 16{'@)0?&1@ gfohnagrlwﬁﬁfrﬁ{ power
| evel al | oveddésignatdue trasmmissian,, asadebc(igd petosi. bIIf it beferchec power 1dvar bawf

these factors is
achieve the target SNR, then the received SNR for the data channel may be estimated

as:

SNR,, (7) =SNR .. +AP(n)

target

[0032] Eq (2)

[0033] Equation (2) assumes that the data channel and the control channel have similar
interference statistics. This is the case, for example, if the control and data channels
from different sectors may interfere with one another. The reference power level may
be determined as described below.

[0034] The transmit power for the data channel may be set based on various factors
such as (1) the amount of inter-sector interference the terminal may be causing to other
terminals in neighbor sectors, (2) the amount of intra-sector interference 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.

[0035] 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 sector and sent to
the terminal, which may then adjust its transmit power accordingly based upon the

combination of the inter-sector interference estimates transmitted. This individualized



descri bed bel ow. [0035] The ampunt of inter-sector interference each
termnal may cause nmay be determ ned in various manners. For exanple, the
anmount ofwonvevossaet or i nterference caused by each ter mpoalusowg/oms4di rect |y
esti mated by each nei ghbor sector and sent to the termnal, which may then
adjust its transmt power accordingly based upon the conbination of the

| Nt er - Sect Qheifplefitd RIpRRGR BRY! BBLES kALY Ad gigf;[lagin . For simrprllié:g% the

i ndi vi dual i zedi nterférence reporting may require e nsi ve ove
si gnal i ng. auntsphigteraseetpr interéeramasurach edrmiimd] enayses® majyrteaohglilg regmeardh

t i nal ; hl ti mat.ed based.on (1) .the_total
it or 1 or encBsTEE FURY 0L B aert Bhse et diiofach (3 EHPRb SHSHBimt2) T aitvand!or
the servi ngafpdonte 3blatg SRCi@Ehor 88dork Sind! BF tHe! BRS ML p VML vel ﬁi/eﬁgam‘éd by

the termnal. Quantities (1) and (2) are described bel'ow. [0036
sector can @8RGy {antifiest( lwd@aa&@mdmt of interference observed by

t hat sect or i I: stinpating the i.nterference power on
each subc ar[??3e Egiﬁ%rgécic(t)&ngc&? %E%I%é%qg%%e()rt%goé a}rt?{?%car%g uenﬁg £ 1r5%1;£gpnc8aog)é6r98<\£g¥ he

i nterferendkmtpovtor. @hisi may &s athievédby ieftithatindUk idtekfentd beWer o BEHAMMBL age
interference may be obtai ned using various aver ag% ng techni ques such

as, for exd eg\,gﬁ CPRHERS an Ve M@t_,feral&f@nﬁqwqrcbaaaﬂg% nipteriRpach posr
aver agi ng, 3daie® N the HRBVilud1Nsbel RS a’?ﬁ’ee%/éra AihEIRELS %%?f A nge of
may Fh 0t 5 eS8kt ric

the interference at the. sect or e utilized. ot her ‘aspec
aver agi ng ®Ripingd uginig| viazieds avemaging echaigpesciush aSNB ¢xapela veitiagitiomveRigidye

utilized. DiLfferent appro s and techni ques of averaging are depicted and
di scl osed !gﬁ";%%t?ﬁ3%%&&%&5@%@2%#%,ia 4588 No. 10/807, 463, which is

i ncor por at ¢0037] LetetBnaspdctt, btithn®iici vela¥ing FABS8Intbredsid! £38e Hctdth&be
averagi ng techni chqle is used, each sector may filter the interference power

estimat es 4HB7SF Inihenaspesg® seometticaverigingpoarbe vtiizedmintatipdrespéate SNR

interval s i N f interference .neasurenent.. The
(1 ter g oibe' (RAgHE AP LORNRLY Pliicdf dokERE FRCSATEERY o Ay Sheinddre an
infinite i dppittséand dsplssdin ddRperfding BIS. Patens ARBliLBE NG, MPES7A63f hicBlis known

in the art. The teLm "interference” may thus refer to filtered or
unfi | t er ed "IRER9F3YE PEAEETENFE 1HES @EERY ption herein. [0039] Each sector may

br oadcast TLG(B_S] REesbRIERE %Mﬁ%ﬁgﬁgg@ﬁfgg&%uﬁeus%& Efcrhn:ée@ﬁ)lrsmia? kD ﬁ;@en ners.

sectors. e interference neasure e broadcast 1 n various

I n one enmbodérfeence pover @vimalge ahdibe teerverage ipoiterenéopowdreoveragtipledime
interfer en?net‘grvglg to improve the quality of the interference measurement. The filtering may be
achieved with a finite impulse response (FIR) filter, an infinite implilses response (IIR)
filter, or some other types of filter known in the art. The term “interference” may thus
refer to filtered or unfiltered interference in the description herein.

[0039] Each sector may broadcast its interference measurements for use by terminals in
other sectors. The interference measurements may be broadcast in various manners. In
one embodiment, the average interference power (or the “measured” interference) is
quantized to a predetermined number of bits, which are then sent via a broadcast
channel. In another embodiment, the measured interference is broadcast using a single
bit that indicates whether the measured interference is greater than or below a nominal
interference threshold. In yet another embodiment, the measured interference is
broadcast using two bits. One bit indicates the measured interference relative to the
nominal interference threshold. The other bit may be used as a distress/ panic bit that

indicates whether the measured interference exceeds a high interference threshold. The

interference measurements may also be sent in other manners.



guanti zed to a predeterm ned nunber of bits, which are then sent via a
broadcast channel. In another enbodi nent, the neasured interference is

br oadcastwonesasssi ngl e bit that indicates whether thePOEASR06W09549
interference is greater than or below a ponmnal interference threshold. In
yet anot her enbodi nent, the neasured interference is broadcast using two
bits. One bigbhgansH Hh L r td : 1 .hal
nt or f o enot P ek AR e TOROVAE ko BLERES AELSdnyide B ORI
t hat i ndi cdnesfermet (@$]) bitctorprawide adeifertrref infematorx Eeddsectorhayhset its OST

interference. thr | d. integrference neasurenents _nmay also be sent in
ot her mannefdiq (@3% Ifér}-@foi‘ﬁﬁfi @ t ¥ Liche (Bof Lawi ngldedchicps (B lagsurnidd t he

use of a single other-sector interference (OSI) bit to provide interference

i nformati on ﬁach{,,zgqt O 4+ R whde s e%hﬁﬁal(i%%%en%? thRblapysi 0" i f

., " < | target™” "> 1"gel ; and if I nmeas, m(n tar get’” ¥N">wher e

tar et is the oabub@linttAéRndL800¢ it 8688 hebd bduntl tﬂlféshcﬁdtiﬁgicﬁ?r%shﬁ ﬁg er
interference, and N is sone upper bound threshold indicating am upp Ir) bound

t hreshol d ioand drpsheldindisaidesel axeeisivedntedferness. [ 0041] Al ternatively, each

sector ma i red, i nterference-.over-thernal On, which is a
rati o of h@%@t%ﬁ%@r f’eerag}rl]cséjcg)(gvﬁl?y o‘%’g ]F\Pe&neﬁ\}urfﬁselmge&%f#é‘toéferfﬁgn?aer nal
noi se power(IOThewlich & airali€of ehe el PeMRIentBhoRer GBEREE By ake G856 id0RM

above. The thermal  noi se power rrag.be estimated by turning off the
transmitt erPSPL MOBE RIVRG: t hiee Afak interferenge pawresi maay bepcesppitied 28 dspasiheti ng
poi nt may hg,sel &k ; t r - Igal her
per ating RoCRe AT el ndipe pbivee S £ R AR AR FIng et BeAEhremmibr

aver age) f oneastiengitieanoideant tied =ceivenmeA apecific vperytitg phinopry deisalgcteaifot theay
not be desirable since the ]Zﬁtem can becone interference limted, which is

a situati oryybRr fldydeAbieli NGl Casex i NAH; AR @p&raﬁﬁ%ﬁgiﬁl@%ﬁéwg@ﬁe febARlfossk0 an

increase in received SNR Furthernore, a very hi operati ng pol nt
i ncreases thigher jtraamiiopivess (e swersetn frathi | datay champelsny Hosswer, eagéryskighor
may set it . I follows: .. 0. if |OImeaS <|Oltarget .. 1. if
1OT ) > | o:Qf’tPg%Bg Botif nfh3. "Q%F%CTIE?P%%%{ECCM)SYSII?Wér%g‘?mQ“}{F,er Amitedhs m
i s the nmeasutieltl id @ithatons @BE@by Mni iMcicbs®in HhRMApoReRB8eNhbiSiraRE: WWRS'
bound threshol d indicative of excessive
increase in received SNR. Furthermore, a very high operating point increases the
likelihood of system instability. In any case, each sector may set its OSI value as

follows: ‘0’ if IOT,,, ,(1)<IOT,., ; ‘1" if 10T, ()>I0T, ; and ‘2’

if 10T (n)210T, ., + N, where 10T s m () is the measured IOT for sector m in

time interval n and N is some upper bound threshold indicative of excessive
interference.

[0042] For both cases, the OSI value may be used for power control as described below.
It should be noted that the OSI value, may have any desired size and have more, or less,
than three states.

[0043] Each terminal can estimate the channel gain (or propagation path gain) for each
sector that may receive a reverse link transmission from the terminal. The channel gain
for each sector may be estimated by processing a pilot received from the sector via the
forward link, estimating the received pilot strength/power, and filtering pilot strength
estimates over time (e.g., with a filter having a time constant of several hundred milli-
seconds) to remove the effects of fast fading and so on. If all sectors transmit their

pilots at the same power level, then the received pilot strength for each sector is



interference. [0042] For both cases, the OSI value nmay be used for power
control as described below. It should be noted that the OSI val ue, nay have
any desi rwod 0zm9and have nore, or |ess, than three stares/Usp@eAdis4Each
term nal can estimate the channel gain (Qr propagation path gain) for each
sector that may receive a reverse link tfansm ssion fromthe termnal. The

channel gaijfaitRveedCie Sh&RI gﬂﬁxbewee%%%ﬁg%l&tﬁg aQ% o REGR. n’@%@te@}rﬁn%ﬁ ma

received fromthe sector via the forwar mat 1 ng the receive

pi l ot strenghh !%ﬁ‘c{‘fﬁ{ei ﬁ%ﬂﬁ’aﬂd J,gcggri ] a@% §yStrengt h estinmates over tine
i ,

(e.g., with a ter Having a tine cons ant of several hundred milli
seconds) t ﬁDGe:_ i) et fdct 3, 06)1f ast fading and so on._lf,all sectors
transmt t ‘e’f’% pi | otlts]I ;?fltﬁe shéllma)]pomer | evel, then the ]r:‘%g;e}i ved pil ot
strength for each sectof)isi@yi cative of the channel gain between that
sector and Whtee t etimat—_THe terni nal may form a channel Egébn ratio vector,
as fol lows: [0044] §«FD(Ey") "a' 1 Eq (3) where ,(,0J J - B (4) gs (n)
is the channel gain between the termnal and the serving sector; gni (ft)

i s the changgh) gathe chemekbgain béteete the taahinarnadnies ghviag sseator i ; ps (ft) is
the relative power of a signal, e.g. pilot, originating fromthe serving
sector and ggraxiinthei chgniz gaindetveremithateymprl ard teighter sattatii ve power of a
signal, e.g. pilot, originating fromthe nei ghbor sector i and term nating
at the ternpyla) jis dredrefativa)poivsr ohe sigrmhneg. mjhtnonigihatmgf omnhe gltving seairor
?'. [0045] Since distance is inversely related to channel gain, the channel
gain ratio 8s Spfhieuinatipgahie tegninal; r el ati ve di stance” that is indicative

serving sechor’ | MBSEAR S a3 ap I Gt e b Gt Bt daior,
, decreases as tt%ih%%@é#ﬂ%e&g%ﬁﬁl.aﬁ)a\ﬂrd the sector edge and increases as

the term nal noves c e derving sector. The channel gain ratio

vector, -, m@y ibthewhethel gsinpatiefor aoighbed seadr fescri bed bel ow. [ 0046]
Al t hough the data channels for each sector are multiplexed such that they

are ort hOg(W@iS] PN ﬂisﬁa%gée I'ff lrl%Ye)?QJf? nr'gﬁ?e% lon CR.'%;ntnP: i Oﬂ? Lt- é%c rr%%efl rsga)slrlf | rtgHér g(r)n

inter-carrier rnterferenc er-synbo
on. This | ogsnpfg on) fr}log%nal.i t

ay be VleweX:I as a “relative distance” that is indicative of the distance to

a neighbor sector i relative to the distance to the serving sector. In general, the channel

gain ratio for a neighbor sector, () , decreases as the terminal moves toward the

sector edge and increases as the terminal moves closer to the serving sector. The

channel gain ratio vector, G , may be used for power control as described below.

[0046] Although the data channels for each sector are multiplexed such that they are
orthogonal to one another, some loss in orthogonality may result from inter-carrier
interference (ICI), inter-symbol interference (ISI), and so on. This loss of orthogonality
causes intra-sector interference. To mitigate intra-sector interference, the transmit
power of each terminal may be controlled such that the amount of intra-sector
interference that this terminal may cause to other terminals in the same sector is
maintained within an acceptable level. This may be achieved, for example, by requiring
the received SNR for the data channel for each terminal to be within a predetermined
SNR range, as follows:

min ?

Eq (5)
[0048] where SNR ., is the minimum received SNR allowable for a data channel; and

[0049] SNR 1 is the maximum received SNR allowable for a data channel.



causes intra-sector interference. To mtigate intra-sector interference,
the transmt power of each termnal may be controlled such that the anount
of 1 ntra-weavavowsicerference that this term nal may cauPeTUS2@kb0e9549
termnals in the same sector is mai ntal ﬁ wi thin an acceptable level. This
may be achi eved, for exanple, by requiring the received SNR for the data

channel for SR t

channel T OlgeaAykeia, k808 IRl R, P SURtERIRCL ARG 180
is the ni nlnmhee@etwedgsmnaadhmmatd Enﬁmmrralaﬂ/al af pbdomeinge.aWith@A49th a
OSNENJR n x IS t e max ived SNR al |l owabl e for_a data channel . [ 0050]
The i ni mufCPETARG &y ﬂﬁ%@ﬂ%ﬁ?igee}rh@? sepfor tedesitaay be for gc'ianPlgﬁni“h@éém

| ocat ed neakubhelySRW PoweORQel, Gl MY 64 BorlBipBUMiLAYBAntmdS 1P PlfgaCe.

W thout such a constraint, term nals’located near the sector edge may be
forced to tseetaswitarfegencan extrerrel y |l ow power |evel, since they often

contribute fi sec (0] erference 005 t he
recei ved SI{I@gSSJIT]g?l[ i evegﬁgﬁgﬁo f‘%dgf][ %{Me fr8¥ ﬂll?lt“u nals e £8 Jdnt&ﬁ’eto be
GSNR SNGR | .thin the[M%e N 1% , then the amount_ of |ntra sect or

i nt er f er enc¥t ’é d4"8y each’ term naithﬁ‘h@etaén%lm pktgfseelpt WEgbrencecpusely be
assuned to t I e i Rs to
be within tbﬁfes%gN%h?gtﬁggué? ﬁgérjﬁeﬁgacﬁ éstl bn%ﬁy dlé}mb% dgguslhé}?rtlg '%ge%\{@gf 1iﬁgr ence
in recei vedcerpiahle bwéctBjallnd@mgihbyed@eted&‘ﬂlam laacwmlnmsthilssm range sthé@sanm ng
that simlar amounts of er - sgﬁk interference are observed on the

sub- car ri ersll batas GZIhJ.Ch&S'[ mhi dBhBffeRAtd Bl re@ditedifiveer @ PEstiRBHensiio P
random y s%ﬁt hat t control and data channels fromdifferent sectors nay
col i de wit Pty ySubgauiesy | (asNmIpg gt i HPREY e SMOHBIST GBUEIPIEEStOsT t he

systemin t1ﬁl@rf9ﬁeﬁ§@51‘é%b9@rvé@bn AsubRarriddd wiih [LHEE Ifg), 1}Qladﬁ) gm%? 84,1 ound

to provi de good perfornmance in nbst operating scenar ranges
may al so behuwets. hqp(l@t'@qmllyfsottha the aorgrul ang duwerchimreld fremdiiffarentweoned masg
determ ned a n e hen the received SNR for the data
channel ma)‘; ﬁ]éis ﬁﬂ? | ﬁlsw(aflm raarpégglaproves t%e robustness ofo the system 1n

the presence of ICI and ISI. An SNR range of 10 dB has been found to provide good

performance in most operating scenarios. Other SNR ranges may also be used.
[0052] If the transmit power for the data channel is determined as shown in equation
(1), then the received SNR for the data channel may be maintained within the range of

[SNR s, SNR 1, ] by constraining the transmit power delta, AP(n)’ to be within a
corresponding range, as follows:

[0053] AP(IZ)E [APmm, APmax] : Eq (6)

[0054] where AP, is the minimum transmit power delta allowable for a data channel,

and

[0055] P is the maximum transmit power delta allowable for a data channel.

[0056] In particular, APy = SNR = SNR and APy =SNR 1, —SNR“"S"‘. In

another embodiment, the transmit power P () may be constrained to be within a
range that is determined, for example, based on the received signal power for the data
channel. This e}nbodiment may be used, for example, if interference power is
statistically diffefent among the sub-carriers.

[0057] The transmit power for the data channel for each terminal may then be adjusted

based on the following parameters:



LSNR 1111n , SNR1113x J constraining the transmt power delta, to be wthin
a correspondi ng range, as follows: [0053] DP" > [DP'" DP] , Eq (6)

[ 0054] whwoeoddpsict he m ni rumtransmt power delta all eeahiseoosonssas dat a
channel, and [0055] DP " is the maxi rrumlgr ansmt power delta all owable for
a data channel. [0056] In particular, ="SNR SNR target &nd AP1113x =

SNR1113x - [M]%‘é@!ﬁrvaﬁ%g&d@&tbryéagi?%éc[(gnsmt power n ) mav constrained

to be within a'range that 1s determ ne or exanple, based on the received

2y 3nal PO R0 T Ra Balf A Flcror! B S RIRR AR iR Lood. o

exanple, if erence“power 1s statistrca ent anong the

sub- carri er8060] b57] rafige tofanswtived OVBNRS orallbtv@bldat forch@snedatd orchemeds,

t erm nal mag t hen be adj usted based on the followi ng paraneters:[0058] The
dRdca x

osl val ue H a6 eg@0AlOhtly ROFRceTHE ABRANE! triifinflt %%f défihe, OF
-, conputed by the termnal; "'[0060]" The range of received SNRs all owabl e

for the dat[éPghathP],gJ]san@_ SNR min > SNR max i or equivalently the range of
allowabl e transnit poéwer deltas, p [0061] The maxi mnum power |evel, 1 ,

al | owed for, erm nal , which ypset b e stem or the power

e 111 er el ToE R S T GheaT el A B i} aBER b e

I nt er - sect @ystértoR EeSfANG AnfpisLHith th&®mhefall nal . Parameter 3) relates to
the intra-sector interference caused by the termnal. [0063] In general, a

term nal | 002 Faramenterst b anded)grease tgelbe ointartsgetor dplerferenpg glaused by the

terminal. Parameter 3) relates to the intra-sector interference caused by the terminal.
[0063] 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

closer to SNRuin Conversely, a terminal located close to its serving sector may

transmit with a higher transmit power delta so that its received SNR is closer to

SNRmﬂX. A gradation of received SNRs may be observed for the terminals in the

system based on their proximity to the serving sectors. A scheduler at each sector can
take advantage of the distribution of received SNRs to achieve high throughput while
ensuring fairness for the terminals.

[0064] The transmit power for the data channel may be adjusted in various manners
based on the four parameters noted above. The power control mechanism does not need
to maintain equal SNR for all terminals, especially in an orthogonal system like an
OFDMA system, where terminals closer to a sector may transmit at higher power levels
without causing much problem to other terminals. For clarity, a specific embodiment
for adjusting transmit power is described below. For this embodiment, each terminal
monitors the OSI values broadcast by neighbor sectors and then combines the OSI
values from multiple neighbor sectors to determine whether to increase, decrease, or
maintain its reverse link transmit power.

[0065] An algorithm which adjusts the terminal transmit power based on OSI values
from M neighbor sectors should be provided such that the OSIB of a neighbor sector
that has a lower channel gain should have more effect on the power adjustment
compared to the OSIB of a neighbor sector which has a higher channel gain. Further, if
there is only one neighbor sector, the algorithm should be equivalent to using only the

OSIB of that sector. Additionally, if there are two neighbor sectors which have



interference may transmt with a lower transmt power delta so that its
received SNRis closer to SNNINJR mn . Conversely, a termnal |ocated close
to its sewoizng/®esbor may transmt with a higher transnmPCTS26/006He a SO
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| i ke an OFDVA system where termnals closer to a Sector nay transmt at

hi gher powérterfefgates wi t hout causing much problemto other ternminals. For

clarity, a i-fiC i r. adjusti.n ransm.t _power. .i s descri bed
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provi ded such that the ghbor “sect or as a lower channel
gai n shoul evehavenbioed Ah erabplary, ntechqudwdepietdd irlsFIGerk. conpared to the OSIB

of a neigh o] ich ha i gher channel gain. Further, if_there is
only one ni@%%ﬁés%éﬁg‘ﬁ aﬂﬂféﬁ%cfﬁgﬁ‘%Pﬁ}ﬂgs%ﬁ%t B‘g’“’é | %P@H{ngtlateﬁ@r%e only
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However, other approaches and techniques may be utilized.
[0068] If the number is two or more, a channel gain ratio is determined for each sector
to be utilized for the power adjustment, block 225. These may be for all of the sectors
from which the terminal can receive signals, e.g. pilots, or a subset of these sectors. The

determination may be based upon the following:

RxPowery, TransmitPower,
i X 13
TransmitPowery, RxPower,

ChanDiff, = Eq. (7)

[0069] where RxPowergy,ss is the power of pilots received at the terminal for the reverse
link serving sector;

[0070] TransmitPowergyss is the power of pilots transmitted from the reverse link
serving sector, which is a system parameter;

[0071] RxPower; is the power of pilots received at the terminal for the ith sector; and
[0072] TransmitPower; is the power of pilots transmitted from the ith sector; sector,
which is a system parameter.

[0073] It should be noted that the power of the pilots transmitted, may be provided in a

message header or may be constant throughout the system. For example, if the pilots



dependent on (1) the current transmt power |level (or the current transmt
power delta) of the termnal and (2) the channel gain ratio for the sectors
f rom whi cwoth@/@&46val ues were conbi ned. An exenpl ary, metrhusdodc®osepi ct ed
in FIG 3. [0067] FIG 3 shows a nethod 1§L adjusting transmt power by
conbining interference indications fromiultiple sectors. Initially, a
determ nati 4 r [Wolla¥ cl.e
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the nunber is two or nore, a channel gain ratio is determ ned for each
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[0069] where RxPowetnf's is the powdr of pilots receie@Sdt=8he terninal for

the rever sgod73)kviees Vi UBDERGORTHreddRA@n Trag@s "DbRADRERlenPhrekoltiign PoRer of
pilots transmtted fromthe reverse |link serving sector, which Is a system

par anet er ; ProgterpirRdrysen parampierpviich may peifired arevay bedipdated idoring any nal
for the z' E Q. . [0 sm tPoweri, i s the power.of pilots
transm ttegg? ronﬁ%ﬁgnz&gﬁ?[]'seéglg?g{‘bggsc or ,b‘\ﬂﬁyc ec?eéergm% smgﬁl%%?amt er.

[0073] It should be noted that the power of the pilots transmtted, nay be
provi ded in a nmessag®INeHdein, BD G acohRDEMGdibMaughout. t he system For
exanple, if tHe il ot sakeg &%M&'—%?Hk%&';ﬁmnt hen tn@nﬂoﬁﬂf@my be the

maxi mum power al |l owabl e at the sector for sone nunber of synbol periods.

[ 0074] The term nal o -ne hreshol d.faor each OSI val ue
recei ved, block 280= M&@;zﬁ "n_b’ ; r*_%)’gggfww,@i, (Y@ ue may be
determ ned as follows: Threk#tdPifMax=Qhapdiff )

[0076] where RDCHGainMax is the maximum gain, RDCHGainMin is the minimum

gain, ChanDiffMax is the maximum channel gain, and ChanDiffMin is the minimum
channel gain. These are predetermined system parameters which may be fixed or may
be updated during any communication session.

[0077] The terminal may then determine whether each threshold indicates that the
power should be increase, decreased, or maintained for that OSI value, block 235. This
determination may be made as follows:

UpDecisionValue  if x, < DecisionThreshold, and  OSI, =0
Decision; = y— DownDecisionValue if x, < DecisionThreshold, and OSI, =1or2
0 otherwise
Eq. (11)
[0078] where 0 < x; <1, UpDecisionValue, and DownDecisionValue are predetermined

system parameters which may be fixed or may be updated during any communication
session.

[0079] The terminal then combines the channel gains and indications of power
adjustments, based upon some weighting, to generate a weighted decision, block 240.

The weighted decision may be determined as shown below:



[ 0075] where UpDeci si onThreshol dM n and DownDeci si onThreshol dM n are _
predeterm ned system paranmeters which may be fixed or may be updated during
any commmwocatdps4sessi on. The variables a and bj may becuaisesomionsds as

foll ows: m n{RDCHG ai n, RDCHGai nMct x}-RDCHG ainMn , a, =, and E q. (/n9)

RDCHGai nMax- RDCHG ai nM n rm {ChanDi ff,, tanDiffl\dax}- ClianDiffMn b, =
, Eq. (10) ChanD ffMax - Chankidbhbdsn [0076] where RDCHGai nMax is the

maxi num gai n, RDCHGai nM n is theZm ni i DecigibanDi ff Max is the maxi mum

channel gain, and ChanDi fM.n_i 5t he GianDaffim channelE gghp. These are _
predet erm ned system par aneters %Py f-"Smay be fixed of ey be updat ed during
any communi cation session. [0077] T. i may then determ ne whet her

h th that th ‘o’we Rould be i ncrease, decreased, or
rergicnt ai ngqﬁég"]t‘&gﬁe@?s éﬂa‘ theyg ekelxréglsfogﬁa@ @@?@%@WO@H%W Siee thede as
foll ows:  Ufaaties bp Yatkits tbf which 0SEHISds 1& esn ek 381 OBking Uidlized, and

Ee eeEiged! § iz

DownDeci sioValue 1f x . DecisionTlires 1=1or erw se Eq.
(1D [0078]Dwrmr6150thecn)dlcatdd pdsﬂ@edjlsumn\‘/aﬁdmch semaifabwnDeci si onVal ue are

det t whi ch be fixed or be updat.ed_during
By communitigi o EuBPBRT S GhPiarion ey dhen prabsetHa s Bees < Hoch athel
gai ns and |Vﬁiid£1§,tdx@ﬂlg)12@§/ aﬁﬁ%&he@cﬂréla Zﬁlﬁeaﬁnd BRsGI-A'RAA r&?@& t&‘@ﬁ%ﬁh}wﬁd to

generate a wei ghted decision, bloc 40. The wei ght ed deci si on
det er ni ned 4&s Ig%‘@mrbéh@v@mamlmdﬂ@@n@ummaybe DEbzegh. on D = ChanP| fft -

CSl Moni t or anDi ff; neI ai n

for each tiﬁ 68%r12[ﬁ Cjegglnl\}?)tn?rt %S e‘é tac%}tﬁoélafﬁu _C %g}ayol}e létﬁl:ztegetg CE%

val ues haveobeendjusa@ht €For exbmpleta b@nighl waly!fintaHe sést with the highest channel
gain and determine to the OSI value to utilize based upon whether strongest pilot

transmissions and OSI value were received from that sector. For example, a terminal

may make this determination as follows:

(0SI12SequenceNum+1, if PilotPNCurrent = PilotPNStrongest and
OSI2SequenceNum < OSI2SequenceNumMax —1 and
OSIStrongest =2

OSI2SequenceMax , if PilotPNCurrent = PilotPNStrongest and
OSI2SequenceNum = OSI2SequencNumMax —1 and
OSIStrongest =2

2 , if PilotPNCurrent # PilotPNStrongest and
OSI2SequenceNum = OSI2SequencNumMax —1 and
OSIStrongest =2

OSI2SequenceNum =<

g , otherwise
Eq. (13)
PilotPNC t, if OSISt t=2
PilotPNStrongest = o wrren ) ronges Eq. (14)
-1 , otherwise

[0083] where OSI2SequenceNumMax is a predetermined value, PilotPNCurrent is the
current sector with the current largest channel gain, PilotPNStrongest is the prior sector
with the largest channel gain, and OSI2SequenceNum is the number of consecutive

times the current sector has sent the largest OSI value for the terminal.
[0084] The access terminal may then increase its 2P() by a predetermined gain value

if Dy, is greater than or equal to a threshold, decrease its AP(n) by a predetermined

gain, which may be the same or different than the gain used for increasing, or decrease



Decision; is the indicated power adjustnent for each termnal. [0081] This
conbi ned determ nation may then be used to adjust the power, block 250.
Various, weenm/@ssacapproaches, are depicted and di scussedTmistévsnespect to
Figs. 4A and 4B. However, other appr oacg s and techni ques may be utilized.
[0082] In certain other aspects, additi functions may be utilized to

determ ne the dj ust nent. For exanpl e a termnal may find the sector
with the hllﬁhélg?MEWa&??é?asaé?lﬁ I HPkird ey tiemambst phimessthe,carigat sestoghps thee

based upon M:%@éth:%ﬁmﬁatl Cg?{ggﬁslb TRl thEuF 3P§(§;ﬂa? % Qgécq%ﬂqmg%olﬁallﬂltfﬁneﬂﬁéﬁ the

received fromthat se For exa er m na

determ nati ‘bﬂ(nasls 591\2%1%]%% @Qﬁ%ﬂ&w&}a%ﬁlmﬁﬁl Bl rﬁgﬁgﬁéﬁﬁr%ﬁgmﬂch are

=Pi | ot PNSt rongest ncelflum < uence _
sl st rongeairedezerm‘ﬁhddﬁmqmﬂcml\/ax , if Pilot PNCur rent =Pil ot PNStrongest and
OSHSequenc umvax- | and OSI eNum =< OSl St rongest =2

0S|I 2S
B | GDURRE T SEHEm SPGBy PRLT S7R SO0 <R EY GBS G AKIFRRITIStE mamms

OS' 2 SequencNgridaiitae dnddkSt 60 @&ﬁétotﬁ% thanndt NHW c&?erﬁ?mst clﬁéiju tment, the
[PilotPNCurrent, if OSIStrongest =2 Pil ot PNSt rongest =\ fnt

ot her wi se [t@(flsl@]t norveer és @flsisd i e pre Nefirddxmamnea bpseeloet Eherpemimbntxghnamcters

pi 1 ot Pt 1 bbb CEibnE i Honlinb pevie bRk naRRaN G e

0S| 2Sequencstad] with ke ?@Bﬂﬁhtyﬂfeu@d&ﬁﬁﬁﬁéd@y thePRftidcRepArbERR BR&IpMryhas
sent the Iar%est oSl e for the termnal. [0084] The access term naI may

then incred$ rlFlifgStk?yanQ DspRabdistie aliveiancghsaherpgs ae descrivgdibslayr.eat er t han or
equal to arhogelsie da H665eFRSy bladrdm BY a Brdtl ?sd%()efomaaﬁgtmg transmit power in

a probabilistic manner. Process 300 may be performed by each terminal and for each
time interval in which an OSI value is transmitted from at least one neighbor sector.
Initially, the terminal determines the combined OSI value o (block 312). The terminal
then determines whether the OSI value is ‘1” or ‘0°, or a ‘2’, (block 314). In the case
where it is “2’, the power would be decreased according to a maximum value.

[0087] If the OSI value is ‘1°, indicating a higher than nominal interference level, then

the terminal determines a probability for decreasing the transmit power, Pry, (7) (block

Pr, (n)

322). may be computed based on the current transmit power delta, AP(n) , and

the channel gain ratio for the strongest neighbor sector, Tosis (1) , or a combined channel
gain value as described below. The terminal then randomly selects a value x between
0.0 and 1.0 (block 324). In particular, X is a random variable uniformly distributed
between 0.0 and 1.0. If the randomly selected value x is less than or equal to the

Pr, (1)

probability , as determined in block 326, then the terminal decreases its transmit

power delta by a APy, down step (block 328), as follows:

[0088] AP(n+1)=AP(n) - AP, . Eq (15)

[0089] Otherwise, if x is greater than Pry, () , then the terminal maintains the transmit
power delta at the current level (block 330). From blocks 328 and 330, the process
proceeds to block 342.

[0090] If the OSI value is ‘0’ in block 314, indicating a lower than nominal interference

level, then the terminal determines a probability for increasing the transmit power,



gain, which may be the sane or different than the gain used for increasing,
or decreaseits by decrease gain nultiplied by the nunber of tines the
current swotose/tesict he | argest channel gain, if Dwis | @ess/usbaaoosssequal to
a second threshold. Furthernore, the DF( -s genera iiy limted to being
bet ween a m ni nrum and naxi num gai n, whi are predeterm ned paraneters.
[0085] In CP{t(ﬁLn aspects, t?g transmt . power may be adjusted in a

det er mi ni st1 & ‘nmanmes ,basiidpm)é ’f)l asd i'et Y naealso descsiba@ belole (blok3a2). THer

det erm ni st i c .adj yust nen t he transmt wer is adju d.in_a_pre-defined
manner basetmﬂgltﬁ‘ nﬁ@‘?(ﬁn}}gn“‘t@leﬁéﬁr éﬁa@r g%eﬁﬁ?e"pp@b&lﬁf ﬁi%sfql‘&Ckaa?{}stﬂfeme, t he
transmt power has a certain probability of being ad'.uslbreq with the
probabi | i t yagdanply seleeted ivRlve & ipjess Hanme egial dothepebabilityr s ™ @,emdemrlyﬁned
determ ni stic and probabilistic adjustnent schenes are descrihed bel ow.
[0086] FI Gindtockdnes tieenf thovehiag iatteades dtsPHARESSpAAE delth E04IST PNGp kfepnSM t
power in an(g{obabi lisfic manner. Process 300 nay be perfornmed by each

term nal ar@loc8P3®aahiollofs: i nterval in which an 0S| value is transnitted
fromat |east ongpneighb tor. Initially, the termnal determ nes the
conbi ned O4P0HI %%&o+%blglf:%§§%.. The term nal then det eEqiltes whet her the
CSl value is '"1'" or O, or a'éé'@, (block 314). In the case where it is '2',

the power Vo9l e deskeasesd 20eondi Abntg,a HERXHEWD M¥aht @amb QQRHIe Mrukhe
OSl value is "1', indicating a higher than nomnal interference |level, then

the t i det ] Lty f } Prhén)t i ,
n e broek e 5B, PORBTRI Ly B GRERTER The R AT RNE Y
power del t ahe spnhirfahenaiitaingehe gahdinit pbiver Helka hihthe Sanengedt(black B30Nr Fe@sat or ,

r nor a cqnbin channel gain value as described below The term nal then
random y sgﬁl%‘?‘ég‘%a@g@% the proesie BFPceeds tadérck ¥2( bl ock 324). In particul ar,
X IS a ran riable uniformy djstributed between 0.0 a .4y I f the
random y siﬁ@éﬁjﬂ Rlakydt% the teaRigak Hapts dhe deppamity PPW%edeé"rao%b(?ll_l—iql) ytada 1 |
as determ ned in bl ock 326, th@{(p.th teym nal decreases its transmt power
del ta by a vDitdn teroakowabde rigeock "828) ™+ as Thel teomisal {He088MpDRE, the trahymit
DP(n) - DPdn E g (15) [0089] O herw se, if1 X is greater than fdn n , then
t he term nglowenifot aban ekt einter anenval, i b,eb‘aﬁdabn tthe teamsmanpow&v aéltd, bl ock
330). From bl ocks 328 and 330, the process proceeds to block 342. [0090] If
t h? OfS| val 4D @nd itRe bbferdscd bbwet Mliegabintttd) | pypehe tRRD RRMMGal, as
i nterference

shown in equation (1) (block 344). The terminal then limits the transmit power

Poen (2 +1) to be within the maximum power level (block 346), as follows:

P,(m+1), if P,(n+1)<P_

X ?

Pdch (72 +1) :'{

otherwise .

max °

[0094] Eq (17)

[0095] The terminal uses the transmit power Pan (1 +1) for the next time interval.

Pr,,(n)

[0096] The probabilities Pry, (n) and may be a function of the transmit power

delta, AP(n) » and the channel gain ratio for the strongest neighbor sector, Tosi (12) ,Or a

Prdn (n) Prup (n) .

combined channel gain value. Various functions may be used for and
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.

[0097] In an embodiment, the probabilities Pry, () and Pr“P (n) may be defined as

follows:



| evel, then the term nal determnes a probability for increasing the
transmt power,Pr"p n e.g., based on DP and r a> , as also described bel ow
(bl ock 332P.2006m9346r mi nal then randomy sel ects a val uepPxThmstesmmsd 0 and
1.0 (block 334). If the randomy sel ecteic;} value x is less than or equal to
the probability up , as determ ned DP in block 336, then the term nal

ol | ove: [ o0gsi AR s P Py dﬁ'ﬁ aPF%@E B fio0g2) (1os st op i zes
for up and dn bot h be 3 2’% ane suitable value (e.g., 0.25 dB,
0.5 dB, 1. Qo@s) ”%tsn@ﬁ) fdntnfn 130 Phat @) than Pr'p( ipqbisegk 336, then

the term naI mai ntains the transmt power delta at the same |evel (bl ock
330). From bl ocks 330 and 338, thmmﬁr&ﬁ(n)ss&%peﬁ@% to bl ock 342. [0093] In

bl ock 342, the termnal Ii (él)t"hetr migpower delta, DP ( + 1) to be
wi thin t he [8010)abPéeteange GD P1 11 facl J°. The -t er mi nal Ed@Bc)conput es
the transmt power for th a xt(jme 'Dtrerval, Pch 2 + 1 , based on the

oy X inf er ence power level, ref , for the

transmt power del P, B) &%
next tine ijppryryal , as shown i i€yt i on (1) (block 344). Theg €5 i nal then
limits the transmt power Pdch (vn+ ) to bé within the maxi mim pover |evel

(bl ock 346)g0fiR foIPW@&us) 1s[aq9?b 11?’[%@917‘[13&(991%%}%!% o&e eg?foouses the

transmt povver dch e next time I nt rva 96] The

probabi liti d Prand) may be unc i on o ansmt. po r delt D

and the ch&ﬁM gai nga’l;(atllﬁ ROty SF @s{he g?b‘l?ﬁ)@?ms’@g?c}cfb s%“[?nﬁe“ or a

conbi ned ch@@ﬁgbr@@toa val ue. Various functions may be used for dn ' and up
Each function may have a different inpact on various power control

char act er | ig%@aesudﬁm@smﬁ) rhe Sonvier “nga%%ﬁl con%tgﬁtgfs[eg ® tP %) ﬁ’eeve

adj ust nent 2) the’ disttibution of ransm
term nal s itie ddsered pstversonfrOD&héfackdtisdts;enbodi ment, the probabilities 1 and 1
p may be defined as follows:[0098] P rup = max (P ruP, ' - Pr -tl-Pr*"Qz)])

and [00105] Tpmin ig 3 minimum probability for upward adjustment of transmit power;

and

[00106] Pl min is a minimum probability for downward adjustment of transmit

power.

[00107] For the embodiment shown by equation set (18), Pry, () and Pr, (1) are

joint probabilities determined by the transmit power level and the channel gain ratio.

. P i & Pr
The minimum probabilities = ™ and an,min improve steady-state characteristics and

promote some movement for points in the extremes (e.g., very high or very low channel

Pr, (n) and Pr,, (n)

gain values). The probabilities derived as shown in equation set

(15) conform to the general transmit power adjustment rules discussed above, e.g.

paragraph [0070]. The probabilities Pry, (1) and Pr,, (n)

may also be derived with
some other functions, and this is within the scope of the invention.

[00108] FIG. 4B 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 value is transmitted. The terminal processes the
combined OSI value (block 412) and determines whether the OSI value is ‘1’ or ‘0°, or

‘2°, (block 414). If the OSI value is ‘1°, then the terminal determines the amount of

decrease in transmit power, APy (n+1) , for the next time interval (block 422). The



[0099] an Cn) = ( d - h, . (. ) - r n)) Egq (18b) [00100] where , Eq(1l 8c)
[00102] P( ) is a probability related to the transmt power |evel; [00103]
gain i s avprodmapi4sty related to the channel gain rati oPCorustéve/osisaongest
nei ghbor sector; [00104] AP1 , LP nmax gg( rin are normalizing constants
sel ected to achieve the desired power control characteristics; Pr [00105]
up mn is gaghilk HWnRHPaRE hialbel RlicHRYRS ot $h&Birer® frah b2 ROHET
and Pr [00%06]61%@65 a ér%pni rrur??preoba%{l‘} |ty98fsg§lb§§§mwar% ardzjhustﬁfjé\r\lx{ero?wf’ |
transmt poAwR() 7 e_enbogi @@nt .shown. by .equation set (18). Prdn
" and 1 are joih%&gﬁgﬁgggﬁ?ta%%“%@?erninedTﬁyg?W¥w¥Pgﬂé%?F8%§®§Ft&@@%ﬁ and
the channel gain ra ioAPE(rmPI) he.m ni mum pr obabi | it P nn and dn' mn

i nprove st é’&gﬁ?f EF%& éychéir acter {Lé‘?‘ikcr%i]‘ﬁncp%@w’éf %T‘égfrﬂg]é‘ﬁéﬁt 0% dhenpbent s
in the extrenes (e.g., very high or very | ow channel %apr( \é@ll)ues). The

pr obabi | i t itesmninal gietermined éhhed yruoum T diyease im trepnait powers et i )~ corfte nexto t he
general transmt power adjust menhgrul es di s% ssed above, e.g. paragraph
[0070] . Thein dduedvial, i d.g.ebaserd ot (Malao be er(bloek 482).h ThdrBerddihgr then
functions, and this is within the scope of the invention. [00108] FIG 4B
shows a fl oy disaguRMAfndr PrRGSRHa4R0 Fal” ad) Bl 93k] AT} bIRRKSD4 oq

determ ni stic manner. Process 400 y al so be per each term nal

and for eaqhy! thB%erdpifNivals th@tr%%ﬁé?pg\g?r%ht?\éfﬂoﬂé n.zét 2t§n[1§fri:1§fggﬁlt adr(n Fip

term nal processes the conbine et er mi nes

whet her th val uen | or ' 0% [ABr., &P 1(block A14). .1 f the OS] value is
T then ¢ gg TeritbeRig el feedt e s oun Gl i triner BroRls “Hever
D dn(" + 1lifngitsrtht henp@itpdwe®or thafexatinfebih@gkal 48 k. willig \té haRlBuEPyvest ep

ize may be d rm ned based on the current transmt power delta,
stz y ?eveﬁb ocks 444 and 446). P

AP, (n+1) and AP, (n+1)

[00109] The variable step sizes may be determined

based on a predetermined function of AP(n) ong Toss (™) , e.g., similar to the function

expressed by equation set (15). The variable step sizes may be defined to be

AP(n)

proportional to and inversely proportional to ‘osw (n). The adjustment

probabilities and variable step sizes may also be determined based on a look-up table of

different probabilities and step size values for different AP(n) and osiv (n) values, or by
some other means.

[00110] FIGS. 4A and 4B show exemplary embodiments for adjusting transmit
power in a probabilistic and a deterministic manner, respectively. For the probabilistic

embodiment shown in FIG. 4A, the adjustment probability is determined based on the

parameters 2F() and Tosw () | and fixed-size up and down steps are used for transmit
power adjustment. For the deterministic embodiment shown in FIG. 4B, the adjustment

probability is fixed at 1.0, and the up and down step sizes are determined based on the

parameters AP(n) and ';m'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.

[00111] The power delta AP for the data channel may be adjusted based on the

AP(n-1)

OSI value, the channel gain, the prior power delta , the range of allowable



DP(n) cn e termnal then decreases the transmt power delta by + 1) (bl ock
424). Qtherwise, if the OSI value is O, then the term nal determnes the
anount ofwoness@ssei n transnmt power, up , for the next PCirrus200aerseal ,

e.g., based on DP ) and r" b n ) (bl oc§ 432). The term nal then increases
the transmt power delta by up (block 4 Z? After bl ocks 424 and 434, the

).
T o ([P cbfth, bh A rxBMR ocllRl Iehe] R hOFecfifilly 1 RAMLINGL B 7

1, to be within the allowabl e range o oC

o b o AR A, Y AT A
vari abl e st#Rasid®ss Ddthét pa'farﬂéte@qgatl?n%n% gseél tglia?ﬁspm’e) ﬁgzgﬂc?,etﬂe ?ﬁlﬁgnq on a

predeterm ned function of 'Danr osib ar to unctron

d ' 5) . . The variabl ep_ SAPes be defined to
oo propor t ARG s o e er St eyt TaH T T8RS TR« ShyREnE) 1en:

probabi | i t isestosnbatvady pdibretiadlly @Pssive BiphiRérfslchte BEmARE RRiNE hnBas 8d. afed
| ook-up table of different probabilities and step size values for different

an roSi b \ RPAE-gesagsbackgft fater Brkde detamined motheojunties! suiacamigrsBedhow
exenpl ary enbodi ments for adjusting transmt power in a prgﬁgbl listic and a
det er m ni stbiydheréemménal fordsamemissicnl, ynd Fhighthealpe otagliel used ifar afiimoensuts hown

in FI G A4A, dj ust obabi | i is determ ned pased qQn the

:ogr amet er s Cf’)&{a%gsd grrel Itljsseg:%? }ﬁagéﬂl-%f’%e 1&% SO RV §6§E%rdéta Hneg dray Paﬂs i t
dj ust t. F he determ nistic enmbodi nent s ihpFl G , the

gg}l\ﬁ;t ﬁejn'tj %Bg%ﬁé}n s, tgﬁ’? E‘?Sg t@%)?é’&axa@nl‘.s this Beekoffifactap og nh%\‘(\@gvk\'ln@’%‘f eé Pg"ﬁz es are

deter e AR, ol At RLELS, i i YA ARILL OB 30
al S0 be us@drafmsicrs heritpriabarsi Infetmiatiopntbls nentinal Asay fotieradsanis eansmit
fixed-size pld eft Q}g d&?e‘?@ntsatme u%tsnéan%/ol%?n 'ﬂlsf?e?er];t%al}ngfs ]%%é (r)lgn a io? E&l’ilecinlgonrg%ggrrlm nt.
available for the sector(s) to be considered for transmit power adjustment.
[00113] 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 sector 110x and may cause interference to neighbor sectors 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 sector 110x. Second loop 520 operates between terminal 120x and neighbor
sectors 110a through 110m and possibly serving sector 110x. For simplicity, FIG. 5
shows only the portion of loops 510 and 520 residing at terminal 120x.
[00114] 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 sector 110x, as close as possible to a target SNR. For
reference loop 510, serving sector 110x estimates the received SNR for the control
channel, compares the received SNR against the target SNR, and generates transmit
power control (TPC) commands based on the comparison results, as described below.
Each TPC command may be either (1) an UP command to direct an increase in transmit
power for the control channel or (2) a DOWN command to direct a decrease in transmit

power. Serving sector 110x transmits the TPC commands on the forward link (cloud

570) to terminal 120x.



[00111] The power delta D p (") for the data channel may be adjusted based
on the OSI value, the channel gain, the prior power delta D P, the range

of al | onavbepavwmpssdel t as, and the nmaxi mum power | evel f@cTiuseodkoIsNal , as
descri bed above. In general, the power lta 1 may be adjusted based on any
one or any conbination of paraneters. Qher paraneters that nay be used to
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adjustnent. [00113] FIG 5 shows a power control nechani sm 500 that may be
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Term nal 120x cormnunicates with a serving sector 1 may cause
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amounts). Power control rrechg&gsm 500 includes a reference | oop_510 and a

second | oomBRRcreRef Bedhtayla ch@lﬁ%@uagﬂf@tmh ot AR BidHebasel 2@l ang
serving sector 110x. Second | oop 520 operates between term nal 120x and

nei ghbor secABs, hiﬁp i b ' r nE
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t inal 1 00114] Reference 1.0 510 | Us the transm owe or a
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the recei verhe3MRsthiEioh dnThe €dHiFoP LhAMBINE 8ént t8SerVBBSHEBE] Bk Servi ng sect or
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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.
[00117] 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 value processor 552 receives and
‘processes the OSI values broadcast by neighbor sectors 110a through 110m and
possibly serving sector 110x. OSI value processor 552 provides detected OSI values
from the sectors to a transmit power delta adjustment unit 556. A channel estimator 554
receives pilots from the serving and neighbor sectors, estimates the channel gain for

each sector, and provide the estimated channel gains for all sectors to unit 556. Unit

556 determines the channel gain ratios for the neighbor sectors and identifies the

strongest neighbor sector. Unit 556 further adjusts the transmit power delta AP(n) for
the data channel based on either a combined OSI value, or a combined OSI value and

the channel gain ratio for the strongest neighbor or a combined channel gain ratio, as

described above. Unit 556 may implement process 300 or 400 and may adjust AP(2) 14



Each TPC conmand may be either (1) an UP command to direct an increase in
transmt power for the control channel or (2) a DOMN command to direct a
decr ease WO 200620983%t power. Serving sector 110x transm PETIUSR006B®5e®Mands
on the forward link (cloud 570) to termJjal 120x.[00115] Term nal 120«
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power delta adjustnent unii 556. C nel estimator 554 receives pilots
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[00120] 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 sub-carriers in each hop period, as shown in FIG. 2. In this
case, reference loop 510 and second loop 520 may operate simultaneously on
transmissions sent on different sub-carriers. The control channel may also be
multiplexed with the data channel (e.g., using TDM and/or CDM) and sent on the same
sub-carriers.

[00121] FIG. 6 shows a power control mechanism 600 that may be used for the
control channel. Power control mechanism 600 (which may be used for reference loop
510 in FIG. 5) includes an inner loop 610, an outer loop 620, and a third loop 630.
Inner loop 610 attempts to maintain the received SNR for the control channel as close as

possible to the target SNR. For inner loop 610, an SNR estimator 642 at serving sector



each sector, and provide the estimated channel gains for all sectors to
unit 556. Unit 556 determ nes the channel gain ratios for the nei ghbor
sectors awmod20aesi4hi es the strongest nei ghbor sector. Urct/is2@ciogasuher
adjusts the transmt power delta D ( ) ngr t he data channel based on either
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operate concurrently but nay be updated at different rates,
bei ng a fadeamrdlighls andamodesssd aso@dinghe(eupadiserded).e$hé ersurhaeteation mapbe may

be sel ected to _achi eve the desire ower cont.rol, performnce.  As an
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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 receiveci 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:
SNR pei(k) +ASNR ,  foranerasedcodeword,

SNR, .k +1) =
SNR (k) —ASNR,, foranon-erasedcodeword,

[00124] Eq (19)
[00125] where SNR e () is the target SNR for outer loop update interval k;
[00126] ASNR“P is an up step size for the target SNR; and

[00127] ASNR,, is a down step size for the target SNR.

[00128] The ASNR“P and ASNRy, step sizes may be set based on the following:



case, reference | oop 510 and second | oop 520 nay operate sinmultaneously on
transm ssions sent on different sub-carriers. The control channel may al so
be mul ti pvexeas/oswids t he data channel (e.g., using TDM amdirars2@eipsand sent
on the same sub-carriers. [00121] FIG 2 shows a power control nechani sm
600 that may be used for the control ch %nel. Power control mechani sm 600
(which may be used for reference og 510 in FIG 5) includes an inner |oop
610, an outer | oopASRR &QQn@g%htiﬁ_ﬁmmp 630. Inner |oop 610 attenpts to
mai ntain tT@Hggfeived SNR for the Boptrol channel as close aﬁ&f@iﬁible to
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and provides the status of the received
664 adjusts the erasure threshold based on the status of each received known codeword,

as follows:
TH, ) +ATH,,, foragoodcodeword,
TH, W {+D) =4 TH, () —ATH, , forabadcodewordand

TH, o d0), foranerasedcodeword

[00131] Eq (21)

[00132] where TH e (£) is the erasure threshold for third loop update interval
Z.

?

[00133] ATH,, is an up step size for the erasure threshold; and

001347 ATH

[00135] Equation (21) assumes that a lower erasure threshold increases the likelihood

¢ js a down step size for the erasure threshold.

of a received codeword being declared erased.

[00136] ATH ATH

The v and & step sizes may be set based on the following:

ATH,, =ATH,, - (1 ; Proor )
I

error

[00137] Eq (22)



codeword (erased or non-erased) to a target SNR adjustnent unit 656. Unit
656 then adjusts the target SNR for the control channel as follows: for an
er asedcodwoanas/09p8124] fora non- erasedcodeword, E [00PeFjusedvenedssar et is
the target SNR for outer |oop update interval k; LSNR [00126] P s an up
step size for the target SNR and [0012 DSNRNis aown ste siz e for

the target hs oD t V.
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deened to b e non-erased, a decoder 662 decodes the recei ved known codeword
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rasure
aspects of power control. Numerous other embodiments may also be derived based on
the description provided herein. Some examples are given below.

[AP

min ?

AP _ 1

[00140] The same range of allowable transmit power deltas, , may be

used for all terminals in the system. Different ranges of [APy,, AP, ]

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 sectors may use a smaller

range of transmit power deltas (e.g., the same APuin but a smaller APmﬂ") than terminals

located closer to the serving sectors.

[00141] The reference power level, Pt () , used to derive the data channel transmit

power, Pien (1)

, may be set to the transmit power for another power-controlled channel,
as described above. The reference power level may also be obtained in other manners,
e.g., estimated based on the channel gain for the serving sector. The data channel
transmit power may also be adjusted directly, instead of via the transmit power delta.
The serving sector may provide feedback to inform the terminal whether the data
channel transmit power is within an allowable range.

[00142] Each sector may broadcast its interference information to all terminals, if the
interference observed by the sector is randomized, e.g., with frequency hopping. If the
sectors have more specific interference information, then the transmit powers of the

terminals may be adjusted in a manner to take advantage of this information. For

example, each terminal may be assigned one or more specific sub-carriers for data



v f- \ is the erasure threshold for third | oop update interval LTTT
[00133] up is an up step size for the erasure threshold; and [00134] DTH dn
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system D g t%%esgttvinrgas%gt%% ﬂle %H%Fl)‘lal may also send the maximum number of sub-carriers,

Nt (1) , that the terminal can support at the current transmit power delta, the desired

quality of service (QoS), the buffer size, and so on. To reduce the amount of signaling,

a AP o0 g Noomm (1)

the terminal may sen every few update intervals, via in-band
signaling on the data channel, and so on.
[00144] A scheduler at/for the serving sector may use all of the information reported

by the terminal to allocate resources to the terminal and to schedule the terminal for data

transmission on the reverse link. The scheduler may allocate N s (1) sub-carriers,

Nsb,max (n) Nsb,max (n)

sub-carriers, or more than sub-carriers to the terminal. If

N sb,max (71)

less than

sub-carriers, then the terminal can scale

2N g max (n)

the scheduler allocates more than

down the transmit power delta accordingly. For example, if sub-carriers are

allocated, then AP(%)

may be scaled down by a factor of two.

[00145] The power control may be performed by each terminal based on various
pieces of information the terminal obtains from its serving sector and neighbor sectors,
as described above. The power control may also be performed by each sector for all
terminals in communication with the sector. For example, each sector may obtain an
interference report (e.g., the OSI value) for each neighbor sector, e.g., via signaling
between the sectors or transmissions from the terminals. Each sector may also obtain
the channel gains determined by each terminal for the serving and neighbor sectors.

Each sector may then compute the transmit power delta for each terminal based on the



" DPmacJi may al so be used for different termnals, e.g., depending on
their locations. For exanple, termnals with smaller channel gain ratio for
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ref erence poanemitl powelr deliy taaths detbenalbtEach ectniimal ondyethemadjuet 83 transgnit power
estimated based,on t he.channe ain for the.serving sector. The data
channel tratitif the TSP ROV (ie ‘%bTSC%m?CL?PEHItaiSF’a&Eag f/ec‘% rnstg(lztﬁ’alaBYd% 82%fine
transmt paeetor ﬂﬁ?'to%m hReandiektd B SEEhAI pdRY £8F Qithdemfigad bﬁfekavtaﬁ Bi%fm the
term nal whether the data channel transnit power is within an a T'owdbl e
range. [O001h@]trapgmi paearofeliagfob pb atdmaisalsi inscammenitcatiam sdthi edcbr seatar arant o
all term ngl 1 f Lt er ence .observed by the sector is random zed,
e.g., wt haeﬁ‘?’%‘&teetﬁlég eg{;})lé)rf%%)ﬂqeggwggl@ectors have nore specific

i nt er f er end0014¢] or Mht itevhnigubedesciBed ha@ENinky PRWRES f&f pdi& donkBl BAl&idmY be
adjusted in a manner. to take advantage of t?;i s information. For exanPI e,
each ter ni rf4pespRfytrflic ghanmghete-Hndata angroatralyehannels). s dbeseaeshniquesfase also

dat at r ansmsSi QF | 2[1%%&_‘]- fhEoHe 1 .AQ) ¢ C . n serye

di fferent ﬁn%luﬁitﬁg&\#?lil erCl farélr enc%qétﬁg‘%?ﬂﬁ%g(% I%A@s%gérl??gy@ "e‘Ar‘%Bh%ﬁC}é
causi ng | arcgdedarmmukgts isofpaitiiveed entenaailigy @bl pabblbileal dnd ode ndubbioe based

on their assign sub-carriers, .apnd the transmt powers of these termnals
may be reddt® gmﬁgeggf aitH {9? ﬁf(?@fﬂ%g]’ac%ﬁte ‘é%‘fﬁﬁ stikjo V\géargé‘feé‘ qoggd B%&l;‘_ﬁt 18
term nal i Sedeér Miangd r@Ver%ehﬁnlE,etﬁg:js\éﬁﬁlngsggg)p%tténkﬁs q&tc@cé\déagﬂﬁkecoﬁ}'(% t he

received SNR, for the enbodi nents descri above, is dependent on
target SNR paslediasadeon wltshbblaeksr isteiveththws fanbr the petkendhe Zprvime sdckamis mi t

power delt , termnal . .The transm,t power d may . be

aut ononous %;f/) legtaj rﬁéﬁ%ggthgyyp a%‘%’i R PP W%?Wgﬁ?nséﬂ) bleﬁ%ﬁ\éﬁfer %’?%H(’?ﬂés %‘é‘%ﬂ’ ng
sector, as red@adantbiadoraaue thathe ukduntdralechdig SARA thbeeddiwASINR BA¥RImAel t a,
the received SNR for the data channel, the supported data rate for the data

channel , omM&qRetRa Berded rhsn tae ressived SIMR isbtah nghe exvms. sctivs trapsmithah may
e cur Fom IR NATRET s PRIGHIL | BEiea briRty) ph (R Mmifidomiy ey

at the current trans ower ésire Servi
t he buff er tghmeste dredrawemission D6 thegsheket eatlg upomiaetivifg the G ng,

[00147] 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.

[00148] FIG. 7 shows a block diagram of an embodiment of terminal 120x, serving
sector 110x, and neighbor sector 110a. On the reverse link, at terminal 120x, a TX data
processor 710 processes (e.g., codes, interleaves, and modulates) reverse link (RL)
traffic data and provides modulation symbols for the traffic data. TX data processor
710 also processes control data (e.g., a channel quality indicator) from a controller 720
and provides modulation symbols for the control data. A modulator (MOD) 712
processes the modulation symbols for the traffic and control data and pilot symbols and
provides a sequence of complex-valued chips. The processing by TX data processor

710 and modulator 712 is dependent on the system. Modulator 712 performs OFDM



the termnal may send and every few update intervals, via in-band signaling
on the data channel, and so on. [00144] A scheduler at/for the serving
sect or mayous&/@bi4cof the information reported by the tecmusadostnmsad | ocat e
resources to the termnal and to schedulg the term nal for data

transm ssion on the reverse link. The schedul er may all ocate sb max

b' . ! g b_ i .
sub-carri ergeql #has shgém & es% %D?ghe,ﬁgfaéérﬁgﬁr ot (TREERY PO O SRX

(n)
sub-carriers to the terninal. N ocat es m)retﬁan . malL
sub- carri er(s.g..tdvamertshte anatag, paiplifies fitead, and draquely tpcanveris) thposeguentel dfa

accordingly,.For exanple, if sb'.max .sub-carriers are allocated, then D may
be scal od dYIRT By EIPRTAH IIPRRUBK FEMhASRch it rRusRoth § PR 6B 710
performed hydeasbnitediidal ahasadiign vari ous pieces of information the
termnal obtains fromits serving sector and nei ghbor sectors, as described

above. The [B814 cévit sesvingespcgr sH0Be thee réwrsee dinkysigread hirewc tepmirfabr1 28k | is
termnals i Icatl | the, segtor. Fo xa each sector may
R RIVE MBS B Rl S Vel o o R PrSGiln

obtain an in erence report

sector, e. geceiwramiti QEARNSHEtR&LIvet BBt 7864 06:5diG6nst (N FiTteds a@ipsifks omat he
termnals. Each sector may al so obtain the channel gains determ ned by each
term nal f oFCRURRCYSEINNCRBVEAIRY thearemvsrst signad erg Burthep digitizes thercondijionedsigednput e
the transm f t ] f ot ports
and t ho chansertEl sAEhh ekt Gl A Bhafhy a0 ERRDRA FhaRIAIAE
transmt powapleded dbtatnosynitel teimmiteral A rdcadle (RED) iiatagiroceyort766x thaedlj prsdessds S

t I t ' the t I t ta. ' f. It '
Sector. A TEEnaATYENGAEE 2o GaBc ey VEbRp S WmaD (@A nP-pRah SRt [Boner

for each teemindl120Xh®eyah Wﬁ&é& Y60 ald Bertb R eFhdurP @M Sk oxg%fs_ ! |

termnals in conmunication with each sector can expedite the sche ing for

the term ndl entiofen 41§ theestatae phicaahetscdigsd coderbrdarsed fonpywdrecansrotl The

: ' f i,c_ch | 0. t d control
Channel <) . Bhsefind BdRRAbNRSD 59k sb RO i dURRRR-Tish i rymP BrudDbielPc
retransni sgiruesdii pRQmrdSRodWibh7 1 ANITX daepréeas 1006k leciigelpar ti tioned

into nultiple Nbli subbl ocks, and one subblock is transmtted at a tine
for the cod®394ckEhe prosessingnios apiorwar Ly trapsgiission mayibe pefercead similedgei ved

via the reyeuseabichbed ileS6E b M ef AR ﬂ'fetp?%tsﬁné PorlfiE ggﬁsnﬁgsqoﬂse§not¥lgr the

forward and reverse links is typically specified by the system.

[00151] For reverse link power control, at serving sector 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 sector 110a, an interference estimator 774a estimates the interference observed
by the sector and provides the measured interference to an OSI value generator 776a.
Generator 776a also receives the nominal interference threshold and generates the OSI
value for sector 110a. The OSI value is processed and broadcast to terminals in the
system. Generator 776a may also generate a panic bit or some other type of interference
report.

[00152] At terminal 120x, the forward link signals from the serving and neighbor
sectors are received by antenna 718. The received signal is routed through duplexer
716, conditioned and digitized by a receiver unit 740, and processed by a demodulator

742 and an RX data processor 744 to obtain received TPC commands and received OSI



packet based on all subbl ocks received thus far for the packet. The serving
sector is able to recover the packet based on a partial transm ssion
because twe 2sasvbsacks contai n redundant i nformation thatcrasa@efnods4s or
decodi ng when the received SNRis low b may not be needed when the
received SNR is high. The serving sector & ransnits an acknowl edgnment ( ACK)

| f the packegudss AeaRdl QORERR ihinAhddlfi o DalmARY thﬁg@gh@?t@ﬁ S

transm ssion o e packet early upon receiving't
H ARQ eacteachdedopasKRC prgetser 724 dstrttt tiedrecaived TRO admhreamisud nbtadf TPCTE
wer control. mechani smthat

til d ded. tly. A i |
adj ust s ¢ heePSEgt, BiieRgEe HTe [ B ecHATNG: PORECAT GiF PRERLENERED, TPG: o
(PER) woul dorb@sdstsieroithisol dapiedtht tRAWEHR Pﬁﬂgﬁ gohl%qgf&&@cﬂapaa%ke&&l fhe QWi fve'

such that a target PER is achieved w subbl ocks transmtted for
each coded Pkxadecs fppneighteny ssetoes; dieychemnhl geins fst thensevingagldmeighbTheectors,

t echni ques seribe erein allowa high transmt power, | eve 0 be ed
even with vag’(rai tgl_%ltrewﬁgur #7101 Sf atﬁg _rﬁaa?s?nglnc%’ﬁtﬁ’gtgﬁ%@ﬁﬁbﬁs Idl-e%ﬁéeé _[a%?)‘fAfSTB 1G 7
shows a bl qebcdi@gnanvodontiollemmuy ininpRimdne procBsl 30b3PFIGSLA bt BibceRUoor
HOx, and nei ghbor sector HOa. On the reverse link, at termnal 120x, a TX

data proced8dilGr 6. p?B@e@@@’?SQfe.%’c proyisige dransipit powes e Bistragnd canidels forete
reverse |i fl a i i s.for th
raffic dargniind B cuinfifl O AR Db R ARNARRLE DI ZEIRRIS e UonlsOR
channel qudrdm IPiChglocassar’)24fandrdfusciha trandrhie bowaR fancbnpiodimdi@sa caublat i on

synbol s for control da nodu or (MOD) 712 processes the
modul ati on [Q@/%él s BFO]lkﬁét@?’ ﬁ(),xc 3%412’} _‘i]ffficblthed%ﬂeéatéﬂ‘i’a % VRBPUSSHIRESS®Eand
provi des a {m@duAREE €inifA ML XmUaeteH 1664 Rsd 1T6E @%@5@@_«, Ngp% A nARLR

processor 710 and nodul ator 712 is dependent on th system Modul ator 712
per f or ns  OFBMh@siperferonvarious fiencsipss fampowit ¢ontro! T reAetse dink.nFot examphd, t

TMIR) 714 it ] t | lifies, fi .. and
{f oquency GoBaGs P25 abfaes giSmbEidRent frBog e i ahtt in Floiriang B
si gnal , whifehteirinab2darideerdd 1 Gk, dsptately did)thd pfocadiss aés_aﬂﬁéa' Wik tsyea an

I n

antenna 718. 001442% At serving sector HOX, the reverse | signal “from
terminal 120K185s3rEtandeB. Memeryamite Add 7782xand Jde s@re data anthpregtiuptedesr

(5 20 RS o8, TARSUAPTIONLOLTSD Jtau PRSI Shollk bt

recei ved sifgnddta amebnfissidhevfroingeivirreseciohe1@ondi ti oned signal to obtain a

stream of ?36?54?6‘”%5 Sp'ow%r %%%glu{e%hlgaués[)ggégg ed7 %gz(eirﬁj rn?acyesbg %ﬁlpgerﬁsen?e%t %y
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
programmable gate arrays (FPGAs), processors, controllers, micro-controllers,
microprocessors, other electronic units designed to perform the functions described
herein, or a combination thereof.
[00155] For a software implementation, the power control techniques may be
implemented with modules (e.g., procedures, functions, and so on) that perform the
functions described herein. The software codes may be stored in a memory unit (e.g.,
memory unit 722 in FIG. 7) and executed by a processor (e.g., controller 720). The
memory unit may be implemented within the processor or external to the processor, in

which case it can be communicatively coupled to the processor via various means as is

known in the art.



sanples to obtain synbol estimates. A receive (RX) data processor 760x then
processes (e.g., deinterleaves and decodes) the synbol estimtes to obtain
decoded dabaodamvi4er m nal 120x. RX data processor 760x aCIaSp@cioysas
erasure detection and provides to a contyoller 770k the status of each

recei ved codeword used for power control®® The processi ng by denodul at or

758x and p s | r . r i
por forned i eaal, e PR iye KR piplion 6P R, ARTEIE Sheb fuhdis R pROR3SL Mnablss 150
The pr ocessinygpémoen askilledwar dhe i avk tor ankel @sued thaypbeenpeinfartivad svaidar | y

to that descri.hed, above for the reverse |link. The processing _for the
transmi ssi di¥ lgﬂat‘toﬂé?‘? PR gHenE ikke TRy apgargri;ﬁp dagsp yKidlsd dp thegait.by

t he systemyylh {EQHnERYA, ' r I ' HOx,
an SN eat 1 oty S e e s Bkl
provi des t Higpaiogifiosel tlENRitibomscPPE of trenamnent{ardThupe ther present Fd@rtiorGisneotat or
776x al so r.eceives.the .target SNR and geperates. TPC.co nds for term nal
120. The fﬂ@l%%ﬁ&?&ﬁ@&u&?dﬁﬁlﬂ% ARNTIEE O‘ﬁ“}(h‘éfﬁ‘c“ab‘gﬂ%@«re%za&FO“i‘%‘gWea oSt
nodul at or  %8épe condis@ht WRRG: fincapléd MASIHvEL RhtubiidiscIRB& hefeput €d t hrough

dupl exer 754x, and transmtted via antenna 752x to term nal 120x. At

nei ghbor sector 110a, an interference estinmator 774a estinates the
interferen .sector and provides the neasured interference
to an CSI 3§F%gfg%¥§9%@%gbg§%a. Generator 776a al so receives the nom na
interference threshold and generates the OSI value for sector HCa. The OS
val ue i s processed and broadcast to termnals in the system Generator 776a
may al so generate a panic bit or sone other type of interference report.
[00152] At term nal 120x, the forward link signals fromthe serving and

nei ghbor sectors are received by antenna 718. The received signal is routed
t hrough dupl exer 716, conditioned and digitized by a receiver unit 740, and
processed by a denodul ator 742 and an RX data processor 744 to obtain

recei ved TPC comuands and received OSlval ues. A channel estimator within
denodul ator 742 estimates the channel gain for each sector. A TPC processor
724 detects the received TPC conmands to obtain TPC decisions, which are
used to update the transmt power for the control channel. TPC processor
724 also adjusts the transmt power for the data channel based on the

recei ved OSI val ues for neighbor sectors, the channel gains for the serving
and nei ghbor sectors, and the transmt powers for the data and control
channel s, as described above. TPC



processor 724 (or controller 720) may inplenment process 300 in FIG 4A or
process 400 in FIG 4B. TPC processor 724 provides transmt power

adj ust nerwocoswmes4s for the control and data channel s. Pcoass®en09%19 and/ or
nodul ator 712 receive the controls froné PC processor 724 and adjust the
transmt powers for control and data chahnels. [00153] Controllers 720,
770k, and 770a direct the operati ons(ﬁ: ! %ous processing units within
term nal 120x and sector HOx and HQa, é & tively. These controllers may
al so performvarious functions for power control for the reverse |link. For
exanple, controllers 720 and 770« may i npl enent the processing units shown
in FIGS. 5 and d.for A enathndl ofl Z@xfoamthgs powver dobO] foespewitclesd yteamidal, he
processes described with respect to Figs. 3, 4A and 4B. Menory units 722,
772x, and ?99B"'$P8re data and program codes for controllers 720, 770x, and
770a, respectiVehinify FoNRdEhR iwd 86omC Mie thdi@Sioh F MtBEbnéO6bsEAEa by the
transm ssion to/fromserving sector HOx. [00154] The power control =

t echni ques seiter eidbesgclioe being amgighber saeisir @k Aesighalng to apgedNesa data frgnsnEgsion

Conty nat i ofcingy iy VRS FRT drcP VBl B3R g, ARROETHE b S

used to petfapsmisgoesnt ©9 fid WircleBytehginklipl emented wi t hin one or nore
application specific int egrat,ed circuits (ASICs), digital signal processors

(DSPs), digital cemyhung eachdedisativg ofdyieeeencexspeiyed fighhie akdeas tero|seefpes:
devices (PL[g), field programmable gate arrays (FPGAs), processors,
controllers, mcro-controllers, mcroprocessors, other electronic units
desi gned t o per fadpunting eahummc tpooes foether ddve dranenssion taseda upanitenadrmbined

t her eof . [Or?éSSi]H For a software inplenentation, the power control

t echni ques HESP985 npl emented with nodul es (e.g., procedures, functions,
and so on) that performthe functions described herein. The software codes
may be stored in a nmenory unit (e.g., nenory unit 722 in FIG 7) and
execut ed by a precesdde niashed of elaim dowhereiry he)indivhidomeampryses aifirstnliy thae

i npl enented wi thin, the processor ar .external .to the .processor, .in i.ch
cabe Tt campitd HabiEe BB n SR B e S8 PO 3 it e ans
as i s knowintefflerehi& tafdshdl@0156] The previ ous description of the disclosed
enbodi ments is provided to enable any person skilled in the art to nake or
use the present invention. Various nodifications to these enbodi nents w ||

be readily appar3gant EI?)etljﬂ%gd S&fi &llaﬁﬁl i,nwflé}giname’ indication further comprises a

second bit that indicate whether the interference observed by the sector exceeds a

second interference threshold that is higher than the first interference threshold.

4. The method of claim 1, wherein combining comprises weighting each
indication.
5. The method of claim 4, wherein weighting comprises weighting based

upon a channel gain relationship for each sector with respect to a serving sector.

6. The method of claim 5, wherein the serving sector comprise a reverse

link serving sector.

7. The method of claim 5, further comprising determining a threshold value
for each indication and wherein weighting comprises weighting each threshold value

according to the channel gain relationship.



and the generic principles defined herein may be applied to other

enbodi nents without departing fromthe spirit or scope of the invention.
Thus, thewpnesasssnvention is not intended to be |im tedTius2606009549
enbodi ments shown herein but is to be aéiorded t he wi dest scope consi stent
with the principles and novel features di'sclosed herein. WHAT IS CLAI MED
IS:CLAIMS 1. A gt hodripfmigsd of dhinds %@in%@gﬁr{e?ggiﬁgror al 5%@%2%:35&"’[&'0”51' :

conprising: obtaining, for at |east two sectors, ndi cati on

i nt er f er ensectotssmdithel s¢ryingresctoescaro restimaiet basmt ar piats nagpetved diogh g ses s, 0r

not designated to.receive a data transm ssion sent by the wirel ess term nal
or a servi ﬁ&SPS%tb\fe&‘ designated to receive the data transm ssion sent by the
wirel ess term nal; conbining each indication of interference received from
the at |east two sectors; and adjusting transmt power for the data
transm ssi on baded uﬂ&ﬁlpﬁéoééﬁﬁ%ﬁéd,' fetmadjosting the trihemitwower cafipiideai m 1

wher ei n t he i nd] I ] first bjt_that..jndi cates whether the
interfer en%g%gg%ggnglﬁﬁdérhbégédt%glcﬁéo%%%prggg%g*YOW a first interference
threshold. 3. The nmethod of claim2, wherein the indication further
conprises a secqnd bit that indicate whether the interference observed by

the sector excedls a LwcBsigod of é}aﬁ@r%rfégh%fh?m@ defermingtihg hepbabHits t he
compr i sos o) affiind MR el Mol bt Wikc VRE STl RETRIR' "

conprises wel ghting eac ation. clai m4, er

wei ghti ng cdaierisbips fowssaghof thg abkssdwopecton channel gain rel ationship for
each sector with respect to a serving sector. 6. The nethod of claimb5,
wherein the serving sector conprise a reverse |ink serving sector. 7. The

met hod of clai mi%, fuamehBsth6@EPiaphn, deepdifithd RebtAbR %@&éﬂﬁﬁ@iﬂﬁt P!
each indication and wherein weighting conprises weightlng each threshold
val ue accoPasedgpnacurteat lenelrofdhe @arsmit pavearifonibhidptagrandhissiot hod of cl ai m 5,
wherei n channel gains for each of the at |east two

12. The method of claim 10, wherein the transmit power is adjusted in a

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

13.  The method of claim 5, further comprising determining a step size for
adjusting the transmit power based on the estimated channel gain relationships and
wherein adjusting comprises adjusting based on the combined indications and the step

size.

14. The method of claim 13, wherein the step size is determined further

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

15.  An apparatus operable to perform power control for a wireless terminal,
comprising:

a processor configured to obtain, for at least two sectors, an indication of
interference observed by the sector, each sector being a neighbor sector not designated
to receive a data transmission sent by the wireless terminal or a serving sector
designated to receive the data transmission sent by the wireless terminal, and to adjust a
transmit power for data transmission based upon combining each indication of
interference received from the at least two sectors; and

a memory coupled with the processor.



sectors and the serving sectors are estimated based on pilots received from
the sectors, respectively. 9. The nmethod of claim5, wherein adjusting the
transmt wowess/es¥pri ses adj usting based on the conbi ne#cirnusec@atosas and a
probability. 10. The nmet hod of claim9, %urt her conprising determning the
probability for adjusting the transmt |5’\A/er upward or downward based on
the channel gain relationships for each of the at |east tw sector. 11. The
met hod of claim 10, wherein the probability is determ ned further based on
a current |evel 16f t Héhetappasatist ofpdwien 15 owhedein thetiadicatiors compises.a i@t bithe
met hod of ai.m .10, ereinp the transmt po IS ad usted in fixed-size
step and iﬁﬁﬁég%??fﬁ%%e\%?’f ﬁ"etlﬂgr%@tné"r %Wwdxyo@&tﬁ“’?tp 3¢ O‘i'ﬂ?glo%%l%ﬂ of
claimb5, fypkhefen&OiRRishsidng determning a step size for adj usting the
transmt power based on the estinmated channel gain relationships and

wher ei n adj usting conprises adjusting based on the conbi ned indications and
the step size. . net hod of. ¢l a 13 wherein the step size is

det er ni ned furtk]%l ba eaap@ﬁrag ﬁfrigl PE\‘?@F’[%’? ﬂfeh’éldfclaﬁﬂ ﬁ?‘?heﬁoc\%}pnfsﬁsr 2t he
dat a transnmecsidobit tBd. inditaRPPAEBEL SheORREBREb R et GbsBRH ByHROVRLoICOHREEM af Or a
wireless termnal, conprising: a processor configured to obtain, for at

| east two §§“é«‘1n§r1§teffalﬁ’n?er1@if‘?§af’lddhatd$ higherethan therfirst lélﬁgféfﬁl?lé@tmgﬁhplﬁ]e sect or,
each sector being a nei ghbor sector not designated to receive a data
transm ssion sent by the wireless term nal or a serving sector designated
to receive the déta t’]?tmnspspasahsnrmfs&mn ly, tWiersih bk egdcdsesimisnabnligned tto
adjust a tra for ge&f transm ssi on based upon conbi ni ng each

i ndi cati on 8’?1%9‘?%[) \ye‘ég fingLac 1GR90 rom t he at | east two sectors: and a

menory coupled with the processor.16. The apparatus of claim 15, wher ei n
the indication conprises a first bit that indicates whether the
interference obdér ved"hlgwppwetuse)étcblmlw whaen the ph@bsmras cfanflguredm siefght ence

t hr eshol d. RL5 96 6] tion furth
compr i ses SR8 ERRRTRR i Gufl o ionSrSR R e b vt Brseived by

t he sector exceeds a

20.  The apparatus of claim 19, wherein the serving sector comprise a reverse

link serving sector.

21.  The apparatus of claim 19, wherein the processor is configured to
determine a threshold value for each indication and weight each threshold value

according to the channel gain relationship.

22.  The apparatus of claim 19, wherein the processor is configured to adjust

the transmit power based on the combined indication and a probability.

23.  The apparatus of claim 22, wherein the processor is configured to
determine the probability, for adjusting the transmit power upward or downward, based

on the channel gain relationships for each of the at least two sector.

24.  The apparatus of claim 23, wherein the processor is configured to
determine the probability based on a current level of the transmit power for the data

transmission.



second interference threshold that is higher than the first interference
threshold. 18. The apparatus of claim15, wherein the processor is
confi gur eslot2eoompdasne by wei ghting each indication. 19. pCasapparsuus of
claim 18, wherein the processor is confi Ig}’ur ed to wei ght based upon a
channel gain relationship for each secté with respect to a serving sector.
20. The appar at ug; of g agp?agagl el L eGL Q068 e
reverse |ink se%i ng seec r. 281. 1§f %ﬁb@%ﬁ ﬁéﬁéoﬁ%(cz%al m f8 %éérl gcl) %%Pﬁe_
processor ithe domingupewer on detfevedisie atep hmek il stcualatee fwith elac Rletepdinedt i on
and wei ght eagﬁrll). threshol d val ue according to the channel gain relationship.
22. The appg&f E}éty'of claim 19, wherein the processor is configured to
adj ust the transnmt power based on the combined indication and a
probability. 23. The apparatus of claim 22, wherein the processor is
configured to deder nite eprargpsxdbélhim y2|3, fvohereidj 1|;h§t pmge&ﬁ_he it ][canﬁgnrbcrl]pxo;/\e: )
upward or d ward, .based on the anne al n rel ationshi ps for each o e
at | east tm%\{g;n&l}eoa,rs.telﬁ%.ze a[‘hd;to bugf%sago fl%c‘io W%@Pd\ﬁﬂ%‘?@l A {RESIR Yessor
is configured to determine the probability based on a current level of the
transmt power for the data transm ssion.25. The apparatus of claim 23,
wher ei n the procdssorlhes aprasatpgy ot eelain 28l whareinhthet Pr@ﬁ%&wlt) lqg(@fmﬁlgurnd go "
fixed-size : [ r ' t er.m obabi ld ty. : e
appar at ue. o ot fef EO8REACE ™ L uiet R it ARl RO okt e '
step size drmismsiadj ust based on the combined indications and the step
size. 27. The apparatus of claim26, wherein the processor is configured to
determne the step size based on a current level of the transmt power for
the data transmizgsi oy 2hardils BPRALIRLY petBie ?elver EShtRE F:0L WiRAWE ferfrdily ' O
for a wireless termnal i'n a witeless Conmunication system conprising:
means for dbeaiirelesy compunigatipe systen wonmpeisingr s, anbi ndi cati on ﬁ];) t
interference observed by .the sector, each sector being. a.neighbor sector
not desi gnat ed ??)eap%%gf }?@EaémB%’t Ot ?ta}%%'i E"%‘? (jq‘ﬁCtg@ntanbﬂ?g{cﬁgo%q?elF‘?é@mtné?m nal
or a servi npsaest by titast@nadael stQof BGRE Y eighbor sector not designated to receive a

data transmission sent by the wireless terminal or a serving sector designated to receive

the data transmission sent by the wireless terminal;

means for combining each indication of interference received from the at least

two sectors; and

means for adjusting transmit power for the data transmission based upon the

combined indications.

29.  The apparatus of claim 28, wherein the indication comprises a first bit
that indicates whether the interference observed by the sector is above or below a first

interference threshold.

30.  The apparatus of claim 29, wherein the indication further comprises a
second bit that indicate whether the interference observed by the sector exceeds a

second interference threshold that is higher than the first interference threshold.

31.  The apparatus of claim 28, wherein the means for combining comprises

means for weighting each indication.



the data transm ssion sent by the wireless term nal; means for conbining
each indication of interference received fromthe at |east tw sectors; and
means forwedpesapsag transmit power for the data transm eeras2épasedsupon the
conbi ned i ndications. 29. The apparatus gf claim28, wherein the indication
conprises a first bit that indicates V\,he?t4her the interference observed by
the sector is abpve i hht e 30,
apparatus of cl 23? m Zgijheaﬁlgra}é%t% %%Eeﬁ%r%g?cgb ‘lgrg%l @gﬁ? %%%éﬂgﬁ%#ggg nglgg?:eg'nd
bit that i ndéamatfer wightivey bashe uport e chamehgsn edisieomskigh foyedchasestacith respeaieds a
second interference threshold that is higher than the first interference

t hreshol d. 8 SCH#RE ¥H10%r at us of claim 28, wherein the neans for conbining
conprises neans for weighting each indication.32. The apparatus of claim
31, wherein the neans for weighting conprises neans for weighting based
upon a channel @& n rBieaapparatis pf tlaim Q¢ fiurgter tcompwis¢shmeasspter tdetewmanisgavi ng

sector. 33.,T pparatus of .cl.aim 32, further. conprises neans for .

det er ni ni ng}h%?gﬁﬂae\glﬁﬁ ’fi)r\FgF]&énﬁEhS?tloélaW iwﬁﬁ{eghlﬂ?eoﬂl%g?%%%g?@ﬁ%ng EMREHs for
wei ghti ng GAeaE if&ese IR@iSedcR thregiold VAlig a®Beding 188 BRAel it Sl AfHRAP Ng t O
t he channel gain relationship. 34. The apparatus of claim 32, further

conprising neans for estimating channel gains based on pilots received. 35.
The appar at us of,cl aim 3 icnqt.he AShek 2 j Husti t Qe transmt
power conprises 3r?gans’fq’eorgp%a§iﬂﬁgstq#ncgﬁlglagg§ on e%h%@giﬁ#fgn}el%g?sn?lrcgat’in(l)anm nd a
probabi | i t yhadfel gdinebagepangiles eéeicddai m 32, wherein the means for adjusting
the transmt power conprises neans for determning a step size for
adjusting the transmt power based on the estimated channel gain

rel ationshi ps ang adjpgtipaRasatiah 306 eaRinetehiidior alifueit HRdrabRitSt ep

si ze.
power comprises means for adjusting based on the combined indication and a

probability.

36.  The apparatus of claim 32, wherein the means for adjusting the transmit
power comprises means for determining a step size for adjusting the transmit power
based on the estimated channel gain relationships and adjusting based on the combined

indications and the step size.



