ANTI OXI DANT BLENDS FOR FATTY ACI D METHYL ESTERS

(Bl ODI ESEL) BACKGROUND [ 0001] As worl dw de energy
waletvanseont i nues to i ncrease and reserves of POBFER1008/056782

fuels shrink, the diversification of energy sources

becomes increasingly inportantl Biodiesel is one way

to achieve diversification. Biodiesel is a generic

nanme for nono-al kyl esters of long-chain fatty acids

derived froRPVWERVBNIROLMETHO MEMW&&@% abl e

oils, animal fats, or used cooking oils and fats.

Biodiesel fuel s have many nanes, dependi ng on the
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conposi tions arn and saturati
@hf&ﬂ'@ﬁ&’eby ﬁwbﬁb@ka‘t’éﬂ lBWre@ér@t%é%Pelby the r eact ion Of a
vegetable oil or an animal fat wth an al cohol, such
as nethanol, in the presence of a catalyst to y|eId
nmet hyl esters (the biodiesel) and glycerine. The nost
conmmonl y used cat al yst, BACKGRODNIydr oxi de, is used
in transesterification of a wide range of oils and
Fiwdd, fromvegetable to animal, fromvirgin to used,
i ncluding those with the hlghest acid contents. The
109021 pr &gus:mh@atm 1gkatds g@aﬁaﬁjetmwgﬁlﬁw mmenieaiogaad more
excess al cohol s and ot her urities, Oher_nethods
srseifispla duit %trﬁxehlswkydt%%o@rro g RS POPODORAN anPadksy
produced vegetable oils are protected from oxi dation
by the presence of naturally occurring antioxidants
BF Eanple t ocopherol s). However, the manufacturing
5%3? %or biodi esel tends to remove sone of the
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natural antioxidants [eaving the even

c}ﬂé %G&/i@éieisrdémc@m@%h{a]z&t W%Ie@ﬁ@&hrﬁﬂb 1@<dudﬁlhé W][\/HA(X WiFi,
bi odi esel by contact “wi air and netal surfaces
HeBODMA itdcdrh@uhioatewivtiodinalvebywithepethexddes:. . These
i nduce freeradical chain reactions that lead to
884 podh kivarelesstdovicawhermdl etioh af a pewghleyelhit ghioh signals are
oxi di zed speci es (al dehydes, ketones, acids) and
tanpmitted mey babasedioghtariped fanters. Farskemplal wh¢myusighal is transmitted
These guns tend to cause poor conbustion and ot her
étr?ghualéerma@ﬁnewen HAVRD, 48 agopyiidirecabying dpdes Bay mere readily recover

5’1#2 L G e ity MBS (EmPIEITg JNigy power ovels may
4]. The. RANCI VAT, t est
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sel. This test consists of bubbling air
P%ﬁ%%d§|§g;esel t hat has beenheated to 1100C. The
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he' cl eava
maintain an optlrnurn balance between high quality transmissions and acceptable

transmit power levels. For example, the IEEE 802.16 standard describes a power
scheme where a subscriber station may determine transmit power for a reverse link
using either a closed loop power control procedure or an open loop power control

procedure. Under closed loop power control, a base station transmits power control



products of the fatty acid oxidation) is a direct
i ndi cation of the oxidation stability of the

whiedilesed . | n Europe and Brazil, biodi esel haBCT/US2008/056782
fulfill a six-hour RANCI MAT test requirenment at the
production plant and at the puhp when refueling
vehicles, irrespective of the age of the biodiese
O her countries may institute simlar reqU|renents
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' Antioxi dants. However,
Sgggﬁﬂ?ﬁg’?%?%§?§§g€%EFE§”%&b|od.esel fuel s as
conpared to hydrocarbon fuels, antioxidant technol ogy
for biodiesel is not as mell-developed. [ 0006] Thus,
there is a need for inprogegdmI¥RYXi dant conpositions
for use in biodiesel fuels and for biodiese
fi®oppsi tA smamanngisasipiegaspentdhofht iddxiodas tfolbng ds slidutdise
that are economcally suited for commercial use. THE
NgERTOONal 9902 erchot 0 thavent aspectsrbeem minerefer to one or more
above-descri bed needs by providing conpositions
awerty ofitherdsselasuesdi esel , nmono- or bi s- hi ndered phenolic
derlved from 2, 6- dl-tertbutylphenol and
NOQ71L qi E@bﬂgqqlqsmeefﬁla&éﬂ%s?m% AYIcele NavSReesrol Wfé’i‘léfil?ﬁs
t he conbi.ne anDun or bis-hindere

B‘HBWBNCE“% ntm@w Ay tLa rhsglﬁ&r? .r?leﬁew tﬁ%‘?‘%%‘f?é ﬁ%oméed with
gte § t@ %ronn bout 5 H&g)to ab gqp ppm based
A ‘?"H&“ﬁ. AT ALETT PR, P B %Ss Y%6ns are
d h
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corn o or used veget wherein'the crud
poweli R88fion Hapbé Bised 0AGhE ofBloRYheR8E& reccB@rom another wireless
conpositions are provided wherein the biodiesel is
déstd. | Fedxinpld] @B&l a sibiRckivdrsradibn id idengdiphilbdpesbwer control, an
bi odi esel is derived from soybean oil, canola oil
pabomed bascca@mnuhayoirdnsnritapesegd iwdltding arfornaition raatinsed
vegetable oil. Also, such conpositions are provided
wirations int intericonmos absrendo tite tobe sthigomph-subscriber station may then
bi s- hlnderegﬁphenollc and the N, N -di-substituted
p%?rthe peeigd arermetionite eravader s parempieutor o QyyneaeAtmEoFor

ased on th iodi esel . Further, such conpositions
SRR o inl gﬁﬁelﬁﬁé TlemGI IR HRS FRoRkST Blessages may include
bi_s- h|nd red N N-di - subst
BB PonBle R e Bmrse St RbUiSOP T opRens weh ggation.
é]n by }2&8&{‘ 11\}%1 1Ht581%rﬂ|tas%ecjt a}(ra)ov\v/ CerC %ﬁ’rol fro? erln Wallrbe es% gewce 1%ay be

are

I t
g&gﬂéﬁ%cfogl%gﬁ;aﬁ fs?tglf t e% 1 o%gr 4l gﬁ? %f;%iecl%léﬁxgogjw control. For
Mh%ﬁﬁé r!l dubB§erivRf §tgif mﬁ@ Selot 4 tﬁnhﬁit pB%P CPPH&]Xé RhERAI 1obPpower

-di -substituted para-phenylene di am ne
equatlon, where a parameter for the power equation is based on one or more unicast

closed loop power control messages received from a base station. Here, the power
control messages may specify a power offset value (e.g., an incremental increase or

decrease in power) based on variations in interference observed by the base station.



varies from about 10:1 to about 1:10 by weight. This
i nvention al so provi des conpositions prepared by
W@ obilmsmy, or conprising, biodiesel, nobno- orPCT/US2008/056782
bi s- hi ndered phenolic derived from
2,6-di -tert-butyl phenol, and N N -di-substituted
par a- phenyl ene di am ne, wherein the conbi ned anount of
t he nono- or bis- hlndered phenol i c and_the
NOOL gi 18 spae @mp@dm@afﬂa QORRYICE ARIaEPR ARchElch § pRiagipter relating
about 50 ppmto ab 5000 m based on the blodlese
1088rﬁYe§ TRNGSHR 1 %@o@ugf \PPEIEQpEPHRgse Hption. In some

d t t f
PPy ar e ER S 198%%?%%{1%‘8 ShlsdbRhegtnsifpased on

gs?la‘[m?et[ 1% ?lg ggj ?srsﬁglﬁtgp%vqglna{ dfsoﬁg%dl lg&( gr{g s¢ statlon to the
S B @béh@ﬁ‘e %é?%&hb% §t9t‘r°o ﬁgﬁ?ﬁ&ﬁﬁté‘{ﬁ‘é%}wa‘?fi link

e nono- enolic a
b\!itﬁrldsg by %H%ﬁﬁﬁglih% oRRf ﬁv@lﬂﬁ RN @NGo hl AdFE R& elvRd foh@l'f@ forward link
about 58 ppmto 5000 ppm based on %he bi odi ese
it i kB dn o c e bl thet the Bsscwheios ubed tla&ralamdlt@ésﬁgna@
crude bi odi ese!, and wherein the crude biodiesel is
iy ed "ﬂ’lfe@kﬁ@m}&hﬁam obpdth laamelyebediaked gravarions factors. For
coconut oil, rapeseed oil, corn oil, or used vegetable
exdmplangd sevhe ireplamehtetigrsutie sidisodberstition snay ck@innte thepath loss on
met hyl ester. Al so provided are such nethods wherein
thedomyiagd iiak by pragesping ¢antrebisipnad dhas ged recaivdl ik éheefpﬂwrﬁ dink. In
dlstllled bi odi esel is_derived from soybean oi
PNl gmentatinns g subscrilse statien By specfydhenith éﬁSﬁ forcthe peverse

or. used veget abl e .oi | such hods
E%b%saeanm@P@S?FOPﬁ%ureBm e G o 0 e SHOGbTgyation for
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par a- phenyl ene diamne iIs varies from about

ﬁfé?dih 1b5s1éh ¥ fRIaeDtink babe@8h mdvehht Mk QbséiiMs@BOMt In some
:1 to about 1:5 by weight. Al so provided are nethods

hplempiteNon3ghOxibdaibed Btasibm bialy ideterfneara@on @sivet Baved on the

conpri sing bi odi esel by conbining the conposition,

Bcdtidr dfrthe fstrliputtakipnenol , and N, N -di - substituted

par a- phenyl ene di am ne, wherein the ratio of the

P0042- t rihetpemter barttidl privesages transthided\DINe batie-séatiios i sp umaycbe based

par a- phenyl ene di am ne varies fromabout 5:1 to about

Qn KanRps\(eqtefit FO{ @@@9]16, I SQIA¢ ENplamentatiens a hase styperpmap define a

bi s- hi ndere |c derived from

agsnyt DQVEGE %}ntqirg:ﬁer@s %@qrggi at the base station. In some

oré!g%e]‘ét%rléltsb Lh%% ?@ﬁ‘%ﬁ@ﬁ% ?iefG ne a t_ratmesgrglt Ig)o%e}{r o@getnbaséd on a level of
qua:ht {)TF %eryl{: frlls%ﬁmgt%g ’C\f/lthda ubSe r} eg %%‘Xorp hl%nsgn)e 'm legne%tatlons a base

roxypnen roci nnam ca

g@@&y 1!113. aéﬁ{ nrsrnjrt %owdpr offset baseq %n hybrid. automatic rePe(:?t-request

ert r oxypheny roci nnam cac

g’ ARQbY ﬁ@&hﬁgd é«htlﬂé' substhi®ESstation. In some 1rnplernentat10ns a base station
6-di-tert-butyl -al phadi net hyl am no- p-creso

iy vk Abesl pbiyelr TRt BlsB@ B theQfumber of receive antennas. In some
2,4,6-tri-tert-butyl phenol; and the

hh}i‘ifemdmtaﬁmtﬁﬁbatsel Et&dorpﬁlaﬁidahﬁﬂa/b@m& offsanbased e@pain associated with
conprise N, N -di-sec-butyl - pphenyl enedi am ne,

at least one receive antenna.



N, N - diisopropyl -p-phenyl enedi amne, or N, N -bis-(1
, 4- di met hyl pentyl) - p- phenyl enedi am ne. [0010] In sone
wo@Roosheseonposi ti ons and/ or net hods of the preRBenUS2008/056782

i nvention, the weight ratio of the
2,4,8-tri-tert-butyl phenol to4he N. N -di-substituted

par a- phenyl ene diamne is greater than about 1, in
sonme enbodi ments, greater than about 1.25, and in.
A3l erdBsemperiests. positons mayhe mytse facilgatemygntaiming

| ossary .of terns is provided prior tq the clains.
?mﬁwplwom?t&e% PR loaRy alfcgcla%ﬁ‘éiéa%mﬁweot@s%am g to
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erive rom

%m@i’o%lytﬁéd deHIngl@Jié@ M&p $fRBARL. FUid, RIVEsiEMMRaPhe made to

i s- hi hdered phenolics derived from
dafitdlh sy@htorthtiph BBERRh $heC@v @ @BMEd I DPerations of a base station and a
2,6-di-tert-butyl phenol (e.g., the product conprising
Robi eitati@r drkixo\pir@hdénedrorsot @ etiniighe tVoat suchdgneirénization is lost.
ETHANOX 4701); 2,4,6-tri-tert-butyl phenol;
conbi nati ons of ortho-tert-butyl phenol,
2,6-di-tert-butyl phenol, and 2,4,6-tri-tertbutyl pheno
(e.g., the prBBirEle DESHPRIETYON 6% RELE BRAWIN(ISohenol

2,6-di-tert-butyl phenol, and ] ] ] ]
P014k- ¢ (Fhepeind Ghenspphismspedshpithe diselosygavil bg desrgbrd in the

THA 4733); conbi nations .of 2, 6-di-tert-hutyl phenol
Eﬁaﬂ%o %,S@!Rt@-apé R BREPISTHEHBYS e %ﬂjqw,taﬁe %ﬁwﬁe mpanying
%%ggr%siFgFZLG- di -tert-butyl phenol and

S g?t-butylphenol sol d under the trademark

HQPEM 35} . .. : .

E’T’i - rretP‘hlglzjl' gﬁseab?%’é’ﬁlfié‘? dieerg pL e RS rIPeriE of® coppymication
Bspdyict conprising 4, 4" -

et hyl enebi s(2, 6-di-tert-butyl phenol) sold under the
tooaee Meri GET HANGS WAL sederE sample aspects of power control operations;
di -tert-butyl - 4- hydr oxyphenyl hydr oci nnam caci d, met hyl
pouer ( €Ig. 3 id hfopeinsustsceatpyahfild@pects of operations that may be
3,5-di-tert-butyl -4-hydroxyphenyl hydroci nnam caci d,
patdmed es tieternsiob datinasr t he trademar k ETHANOX 4750) ;
-di-tert-butylA-hydrox%Phenylhydrocinnanicacid, Cr7-C9
HABEhed'lal #yd a Bewehast ¢fescyeral sahwlpaspdus vf epmggrons ithag may be
3,5-di-tert-butyl -4- hydroxyphenyl hydroci nnam caci d,
rsrfaroed ey proeds sepaqwyar ceatrelisdisdion under the tradenmark

E’T’E'é\l';'?xtﬁg}tl 3 %ﬁﬁ Jowehastf sy srak Bpknisnecth o borsEjong ghag may be

BB RR Y ECRvesh e dpopab ey AR e pd opes op ggivar contro:
w&grﬁl’)xt Iﬁ ¢ E?sda? ﬁg\&ﬁl}a%ro%%\pe)%?ﬁséﬁaé ﬁsgg%%y lofa (t)peegations that may be

yt ol uene essenti
St - - but | i.nati
fruforfich 6 sfthfnPRIRARRY an BB laop ApeaBBRL DAL ON® -

02| S- H1adenedsiRhaRed bRl @ldo®d of §@Bal sample aspects of wireless
, 6-di -tert-butyl phenol can be from about 0.0025 wt %

HevieR ot cOmAuindHoRbydidig;, total biodi esel .
N, N -di -substituted para-phenyl ene di am nes

[0022] FIG. 8 is a simplified block diagram of several sample aspects of

communication components; and



[0014] Suitable N, N -di-substituted para-phenyl ene
di am nes can conprise N, N -di sec-
wheaogli1384phenyl enedi am ne (PDA), N, N - PCT/US2008/056782
di i sopropyl - p- phenyl enedi am ne, N, N -bis- (i
A-di net hyl pent y*- p- phenylenedﬁbn1ne or conbi nati ons
thereof. In this invention, concentration of the
N, N -di s-substituted para- phenylene di ami ne can be
fqoaaa abduf- elmwpﬂf od blockBisgranp obEVardsamle REpeL§OARPParatuses
IHpllesel dlesels 0015 As used herein, unless
8%‘?"% ‘?P@Yﬁ@ﬁ’é ol a5 glhéh%elﬁ‘r odi esel conpri ses

bi. odi |l ed bi d : :
AR QU8 FeGidiee Cé%ﬁ%w'@g b TaF it e lustrated in the
era%%%?srﬁéglt 1?09%8 rd da%%is to scgl%r % ?Itdglg%a tfr a('ilgl%ﬂsﬁg% gfr tﬁ% g%‘ious

unsa tur I -unsa

A mi}ﬂj@&bl‘r&'ﬁl}f( na(fa}’ld@c%rdrem?c%ﬁ%r ARG @Q&dlt\f(ﬁfj sbMOBF the

a veget e or ani source rocesse or produci ng
w#@gEx z%dH)eeﬁ bhﬁé&fd&"‘%la’rlt PNt ﬂletda%%gma& ln@pld fp‘fbttah%fthe
anpl e i ndi vi dual em cal conponents of
@(ﬁh pondBisiofla gesdnippiatls lé@'g aetiby)lor slc@idsdat®nally, like reference
(n-oct adecanoi ¢ aci d, nethyl ester), nethyl oleate (9-
oohadBaenobcusad It(ﬂdemm likd feetsit@anthrougiivnytc spaciestanennd figures.
11- oct adecenoic acid nethyl ester), nethyl linoleate
(9, 12- oct adecadi enoi ¢ acid, nmethyl ester), or nethyl
linoleniate (9, 12, 15- octadecatrlen0|c acid, methyl
ester), caprylic acﬂﬂ%ﬂbﬂﬂp DESERIPEMYN| ¢ aci d met hyl
ester, lauric acid net ester, nyristic acid nethyl
B@@é} aéqrmuﬁ pePessiod ﬂw{mw&% descgibge helawe Ththoyld be apparent
beheni est er urol eic

ol e ipgg e ma s %%41&?3 b i Vﬁ@?tﬁﬁf?@ytwd that any

Bl Sl Bt ol i RS Lo G b R e e lpeprative
Pg%? tﬁ)é {e%l}lflésglﬂebélﬁ ac klg 15@ {Ilhtng aft Sh&illd a@@‘g%igggheltlahedwect

|ese nprises cru

Hﬁﬁ%séaa&raﬁ ﬁ{bgsc}éqglg%%tetd‘ln@épeh@&ﬁ o?'aﬁy gingt éslgké’tg bR that two

step, e.g., ve excess al coh resi du

8¢ MERS dMBssc AFEcRIAGS bd daRklihdd ﬁsvarl@ﬁ‘éjwhﬁc IRél@Rample, an apparatus
bi odi esel obtained as a specific cut or fraction

a9 B caplctichicd @r b e:tiddsiby bapiaoticddfustigla® niddi et aspects set
Met hods of distilling crude biodiesel are well known

footht Heose.  Hkadditésh, sucht dneappartatus (G156 in(plemientdal @divels @ method may
can be derived fromany suitable vegetable or ani mal
bopracegedivsmigudhargtriietnree kanepomaligyo i stawcteicland fawtienal gy e

acid rapeseed oil (Canola O 1), high erucicacid
rdiersiecroiticr tsalane oF morgeklic asnskisrgt forth hevey ek wiicemore, an
oil, coconut oil, corn oi C ttonseed oi I, safflower

Bipect @@h@qw a) eIaSt%‘éﬁf?Htenb? a claiyar cane oil, lard,

ot oF Lﬁhb“%‘s%fna@? i e g %@33’%.%%?@% 4 various

f
rrﬁj\)ciﬁ e%% an8 gel? e or %elr]li%sre%;’st &%rln V!Jﬁ: %% gu screi‘@er s]t ?10n daterrmnes a

ase r | cerl
{\(Eﬁsp‘ﬁn@vi/érﬁlt) g ugerdff.@f %%)%’sgilss&ﬁﬁ &6 | bB Itéetg . ro{kf)a g%l@%% li nk It
YR BSHlpr&ateDhosdbiredhete tt&lcﬁﬁ{gé Bér@ﬁl%a}%keé'ﬁp‘ﬁ@ﬁble to other
types of wireless devices and communication systems.
[0027] Referring to FIG. 1, a sample multiple access wireless communication
system is illustrated. An access point 100 (“AP”) includes multiple antenna groups: one

group including antennas 104 and 106, another group including antennas 108 and 110,



treatnment, e.g., to reduce unsaturation. Conbinations
[ 0019] Conpositions according to this invention
W@ owpnizsing, or prepared by conbi ning, biodi esECT/USING056782
or bis-hindered phenolic derived from
2, 6-di -tertbutyl phenol (conporfent (2)), and
N, N -di -substituted para- phenylene di am ne (conponent
(3)), can conprise, or be prepared conmbi ni ng, from
@@lmhgﬁoép H@J}lﬁmgwgn}% Al dand bﬁ‘b diditis L(@y Brrjantennas
%8 d on t he anmount_of the biodiesel, apd can
r’?B? r GfFh BECHRHAR dlntﬂ?a“é’&ﬁ!bhrqw QYgL> MHQE B KBEE pteRRs may

BRI BTt B3P PR S OTBRTERL 6 B0y B
%VWB rtlavétp 138 I1 ??511109 {1145 %Qfe thg Xntgﬁnalgllﬁ)g !aﬁc? ?i%ﬁl&gs%{lg n?oci—n}ation to

I nven

A4 ELomahRYY 1639\;&%%5%3‘%@12@ ﬁ 0391% fo )ﬂr&!ﬁ‘ﬂk access

conponent conprising nono or bis- ere
%%in\éf:‘@l(f SR Z2eRer €l 1N 115, Ut ydc@ﬁ%&%mﬁrl@2 is in communication with

-di -substituted para-phenyl ene di am ne. Such
ﬂﬁtahﬁbﬂﬁas(llﬁ% AdS08 COREE itlsd AGer@magrbimadig] 0SheanBindh@s@htion to the
conmponent and from about 100 ppmto about 2500 ppm of
agtesscindialt 1 22avpon &ntvacbiigk 1239 and ro@ig: iaformatemrothethedccess
phenolic derived from2,6-di-tert-butyl phenol and
NrNinadi 25enss wireweredinkak24- pherydqeaeydiidasion duplex 4IRS system,
[0021] The follow ng exanples are illustrative of the
pymehishéean loikstiBsl3 \}%@mcblr% may psg diffgensirepgnenor
this invention is not limted to any one specific
ENBBHNITEIAN. S epITPIcele hemerhlinkhel} it the reverrs lakddpmey use
g he remal nder of this patent application. [0022] In

0 FSANSSunmar i zed in Tablei | the i dent i fied

E*&%Ei e B BB R e T DoV ERh P e B nca o
g(m‘ gﬁ%%qﬁ%“ﬁf’eﬁeh 1§ Q X\@e%toq%(}%je 8?3%?8%{’[ gﬂﬁé f%lc%dantenna

e exanp es I'n whi ese

?’l e Ch nidue Sde& %ﬁe&)io%hﬁﬁ@dlcé/e@ f &lciﬁ'téﬁlﬁﬁialyﬁf DGR 3P %ra‘ijeas

own to those skill In the art. In each

€k 18 adcBR poxitdapi on stability of the conbination
(or of just the biodiesel in certain of the
po9ppr athoy oxamfats) ov@shd Rséad litks 120 BERANCHM Tarsestting
usi ng RANCI MAT test nethod (DIN EN 141 12). In each
amtsiiran o€ atdess ampl0d siyzeilizvadeBngoanvg td eproeathersgnal-®-noise
was 1100C, the air source was purified dry air, and
tatie off thorwiard linds for@hd diffficrenT heeeskatcaminals Tablaed 122:I éhspl an access
shows the benefits of this invention. For exa for
BUPLBANISSS beam-forying ot eansmfi t ppqoseigrmigiatsrsopiéere randornly through
anti oxi dant added, the hi ghest RANCI MAT result
H%)EHVG(%%@@W@(}H%?%? 8 B ?Uéeﬁ‘bécce%%’te“mg mn W}%g cells

or soybean ter, disti

bR b daloend b et i irp ol %3%%%%08%% terminals
lr%lolgsrCSOV?I\II(;Ié1c\/l‘\air'léar esults ranged from 3.87 hours to 11.19

e exanple nos. 1 - 22). For soybean oil

ﬂﬁ@hyl %Sdhﬁarle o&%tloqlls Sk s?gtemvgftFlTGnPWill now be discussed in more

detail in conjunction with the flowcharts of FIGS. 2 - 6. For convenience, the
operations of FIGS. 2 - 6 (or any other operations discussed or taught herein) may be
described as being performed by specific components (e.g., components of a system 700
shown in FIG. 7). It should be appreciated, however, that these operations may be

performed by other types of components and may be performed using a different



anti oxi dant added, the highest RANCI MAT result was

4. 63 hours (see conparative exanple nos. 40 and 41);
wob@sawss9 f or soybean oil methyl ester, not di BCT/UE®A§/056782

wi th antioxi dant added in accordance with this

i nvention, the RANCI MAT result® ranged from 6.46 hours

to 9.28 hours (see exanple nos. 23 - 32). Conparing

conparative exanple nos. 42 and 44, both of which show |

p@gngffrtﬁ cOmpeRiRE. At ﬁlgo gl@g}%bqh aprecigiad Hy}ap oras@rgpore of the operations

istjl]ed and antioxi dant conposition of 300 ppm
gqsm AE Ay ipt ?ssma&aﬁe%fn 4 ZVEHYBAEAENREP of ¢ hi s

BAER | SR Re AR 02 ot B abiomg rocin
SEXSAR Pk TR Gl 26 AR B e oo

t .
BT B PR Pl ST cobug? b poser®Fy iRy
&Rfl109-28pBk fbog g:%%l@?@ Ua¥i6h Yo ddt&dfin&inkhensit ﬁewem Wl u¥Efor
exanpl e nos. and 44 (2.94 hrs and 2.88 hrs,
resRESid Vel ey h wifeddER @b mAginGAiPaliak.| YE: €raRPh@niasoef &h3n loop
45, and 46, each of which shows results of conbining
poybeaantrol ik divetidsyd iresberdetdl lsdow lirecbnqundtian iidod1Ga st
conposition of 300 ppm ETHANOX 4702 and 100 ppm of a
93Rbnents mptesafted by blocih2ehtduong open lerpppiver @npbl thkisgbscriber
I nvention, which shows results of conbining soybean
ghiionE gl g. eastceqiyerdiosppnéns d 06 aé a fanscgiict dit) may receive one or
conposi tion of 200 ppm ETHANOX 4702 and 200 m PDA
B5HWECY e 2B eatasiaEediase statips(ca2. (hpe atatioanfid faﬁpﬂ@ &5 ulngsome

10. 52 hrs) than any of ex le nos. 43, 45, and 46
gt et s ogi CoPig 8 THORAS, R Rip e RiHE of the
Co i t | . 5 5.1 52. .
R s R B ¥ SR B 0085 et s, RS Eitption 704

EBlpons PO o s SR8 A0 PRRB0h BEHRI s gt by -
gifli %\,ﬁﬁn&ﬁe@ﬁ%t&nﬁﬁfricg gPﬁeI?f 71 Qf _ B 'e§arh€|¥ ,eimﬂe_odl'ﬂ)m@tﬁ%l 710

I ch shows res conbi’'ni ng soybean ol

8SEAS an NRFcatd HtihdclRebnad dhabUst 9tigRNY4 ee@%nﬁ@?wémn%uer 712)
200 ppmor |ess of TTBP and PDA, shows at each of
BN FPh@atd @Snesdape-codpriBidg ad ihdtdtn AN VATrafigsitbdwéB. 1
hrs, 9.28 hrs, 8.38 hrs, 7.77 hrs, 6.95 hrs, and 6. 46
Bosversedy peitit icomby)ent a0 detogts etdecoagpan atterferemeatipngessage may
nos. 50, 5 1, or 52 (5.28 hrs, 5.53 hrs, and 5.84 hrs,
c@pactanvedipjtion| tn daercascutaasmit powpar inriftypisalpapdgrengation, the
exanple no. 50 (with an antioxi dant conposition of 200
pasmstriBp 704 Ay draRANCIATACE R SQINPTiHRE BOVRE aepEolingjcatipns to the
examnple na. 28 of this invention (with an anti oxi dant
&l@ﬁ%@rﬁa&}ﬂn 882 o a rHSAICEPRBS e ‘Qé@leﬁ pbase sigitgng/ 04 observes
RA@%%F%T.refult of 9.28 hrs) it can be seen that this
# GOANSE D IMYFAAGEs a substantial benefit. A sinilar

rispn, bas n_ant hexidant ¢ By f .
RO SRR LB 2 P Ra G TP A3 2% Rsrmrigs the open
8 Rk B O phIFE, bl EEN AR 1 S B 7 38 oy

%J%plgmeﬁggo& tRE }f)&\pérseqhﬁ‘t‘i/cﬁﬂﬁké%r{he fRAPA TR Exanpl e no.

shows use of 381 ppm PDA as an anti oxi dant

P =L+ C/N + NI - 10logo(R) + Offset_SS;eiss + Offset BSpeiss (D)



with distilled biodiesel gives a RANCI MAT result of

6.39 hrs. Wiile sone of the exanples of this invention
waigiongiz4di stil |l ed bi odi esel and an anti oxi daneCDUSIDBN056782

with a nmono or bis-hindered phenolic show a | ower

RANCI MAT result, none of these exanpl es use near 381

ppm PDA. The relatively high cost of PDA, and

relativel g | ow cost of phenolics, makes it benefici al
{0938k aph Briefyleseentionslf g passrperats 9T &quﬁm Wfollws. P is the transmit

(E\?%?%éeg&g]g@g C]gr lpsad ae‘lnq@vceﬁyﬁl-llt 0 H} \évz,gatnl egglalate qtﬁ/e path loss).
G reacgpuredthe iy’ %tebgﬁ&%k e i e
%%8{1]13 1619Fg?qatR£‘gﬁ’| %%é es&%&i‘tea%v a%ef p?\ﬁer%vc’el %p?Br}l()of?lglse and

rs are o I'n eac exa

hferferb RS e s At anﬁ“ﬂh?‘%? F.ﬁ%ﬁ%@‘*&ﬁfb&gh@ﬂ%ﬁ%ﬂw‘)“ toits
A R884hied kOWRFibdNaRiofs N%)gg hﬁﬁad&gﬁlﬁﬂm nfesdade’. €s the repetition
antioxi dant is ETHA 4733: the | owest such RANCI

fa@@(-ﬁ% foetieGeRcRd niydslatichAFA fakg. Offsst B8 e%@mro'ﬁsbt\/lﬁarameter
exanpl e nos. 42 and 44 ( RANCI MAT results of 2.94 hrs

prodided 88 the sibscritfee statidal FIINGX. dadpditddsdopsedingwoh theasttoneseen by
not of this invention, shows inproved results with
thetsiloscrilemttatoorii®dsi OffoetsBSf.st tsiag dffseigptraroeter rnaintained at the
Conpar ati ve exanpl e no. 49 shows use of 200 ppm PDA as
subserihar etatigm Hat it hapedoproafaswtion pestvideddtyithe b@s)% sgntloe d04 For
RANCI MAT result of 9.01 hrs. Conparative exanpl e no.
SEnyHews Qfdst S p@@dabﬁrﬁlmpr%ntébﬁ %ﬁwmaiaﬂaaggakmwer control

BB AR EOHBIRES %%tYﬁfm%eglﬁggfﬂ@é%%ﬁ'a&iﬁ@f various
h d
BT ol m B S B A d5theti by RELAAR RRRERL &5 ¥ e discusscd
: T
Hr ool e A BT G R s R Rl R Bl G e power

tlto?End%b%n"r&%w’éd%ﬁblﬁ&léz@épt ained with the TTBP al one.
so, the result of 8.1 hrs with the TTBP/ PDA

AO3H) natAsOﬂé teSerRéd By Blotighdd ¥hd QidEEriteh gtatidl 20D Swer
obt al ned wi h t he %IDA al one and yet provides (ae%l o

camistiec eahponcti Tl hiagaot a epsitcadas)tdagemindihd earsaiiepddfer for
the exanples of this invention using a biodiesel (not
thestvdrieddhk lmned amthampoivex eqlanbn.oFoRBAMpl 4, theasubmmiber station 702
or bi s- hi ndered phenolic show a | ower RANCI MAT result,
mopeccfcutdiethe tansniy pew cuwhenseear it RECIvVEpaPPDA cPabibbmessage from
1PONER CONTROL METHOD AND APPARATUS Cl aimof Priority

thechere ggrian, BHade.g1 plogkddd 1] Irpdidgioapp wilha @W%wah pEnard éetaﬂ in
benefit of. and riority to commnl owned

eovacties mdth 1B gn&hechrl SHStRIPNNG?2 UG?O’/TS@QPt%’JIB’?detFIWB%l (c.g.

P dRseaR Y 1 W dRuReaSore R «Cioubklabiisepbihsociated
L Iggzhlcathnschaggel ébvglI tlnole (c. g | sh&e 2@63)m:f ﬂllé Xase when%%retﬁé

subscriber station 702 detects a variation in path loss, the subscriber station 702 may
adjust its transmit power accordingly.

[0036] In some aspects, the operations of FIG. 2 advantageously provide a power
control scheme where open loop and closed loop operations work together to provide
more effective power control. Here, a subscriber station operating in open loop mode

may adjust its transmit power based on conditions it observes (e.g., the current



specifically, but not exclusively, to controlling
transmt power of an apparatus. Introduction [0003] An
we@b@stirsmd c devi ce may support one or nore PCT/US2008/056782
comuni cation technologies to transmt information to
and receive information from dther electronic devices.
For exanple, a wireless device may support wreless
t echnol ogi es such as WMAX, WFi, and CDVA to
exmAlied m@ghl sy ihilaplsodakaag WQ decawstvrEptiensyn ducrfgrgagbserved
n.a wrel ess device, the selection of a power |evel
éx thihashstaiihsiss %QS@dﬂqogﬁgfﬁfwtéﬂDnay be based on

e N = I TN ey
IS HARSE DY O R BELd SmBt rc
FLARS Tl bd AcAbedih IBnRANRI LB fIS. /By cause

Interterence at nei ghboring wreless devices and may

[@39 tiAy feprNGRE BRblbek %02, 1at Sorh©@poiPRitinge BE\UER ber station 702
0005] In view of the above, various schenes have been

dayedapescd dbt@midhd P updatiiRbPAdjuilira) (S ardrierei @biathe 8pen
bet ween high quality transm ssions and acceptabl e
tooppewict cquavieni. Irevgpral ngylcraxamgone thetdnbsdribEEst 8 AR will
standard descri bes a power schene where a subscri ber
perfarinotheseenpetigives on aecpentd dasis. Pavwermply inasonevanizeliments the
l'ink using either a closed | oop power control
prbserdeny siation 78h mep earivden ypdsigsminthe powvepeqigbeypaameters (¢.g.,
Under cl osed | oop power control, a base station ]
eGP R Ioselndi seds cPBrABaETfbS sukscribg séligs JP? gy determine the
station and the subscriber station selects a transm t
POVR PRI PHBHBERSTHI P REL &t HESERFeLT eﬁl?ﬂi’éi%ngo‘ﬁ%%%a%o@&’ a power

ower . cont.r th ubscr.i b station sel ect .
YR R R rorh A P B e 2l b8y il hesgpsgriver
§tQ§orr°’ r‘flﬁﬁr p&%rn?lh@{ﬂegﬂ)v&%?x 1ga?toﬁr g}a%t&? Wﬁer?ézve} gransrnits data
parameters’ tor e power e%ua on on its own and may

 alpPERGE) paraneters fromthe base station. SUMVARY

06] "A sunmary of sanple aspects of the disclosure

fop3bpWs .In kbms Bepecd b8 asiaRUhAKL fobbrdamk fatf BESRGEfAcntly
the term aspects herein may refer to one or nore
aspRetosthoteviche 1k patholsw for plioees]of Thepdiics el@aiohe In other words,
relates in sone aspect to power control for wrel ess
pahhasm incatticatetermmedde i, estiraated t Hasedlos adsomod eccipebatyesetween the
to techni ques associated wwth determning the transmt
ponee! copditiensiegl, ph swis) Birélssfotesidaad r{\@e@dinks.n Aseordingly, as
aspects, a wreless device using open | oop power
EORPERd BB plock 04, the ariserber sEER 700 (e . baSE A0S tator 716)
open | oop power equation. re, a paranmeter of the
povestimyt s Rsth leas on @663@@5'3 iRk o hBISGHoGest BayEyehgebor example,

recei ved from ano Eer wirel es ? vi ce, For. exanpl e

R e BT DR G POEHSEoE RGN 4 W oncd by the
Pe%gitvgro’}% A comparing that power level with the power level at which the signal
was transmitted by the base station 704. To this end, the subscriber station 702 may be
configured to acquire information regarding the transmit power used by the base station
704 to transmit this signal. For example, the transmit power level used by the base
station 704 for certain signals may be known or the base station 704 may send a

message to the subscriber station 702 including such power level information.



associ ated base station may transmt nessages
including information relating to variations in
w0 niognixaence observed at the base station. ThBCT/US2008/056782
subscri ber station may then use the received
information to provide a paraRBter for the power
equation. For exanple, in an | EEE 802. 16-rel at ed
i npl enment ation, the recelved nmessages nay i ncl ude
(498} natﬂ?@rfowrélhel@ pefd Loy nopyf kesgstipaipdrbase %@TW&WW@Pf

glgﬁas? Eegd e Bl B ko o 6F1EP gy inep @S 4mBY e&@“ﬁ?ﬁ/tbe
%@acr& Seg St ]il zggwggﬁﬁﬁltlalégﬁmzvs{ﬁ%%& ﬂgf?gﬁ—gﬁls rog%grrlltrol signals that
§r‘é9§ eﬁv'eka%rvers%h%tf&%v%r&fﬁ%{k ?rShletﬁE s bike sEa%{\%ﬁ%El power by

re a paraneter

f: 41} he APsOPé'Efes&ﬂ&f‘w QIBCI!: ?0@@&?&9%@9&&% ltfic YHsERAR station

osed | oop power control messages recelved froma

%Sttﬁé bQimatbler l%f) ?%s@l%\ﬁf‘erth&ﬁﬁh 1k HIRISAURS aﬂf&?{na
specify a power of val ue an i ncrement al

CoHFRASBNObf BEe Gh&AIRionT0RQNE lﬂ)e d@a&@ﬂ)e@ StatiGd 76T, i 19618, the

i nterference observed by the base station.[0010] I'n
subiverilas pradbs 76 map edkelinoRcpmine thae uihicasitub tiaiswddfe@nt number
paraneter relating to path | oss over a reverse link

of tomsmitsandscedizeant@inas mep bt osal foage fetvedril end rdvarss dimbs. For

i mpl ement ati ons, the subscriber station may determ ne
exrenmiaton the Sswpek linkethe bassatasion JA4 arpyese opaertcra (@bmg with

| oss associated with a forward |ink fromthe_ bas

eqriain pisceding pred besps g te fra@snahwh#%léheé%hmb@r St%twél 702 uses

b b t at h f d | k th
f’%&%%éﬁ%iﬂ%ﬁ%’% EW]&%@@@Y’ “g’tlg e ver. éﬁah@faeg?rée link
fr Sbg B o eéoéﬂlaanusasoga Uit (Bt taﬂ% A e €S 704 may
L9 TG, ISLESTLIA 00, 0f.cPAL b @SBRI AS AR a1

vari ous ors ) n sone |

%ﬂ%geagég Qﬁ&é AR ®ss §§tﬁﬁét9 !'[brrfﬁé’ fo?%ﬁlldqﬁ{kecot 1@@‘{1 Hlolré)acc‘%u&rﬂe estimate

"' nk by processing control signal that are
beeetretnpantdhg. forward link. In some inplementations
the subscriber station may specify the path |oss for
tdod2] evansemt imglchratdon caliretisiagocalikd guy 8t c@poyod to adjust
t he base station and the subscriber station for the
fherpadr ldsssestmmaevteisseon theldstferbm chermeterivpdserfelnd @adrsosigers need in
subscriber station may filter its estimtes of path
thederwand antesverse Waksl Fargkamplena s¢lGealdratmngeoceddyeqr an over-the-
transi ent changes in the path | oss estinate. In sone
piphldnptanaprpesdare may Be B@@&V%he@t ation may estimate

the path |l oss on the forward |ink, based on novenen
{00d3E (i da iBsedcy Black POF.dipams %ﬁ@ﬁﬁﬁ@%@%ﬁ% "%%@ﬂber station

P PRk B ShaR bt dibat g P}Ié‘?tg?fq%tﬁa‘%?%féiﬁﬁ‘anﬁﬁ%ln the
Qﬁ%mate({: oa?l% {os% aﬁ‘@é t?e%% en% chan esfltﬁtt]?ed es?%la%: a%helo§§ altn s%rne aspects

on variou exanp
4
fh?%%iomt Sl e P AR BT B Bl TR R %E%Z%%%e
1% %ﬁ&ﬂ Rthe diftufSARcdsTRL am@ai&tr k@Asn 80PARRE employ a
sta |on nay define a transmt power offset based onh a

FiryEk.gOfa filter bank) having a relatively long length to eliminate sudden changes in
the estimate of path loss. For example, in the event there is a relatively large change in
the initial estimate of path loss (e.g., based on a large change in received power over the

forward link), the filter may cause a gradual (e.g., incremental) change in the current



qual ity of service associated with a subscri ber

station. In sone inplenentations a base station may
waledosnesa® transmt power offset based on hybriBICT/US2008/056782

automati c repeat-request ("HARQ') associated with a

subscriber station. In sone i Apl ementations a base

station may define a power offset based on the nunber

of receive antennas. In some inplenentations a base

Bethdgss Pagpgpta apechior thepromer capationt IihHueenserihgyaiagnitude of the path

B3 B0 SRR 93 ! e i
T R A
N

osed loop to op

H(a%é%ﬁ”ﬁ@?af{ﬁ%‘ss JBd& to specify appropriate
net er or

par the open | oop power equation based on

[0va4f 1 aNSlchrRANES by BMEL 310134 sHAS irRFIEMERHENS tHS Gfbscriber station
during closed | oop operation. Al so, provisions may be

MeTE . 4. 0th 8BstHhabinT 1) G dRAhZ ahhdofelsweet Hab&l aPMBlement of the
control operations of a base station and a nobile

sitbatrilan sandn 702. pFavdxdepky; iothe cean ey snbkdtibchga®meTi?2 is moving
such synchroni zation is |ost. BRI EF DESCRI PTION OF THE
DRAWENGEI Y 4]/ ofTinegertandaraliteetiorns drpluercasgeiotass afpatthess may
di sclosure will be described in the detail ed ,

oely deiapeurain fetnshorepcaipp ohtiog. dihas.ns thenaeaseoit iney, beglegirable for
in the acconpanyi ng draw ngs, wherein: [0015] FIG 1

the sybserikey statjand O&itagroaﬁﬂw%gé%k shangghii Rathy lgseendsadgpt tg the
comuni.cati on system [0016] FIG 2 is a flowhart of

LY BP0 £iNACSspect s of power control operations:

7] EILG _3.i f h f . |

AL, SRR B35E RO PR
: 1 ' hat t . qf -

3530y O Bl e SLhaCs uElysengtah el gy v

??rg%ﬁéd t5 RAA R thd ﬂgfﬁﬁfsic‘aﬁéntﬂygslr@% ge'.:%afcé‘wiéhi fate?s) based on the

hart of several sanple dspec operatigns t hat

@Y ciBearRIRs e Blsh $fAhS Woti6h o P8l WEBRribbi0S&Mnl WEP power
control and open | oop power control; [0020] FIG 6 is

pOoftb pwe itietsubdcribenvastin HRmdyemaspechsvahempes abdi@nsf ways. For
that may be performed to synchroni ze cl osed | oop and
apenplt,on porop enplemontatiofsGb2 Ljbsediliar statios 7682 siagphdlideed

bl ock di agram of several sanple aspects of wreless
besiigémonén detedomeommatintor 04y st enpcfed@ompterlaGPBrdcsivar, and so
sinplified block diagram of several sanple aspects of
@@%@ﬁra@ﬁ meHor ehihe nebicsberaion 793 (c gy, based onghanges in the
sinplified block diagramof several sanple aspects of

SR CA4¥Y- configured to provide power control as

[(ﬁ%grt hAesrlr%}plpe'sented by block 312, in some implementations the subscriber station
702 (e.g., the estimator 716) may define a path loss estimate based the location of the
subscriber station 702 (e.g., as determined by the location/motion detector 720). For
example, when the subscriber station 702 is near the edge of a cell (e.g., near the edge of
a coverage area of a sector associated with the base station 704), it may be desirable to
limit transmit power to avoid interfering with wireless devices in neighboring cells (or
sectors). Thus, under some circumstances, even though an increase in path loss may

call for an increase in reverse link transmit power, the subscriber station 702 may



[0024] In accordance with common practice the various
features illustrated in the drawi ngs may not be drawn

wo eoosasse? Accordi ngly, the dinmensions of the REF/US2088/056782
features may be arbitrarily exganded or reduced for
clarity. In addition, some of 1£he drawi ngs may be
sinplified for clarlty Thus, the draw ngs may not
depict all of the caonponents of a given apparatus

p@vile a rgdyged eytimate EprBdosstp Frelupg the|nrelabil iy Ehag Hhgesubscriber
RGO il cspRan rRba %f'e!:f.egﬂfi‘é?” DETAl LED
a8 Dt AR M T st AL Yp5ay drie G Sagtaton or

% qr%% uﬁ%ﬁn{lﬁr e'oﬂcém%é%l JEBSH;&U Pﬂatﬁlg"{wﬁatﬁéés‘?é YerRfal nearby

ecitic s

q .
B R P LRl I Sl NEAE| Yo7 B ERAR NGt loss
ﬁBRMie@w%E’ﬁf RGE1Mo8ink Rédto@ s %H%§ Eheqiaﬁ?io@s? ﬁrgmh%rcﬁﬂfrpse@ﬁ)\f (e.g.,

be i npl enmented i ndependently of any other aspects and
frbailthe VEscQtation 764 P HEDES theasiP&eiber SEYorE) 2cddmed thal these path
vari ous ways. For exanple, an apparatus may be
losyds enecingthrairlc ée.grpduvad tiagubbaiter statioickdngisedarg callydge), the
nunber of the aspects set forth herein. In addition,
substrilzon sappai 6l owy restie g et ite thival peticlessacstataboidr the
may be practiced using other structure, functionality,
powestaquetiair dCenvarselynttthoprih iasgesita thanmighboring @ecmrs @reHugher
than one or nore of the aspects set forth here

ﬂﬂlela theanathy POéS tofhe gegsrcal thraspbeaHisy lﬁfléltéora?oa ekt du&ﬁ% the subscriber
0026] F
F BT Dot T RS et b I SeEHba Stton 702
. f wh
%‘ég‘g’%’ﬁn ﬁtg?e B SRR AL S Rtlaein b BnERSBE T oohe
ﬁﬁ) §{e§%§ﬁt&§wgﬁﬁ dlg glfﬁ1 oﬁ@éﬁle% ebg& s%‘[ﬁ)[h 7%2 obﬁautl its final

precia however,

Eﬁﬁla&@é‘ﬁlﬂb g% 10&rL1 'd@s&lﬁ}{d Q@ov%f’@lle'sﬁ@sl%hﬁett LatRhlBP utsé{sptﬁ]§t value as

w rel ess devi ces and communi cati on systens.

R%fr@xl‘erréeﬂﬁ]kt futiFloSs albng VithaRPOBepUw dr Rl Sat RBMGRBI MK &) 8&8rmine
conmuni cation systemis illustrated. An access point

HRQpén AI3p)trans@ltpdasr. myklidudd Be apiredinad Gra0ugae oDihe agdidatibns

i ncl udi ng antennas 104 and 106, anot her group

dincisse atgvantagrirased @hdapisotibttiargpasmaetdistdctmed wigh thegpower
i ncluding antennas 112 and 114. In FIG 1, only two
eqitatiomaBomgemphnpinthE svergalcih datetreimad thyt trapsmit nower should be
practice, however, nore or fewer antennas may

pdipsted Wm\wrde@é ﬁu@ﬁ@tlbﬁrﬁaat@nm rem*pem&l@etﬁre@th@rﬁb@n path loss

116 ("AT" ) comupni cat i he antennas 112
Qgay §imp W?éiﬂ%e &hﬁ@ogﬁf Eﬁ?ﬂ&%s@l%m%%t 0 DOV T LquAHAN.

Wﬁﬁf T St el dTErT opteger sy ot hibS et ot od may
P r%orrn tolpr%\ég 9 Vg er COH?I‘OFIH%,IC&{IOH w1lil'lg'e{ %estchead: co%%r%encmglad (]);)lock

erm na I'n conmmuni ca ant ennas

%‘%j thQ8: 1\6@1%@ é‘uﬁ&taﬂf&leﬂl%%ﬁselsqﬁl ;_vg il djtelff%ﬂﬁ \%gerrations on

! orma on t e access termn ver a
h bdartd Ba@DIFSRGEMYR, IToR @At A KO MeAge ﬁ&t‘?&ls’ﬂM may generate
an indication whenever it detects a variation in interference. In this case, the procedure

may be limited in some manner to prevent the operation from being performed too

frequently. In some embodiments the base station 704 may generate an indication every



termnal 122 over a reverse link 124. In a frequency
di vi sion duplex ("FDD') system conmunication |inks

wai®s118® 124 and 126 may use di fferent freque@iysi008/056782

comuni cation. For exanple, the forward |ink 120 and
the reverse link 118 may use ddfferent frequencies.

[ 0028] Each group of antennas and/or the area in which
they are designed to communi cate may be referred to as
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coverage area may cause |ess i nterference to access
bigyvie). Nl ®ldition N P hlkehibodie@ltd the bAgstalbnamaessy @ainfte
that uses a S|ngle antenna to transmt to all of the
acaesenceet o malirsct marincs (ccgyiesadien araaivel AR} roSanp) e
operations of the systemof FIG 1 will now be
H1052Lis s dd some mspeetsdiéat dase stationdiituagt, itteninterfekenct determiner 710)
flowmcharts of FIGS. 2 - 6. For convenience, the
oyE datermamg vdfether dsre B a-vagatien inghy inderfrsencg pdpey ¢bafghe base
di scussed or taught herein) pay be descrlbed as being
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fd tﬁ@ valug BPER MR8 Fecshtal fRarh&eBthat hY B&éérslta{h%h o4 %%h&ﬁlted and/or
702 of FIG 7) commences open | oop power control. Wen
tgdtivg to ARPpredom v cottesltifiditationhiBatShdBBE istadibn J0Atrhmitted.
702 may enpl oy an open | oop power equation to
968 m e tehees¢madisyrblocl e rthd basedstatiom3@4 fray generate an indication
transm ssion over a wireless comruni cation |ink. The
batimgric evhethcr thiercolpe betoo patirsiserin oderferonceias bitick d(4.sEor example,
in nore detail below in conjunction with FIG 5.
nabg eyenhshereisraegsintien ths pBYBcRntpaer 743 mab@eeﬁéw and@@catlon
&@mer control the su scriber station 7 éﬁ%

E¥egidies e MssrTRstal 2henesin & tRnSHE PargRe sﬁraﬁ*ﬁgﬁr based on the
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d5edts iihe e ongTEILTERoff FHROBFT e 1%d7 3 euspgrate an
m%ti%f E)I’? thafkJ emfaes %w%ga%s%nqgg ﬁgt%%e?n ararne#e(f %tase% onttlée Baérlatlon in

an a ust men nsm ower

Ht?s%fbe‘&i‘fﬁﬂ%%reﬁ@ee. ”Tﬂu%, R ROV LORE bR basé"?t&&on Y0PmRAFEnerate a
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power control indication that may be used to increase or decrease an offset (e.g.,

Offset_BS,.iss) maintained at the subscriber station for the open loop power equation,
while in the latter case the base station may simply provide a new value for the offset

(e.g., Offset_BS,.iss) used by the subscriber station in the open loop power equation.



may generate the nmessage based on any variations in
interference that it observes (e.g., via an

Wo piosnizsuence determ ner conponent 710). For eRGIYPEE)8/056782
if the conponent 710 detects an increase in
interference, the base stati oh4704 (e.g., a power
controller 712) may generate a nessage conprising an
i ndication to increase transnmt power. Conversely,
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i npl enment ations the power equation takes the form of

Rematation pdint fHeeifles thaCpMketsNie to B OGInACRYcldtively quickly at the

O f set SSper s + Ofset_BS perSs (1)[0034] A brief

slés cribgpiiation 362.t Ae a ppecifiet:ens 06! thoubéveoin rksfonkd v inBtease in
is the transmt power level in dBm L is the forward
Initerkergrareha laoges nfagnigude owee sontnal tiediodtionmeayplze petidisd for voice
CNis a carrier-to-noise offset for the selected

waldicrig Oderéo best-gffortinaéiics dileret ibshavistiog apprematiithat the base
rate). is an estimted average power |evel in dBm
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edI ca t he. base statl 04 to
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fset paraneter naintained at the subscriber station

Iuﬁﬁér ths ghia o dad@bfithdseaiRhhLN HF exdriae thY pbher dda&8ller 712 may
station 704 For exanple, an O fset_BS perss val ue may

dEicasdifferehheal @ fou i fivi @ RodEolahdicRRNES omORLEOE antenna is being

commands col | ected by the subscriber station in

c@djad oppased tanifttivo bhenoreaeeptas afe hearg wad. fomwarlyc drtposler

messages (e.g., as defined by the 802.16 standard).
earitiolloe’  wey defent 4 differsnevalae &irlthdyedvow,continglgnditdtemt when

paraneter may be based, at |least in part, on the power

poliRDR lqwRIaBRANbEAIR 8t epRased terWhinge ighgantqnop gsp isesed.

represented by bl ock 208, the subscr.i ber ation 702
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may repeatedly determ’ne
other information. In some aspects, the rnessage may comprise a unicast message

specifically directed to the subscriber station 702 (e.g., via an information element). As

mentioned above, in some aspects the message may comprise information that specifies



estimate) the path loss to the base station 704 to
account for changes in an associ ated communi cati on

webasnes4over tine (e.g., block 206). In this PEBHES2008/056782

whenever the subscriber station 702 detects a
variation in path loss, the sdibscriber station 702 may
adjust its transmt power accordingly. [0036] In sone
aspects, the operatlons of FIG 2 advantageously
SYifee BS oo isFanecier o ihcophe IRODINBICE C@I3EAN PHBIGY ABDTISC
cl osed | oop.operations work together to provide nore
E#?%%?@QQ“ﬁSWéngbﬂF¥§W“pF@F@ ga subscri ber station
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pat Ss paraneter for power equati on may
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one or nore factors. Several exanples of such factors
Wokdd 166p fes&rdoaedl inhly BOtcWRedultgdwst ténthdl @od3: AltQ8@8)oint in
As represented by block 302, at sonme point in tine the
b slarwdyer, tisd lsdse etatidi 204inlal; clzomaeniciatededvatditoiopen loop power
(e.g., updating or acquiring) the paraneters for the
oper! (Wogk Pisie Foeguatplanan open bop yppweatoritiop nede nagtticsnlected to
the subscriber station 702 will performthese
mdueathic orerhest asspaped et seading powercoaftahmrssagdsriragp the base
enbodi nents the subscriber station 702

paieb i fctarths subserdieniion @2 peameple ea@raﬂwg?ﬁsmaé%wh gpen loop
{ h | o
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a (e.g., every frane). [0 I'n some aspects

?Qﬁﬁcdnﬂﬁlonk 810£105 VB e 'bhiél%t&ﬁ)hwotl @8$., ke power controller 712)
sufficiently simlar to the reverse |'i Rk path |oss for

play desasinefwhckier padver wikq daichotd. chhilgcaht @andit fSwerdat the reverse
| oss may be determned (e.g., estimted) based on

hsls (hwedk 51200 At block ¥ 1Hehavbesn stahien dhdnmglthwsordd & ipowsr control
(e.g., path losses) for the forward and reverse |inks.
ponoeed tethg sulasribaptatior MadHose, Bleqwoikyes 0dntral semmand may specify
subscri ber station 702 (e.g., a path |oss estimtor
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hi s process y i nvol v for exanp surln t he,
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in response to a message received from the associated base station 704. As represented

by block 522 the subscriber station 702 may acquire the parameters for the open loop

power equation as discussed herein.



station 704 for certain signals may be known or the

base station 704 may send a nessage to the subscri ber
wGe@Bilms4%02 i ncl udi ng such power |evel PCT/US2008/056782

i nformation.[0040] The forward link path |oss may be

estimated based on various typés of signals received

over the forward |link. For exanple, in sone

i mpl enment ati ons the subscriber station 702 will

6P hat Vhen swaiEcdhing Fpmstasad laopdo BagEROBPrRHIONY May be made to

signals that are received over the forward |ink from
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sone situations ferent er of transmt an
ERORIpYiShANTRRRAAD IFBYy REiHERE (L O telpBrak itk &f &Mfe or the
reverse |inks. F%r exanple, on the forward link the
pas@egtati on 704 may use one antenna (along with

certain precoding and beamformng) to transmt while
{0061 ubsAy icpescrsEdby block 24, ulsesibbombeashemnna® d@ermines the
receive (wth MRC MVBE conbi ni ng). However, on the
trensprispowdriblksadhen thepswei dyprtict atd was THo2lesgyated powerdevel for its
antenna to transmt and the base station 704 nmay use
wversa hink tanasrpigsiprscasi dissussed heigih As tasesentedby blmﬁ Sepifhe above
station may_ adapt (e.g., increase) the path |oss

eRan; lngl aPgrafons meayr RsigRgaded yivik aswyiteh svings tq chaspdloop power
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Ldﬁ%%f or fgrri?g Aol&Y 166 lih BEHe irﬁ&rem%fftﬁpﬁﬂsgjroéisions may be made
el T-calibratron procedure or an over-theair
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represent’ed by bloc in sone inplenmentations t
HelRabickiBer stficat 102N FoPexdmlc, adidikehisse h& @t B bEscQkatiPAt704 may
loss in an attenpt to mtigate |arge changes in the
gsisniBineshagatthatlinsticamd/sabsctibansit®nt70e i@ igesndntaltyhshange its
estimated path loss. In sonme aspects these operations
transnbepacao iuweshe df the sutgcdbdristation 708 dbesaton regpaaye (ode gr more of
a filter conponent 718). Under sone circunstances the
thebswrishess, icpoivgncad®@! npgrateenslob yheabase btason @4 gnd tha subscriber
filter bank) having a relatively |ong Ieng;h to
&Riion ik may el bragechrarygekronized hBi etber werde the basastatippd94 may be
For exanple, in the event there is arelatively large .
eHSAYRe the StﬂPﬁ@ﬂB?ﬁ ation 792t HaREniHRt PSIPRWED el(%hylbe. t,%e Subscriber
based | ar change i n receive ower over the
rapoiarE gatnet i P rap e i g men L e, .
' me ) .chan n.th urrent.path | oss [
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event there is a transient change’in the initia

astiorPILinBcatdd oF thO&Srent frandnhit oW éMBe by et subBibeRstsEon 702
ei ther no change or a reduced

on the reverse link. At the base station 704, a message including this information is
received by the receiver 722 and may be provided to a synchronization controller 730.

Here, the synchronization controller 730 may compare the received power information



change in the path |oss paraneter. [0044] As

represented by block 310, in sone inplenentations the
w@esaraseer station 702 (e.g., the estimator 7HRG)/USAYS/056782

define a path | oss estimate based on novenent of the

subscri ber station 702. For eXanple, in the event the

subscri ber station 702 is noving relatively quickly

and/or in a particular direction, the current estimte

withgaerpcirssparey leyisl (plosk Gdde uparresspted by hick 698 inghe event
f tinge. Thys, in these cases it nma e desi_rabl 0
fhoee wilbssars BRI (€ ol ARTERPCrib RES aﬁmaﬁ%ﬁ%&ﬁw& the power
changes. j ath.l oss and apt to the new path | oss.
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subscriber station 702. [0046] The subscriber station
déhiromyhciRas4akien "ovenent in a variety of ways. For
exanpl e, in some inplenentations the subscri ber
BX0adj on A O2reiBy communidetian dysat asaanghvhe@in @ey be tigloyed to
conponent 720 (e.g., an acceleroneter, a GPS receiver,
piotideoragnis tyhest oftcoawhsication ennteft suble aswhise rdiatagand so on. Such a
station 702 (e.g., based on changes in the current
pystcan mep rompoeumpltinic-pespiseystsme gapaplapioaRp@1Rg commapipation
[ [TB| enentations the subscrjber station 702 (e, g., the
withinptiple usars Py ghafingehe aeilgblssysfemdesours (Gt Bansddy and

the l.ocation_ of the subscriber station 702 . 0., AS.
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(of sectors). Thus, under some ci feumst ances, even

[0vesph N wiRkEkkeARRIPIAa QAL cInRfiSn BBIOnGHbtemi iy @fultancously

Increase in reverse link transmt power, the
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of path loss to reduce the probability that the

sulsat mbe comtramicate wWiliZomd dd momtbasd eateonsivi htrarsingdsiaos ionghe

devices. [0048] In sone aspects the subscriber station

fro@ardeanddevassantinke. iThe foroced linn(csdowoquibreferstbdharearnmnnication

concer ni ng its location by estimating the path loss to

Hek, Gpml the Basersiatiany o the serppandlc avd thegevessedifk (er uplik) refers to the

subscrjber stagion 702 pay estimate the path | oss from .
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receive antennas for data transmission. A MIMO channel formed by the Ny transmit
and N receive antennas may be decomposed into Ns independent channels, which are
also referred to as spatial channels, where Ng < min{Ny, Nz}. Each of the Ny

independent channels corresponds to a dimension. The MIMO system may provide

improved performance (e.g., higher throughput and/or greater reliability) if the



power equation. Conversely, if the path |osses to the
nei ghboring sectors are higher than the path loss to

wo b@ssexssor of the subscriber station 702 (e. gPCT/USI®0$/G56782
the subscriber station 702 being relatively close to
the base station 704), the sub8criber station 702 may
sinply use the initial path [ oss estimate in the power
equation, [0049] As represented by bl ock 314, once the
adshidenal Brensioaeliting creseddivn the multinle frmunit ard feqgive agpnnas are
the path | oss as described above, the subscriber
diilige on 702 uses that val ue as the reverse link path
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Qﬁth@%%&@%@%ﬂ@rt@om RS cPHRS BRI BRINS! athisQhaBRY the access point
reduce a paraneter other than path | oss or may sinply
foesu@et tAempdsemn-fotilg g'aﬁﬁdﬂ thic igrwhak @ it WBciPeMBIple antennas are
equation. [0050] Referrlng nowto FIG 4, severa
opelnblciaotis dcbat pbine base station 704 may performto
provi de a power control indication will be described

968k nciThy tedchbige bkred0ay boingotpppitedinta apéeaeerhplbying various
the base station 704 wi|l performthese operations on
eompqreatsdor ehunicEmg einagrast onqotboneireatsattvienfiG hdepicts
base station 704 may generate an indication whenever
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ced limted,in so manner to. e
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%ﬁgéﬁgggpm [0051] As represented by block 404, the
ase station 704 is configured to deternm ne whether it
[0D69K PEITh 85&iE AghcRRY cdch idafal ;@8 Geiradiditéd 0P a réPBetive transmit
extent of that interference. For exanple, in sone
SOt MHRTISK dath PERicWRF § COfPmasNtodésandfintarlédvanteeialies data for
724 may nonitor a given channel for interfering
sichriatassticemasedoon @aparapdat edilpashsnascleitsttos sted data stream to
above). In addition, in sone enbodinents the base
proatdesd@Ddataray estimate interference in an indirect
manner gﬁl based on a received data error rate
[09G8R] | csoded dagpErteach daie stiepsemay Ae rruﬂtlnlezred(\elﬂgpﬂot data
the i nterference det er er . 710) det er mi ne whet her
¥He DFOM echaiorss i B mt& dafa it Wpicaleh Srewn BHa SRyEa Uit
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are any variations In the magni tude of the observed
byhis1§. TR \@a Faed, @bHME, and modulation for each data stream may be
determined by instructions performed by a processor 830. A data memory 832 may

store program code, data, and other information used by the processor 830 or other

components of the device 810.



to the value of the nost recent NI paraneter that the

base station 704 generated and/or relative to the
w@e@silmsgo power control indication that the baBE&r/US2008/056782

station 704 transmtted. [0053] As represented by

bl ock 406, the base station 704 may generate an

indication relating to whether there has been a

variation in interference at block 404. For exanple
[W7ihe eherroduiision symbalsvar 3lhdate preanterrpdipg provided to'a TX

|1 7 t dj t t hat
%ﬁ&@ 8{0@558%%1 %ﬁ?ﬁfu%ﬁa%éésg ﬁfl%glpfi@%éqﬁ ?yﬂmw g., for
B R ewff%m&o%?é%ﬁ@?gg@gﬁn@a 551 Prt ) AP Beams

S EERLECATKPURERLLON Ak, #PACT HcERAR IRNIKARS T TX MiMO

e valrl a
T
gggggsétfgth %ﬁﬁ%ﬁéaﬁng%é rg\”élfghfs% [ﬂ'ées %ﬁéfgﬁd{f rﬂ‘n:elat?a‘? Eths%ms and to

th’éql'nfe%hé B’Bmt\k)l%h 'ffﬁays Hﬁ)oyfs%lﬂg‘}rdn%[t%se or decrease an
fset (e.qg. g BSperss)” nmaintai ned at the

ﬁ]ﬂ)b SEri ®ikch %ﬂideﬁiﬁr 8T rebbiQcPRRIDrb Qs RAWPec U hitdN stream to
while in the latter case the base station may sinply
prooidetac ar neye yallapesifoils, athé fiathes edndittorg.(¢.gChfpéfics, filters, and
BSperss) used by the subscriber station in the open

o vErtsre anglogtsigrls to @Eevideds modplaedergnetisuitablel focttansmission
408, the base station 704 may generate the power

e thoMIMQheantlo Wma@@kﬂat@&]51§n43$ from tenseasyars 8224 thrppgh$22T

associated wth the subscriber station 702.

e dhg tEansytted fr@p Aridpenyas i i t&wgh@%m&&%ﬁ%& is

R3S E o can Py vies g;q']gﬁ%gl%%{ehgnf %4 Sapds gq%}rgq%w}y N
TR RS RS o Mgt 2 o EEGC%§V%3FI%#3$?%FF§? &la 853 i provided
el OB RS o0 08 R 500t Rl Kk gt e

@&ﬁhﬁcﬁls he gt &tlls n@rhﬁlgﬁéseétﬁit do‘(ﬁic%n@éﬂs‘f K lréé;z@é‘uv% I?@celved r?1gnal

subscriber’station a specific exanple of

aRAVRs tHetoh&iSiBRAPS ﬁdl’ t@ﬁto'vﬂi% @APRs,| dhdifitRdr fp®b REES theBamples to
| ar ger magni t ude pomer control Indication nay be

pieticld @erehsndi@i ‘eeceived? tyrabalstopgposed to best-effort
traffic. Here, it should be appreciated that the base

oG] on A Geteivay RIET)edatd precesher &fiahért secakessardvireesas the Ny
HARQ associ ated with the subscriber station 702 based
meciyodrrumbal atreams frpet Mieteamsediecrh 884 based vh arpaft@4laamebetvise
subscriber station 702. [0055] As represented by bl ock
arogesstigdediaimpiede praviste Yo 4lctgicdg syiepaltsércama EEW\B& data processor
g ntrol, in |cat|on b?sed on the nunber, of rece

Bapdsmadulpiey doudericayey prshdergdessigh dptcetre s Mesgf:am to

Bt dho it %ﬁé‘ﬁjﬁﬁph&z’? s RESamg TF BGR P EROF ditpgrocessor
gel 5 o&g) e%ta d%h%g%a forllrnle{i b?nhe ff%ﬂl\%@ ante?snor%%ﬂ) %nd the TX

or nore -antenna

gﬁ??ﬁ)cgscs%{jz% Afét”(hé &é\héf gllohe power control | er 712 miy

ne a d| erent. val Ue for the power contro

[0¥g5Fat | QBroMBKBr Hd ﬁér?dd%ll? dERWEIcAWhRARR:-83diRe i to use
opposed to when a higher antenna gain is used. [0056]

?ﬂsdh%ﬂ%%ﬁ)m)ed"h@br&b%k SA Brmiieshiag fersd Rl ﬁh@ssﬁ@@rcompnsmg a
e.g., atransmtter

matrix index portion and a rank value portion. A data memory 872 may store program

code, data, and other information used by the processor 870 or other components of the

device 850.



conmponent 726) transmts the indication to the
subscri ber station 702. The nessage fromthe base
WG L@Bims4704 nmay take a variety of forns. |n sSPOEUS2008/056782

i npl enent ati ons the nessage nag conpri se a dedi cated

power control nessage. In somBVinpl enentations a

non- power - speci fic nessage nay be used to send a power

control indication along with other information. In
@@trgver%qwl@ﬂwg@a@eemﬁworabwwag@uwmﬁﬁ @fzgformation

gr%%%%‘i‘r?a? 388%%1@11&% ik S e e PO A B e peyerse link
Bmaer Sahvirarmad Bht IRt e BaErTrL i SR r i B e data
Po?‘ %%{b%¥ 0 a gt?e%‘im%q?%qﬂ a%gﬁ BNk §3§ (Hl@[@d ?}r,] a T dulator 880,

nprise rn % use

Pcﬁ{d?tm?lteﬁ Fbg tlrlé)tgail%];elgﬁg ggﬁA @19(0{1]%/\'854?{ BhPtrar rmﬁ@&r%c% to the device
operations assoclated with transiti’oning %etme
gl@sed | oop power control and open | oop power contrm
wi Il now be described. The described operations
PBTTENCA@hE 8évied®l (D aransd Bt @Bigii4ld frandtht evissIBSTark Beteived by
station 702 associate with one other as represented by
tcantenb2824Asordeioned R ttedtringcdivas K250 modu sty odgmodulator
power control may be the default power control node.
ADENOBD p 8#Mtani pracessed biievieX data prévesiva 842 gt extiagnth® Oeverse link
may elect to initiate a swwtch to open | oop power
Bisbrago iragssritek b de)device 85@x dhp pwcesaar Hifethen deprnpaowethich pre-
control node may be selected to reduce the overhead
sedinE MatrEowse FP%WW@%W@@&W@% WebEdBher Praceres the
t he base station 704 to the subscriber station 702.

SIS BHEL i ons associ ated with open | oop pomer

un t on w th

FfDRhT °5 385 B8 M RGP o st oh SR Phchsgingy B tude one
R S ?@b PR BN B BlpeBBRAl IR heRhP G

StAt10 h[]ogvébr Fd1RbSipsRAERDH %2 g@&péreﬂ@ wWidShe gfo%Eésef]SSO and/or

704 'such as o erved Interfere In the ev here

bhePcdhiRMgsts loh tHéQﬂtdicta 1800 %o £&Hﬂ§&1@15@$nal§ fRgrdirafother device (e.g.,

station 704 (e.g., the power controllTer 712) may

detier $90nas whghttercianinhitariyhapodst &mirot corBarRGeESI2NBay cooperate

transmt power for the reverse link (block 512). At

biithchke rddgsséity Oader sthat canpat@4tsrdyhd davscesiSldo acrpldneesive

control command to the subscriber station 702. Here,

sigealp totsomeoatheodeveerrandenay 8s@ledt shoukhbd Empr@wimm tinlat for each

increase or decrease in transnmt power (e , using

dJeviered Wensidgirtteifungtierplity efrfwoes pastie ef the d@ﬁﬁr@eﬁé@@a@@nw may
he sgg %rlber station 702 adjusts its transmt power

SProv s d Py ierngde porpRonsYt. ik cyeBpl§natinglc RERFGHYING FATBRGaCHt may

kB VRS e 0
R

o Pl SRS Reb B BT B B P BREOSED BBl gmyer pongol
con? PpngéﬁqLé 0.J08, Ry commence open | oop power

I'n response to a nessage received fromthe

Eﬁﬁ 9?' atef (BRsf s haliPRay B4 incbHor 4RI BRSRLE dmﬁ)\l'erﬁélﬁé‘d(wuhm or

he subscrlber station 702 may ach|re
paraiRt &k pa b aicty BEafetuded0Pg., devices). For exarnple, some wireless

devices may be configured or referred to as a Base Station (“BS*), an access point
(“AP”), NodeB, Radio Network Controller (“RNC*), eNodeB, Base Station Controller

(“BSC*), Base Transceiver Station (“BTS*), Transceiver Function (“TF*), Radio Router,



power equation as discussed herein.[0060] Wen

switching fromclosed | oop to open | oop, provisions
woreyshesmade to prevent relatively | arge changeST/Us200$1€56782

reverse link transmt power. For exanpl e, the power

controller 714 may define theZinitial parameters

(e.g., L, NI, offsets) for the power equation so that

t he resultlng transm ower is substantially simlar

Radipfgansgeiyver; Bayis ﬁPltVl“p?m{)ﬁ‘é( Bt Kwdendgd §arv1<ﬁ> %qtésFe%S ), Radio

| oop, nhde some i nstances. t ccoanis ed,

Bate %%t&?f‘pq BB%bg, %é?raﬁﬁhﬁ@te(r@mgpogw ?fr"éli“f F%s) cyies g,

B9 OhuhR R BE Fefad [0 b et SRARed. ftscttber sdiich atso
L3182 Thowh VG LulERES F][ SO Y 10ne %L{rg Iof%rkt Ao, Hrfvote terminal,
@ B Ehbu RAVEuRBRES (B0 1 SpBONR QIS RN,

esignat e DOWeT

%’F AN %@ﬁlﬁﬂha as r‘i’érﬁﬁﬁ@ Sa?ﬁ%e? Q%éﬂt g us'“?déﬁ&r 6o E@&lﬁ%ent In

ock 5 {bov e open oper at i ons’ may

5&9@%&%&'{&5‘&1&%% s%\ﬁ’sctr%@r distidRe ey E&nﬁﬂl&sae&llhﬁ? Eélfﬁﬂ’ﬂﬂﬁé a cordless
control. Here, a swtch back to closed | oop node nay

REphoNe k SEsivn BifiRRpaFFetotSIqNSIPITEplaeea liRicsOcd0dop (“WLL”)
(e.g., simlar to the nessage at bl ock 518). [00651
Refi@r, hipaggondwligicnl BdsStar (“HDA S0 arkandipldederitvcdiaimgsvireless
provi sions may be nade to mai ntain synchroni zati on of
tdmmegtomerapelmhty; of saypeothel surtgblofpradessipdeyict mnhenedrtodq wireless
and the subscriber station 702. For exanple, as
gioders degondarsdy. one he moasespsetataught roan meay herlawmrﬂted into a
nmessages that instruct the subscriber statign 702 t
phrtcdrgnegrlYatprong OF Sart pherdm ?OWr(?-gH@\Aﬁ?}@P) a ipprtable
the subscriber statiqn 702 does, not receive 0

T R AR S C‘ifﬂ%u%]&/@@?”cé Enér ameraﬁ%aﬁ Gefgsgstant), an

on 704 and. th scri ber

R P BRG] AN oy Rl G0 R P

g?ﬁt?on%?ﬁa&?)a%ﬁ% Ze%}eg@’ argleotﬁ%ﬂ%%ﬁ%lg dedibe h%ygsé(&%?.ﬁgd 0h

nsm-t ower

§d’rﬁ§1@lﬁlc9t% vied @'ir’ef%gs MQgiudet ermnes that it should

transmt at another power level. [0063] FIG 6
[008UPt I A LHemRINCE @Box%aﬁpﬂoﬁleoﬁﬁéc% ) @%le”s@@éwé%aﬁ@omprlse an
enpl oyed to maintain (e g., keep or restore) such
syceeteRie1aki, arellfitr, WiokK o 602M AX ac@udpdint) e a @&indhingiBation
702 (e.g., a transmtter conponent 728) nmay transmit
systan. nButdhcam dcoess evibagay pratide fiordmpted camiectratyofor bhe a
current transmt power used by the subscriber station
Tggodn(cther walearsendrverk sugh ag the litamet et aa¢dllokar ne@vorly) via a wired
nmessage including this information is received by the
Plov BRIgEs copprpurigrdiondifikp edcepisingdie dhe eccasssignicrmenyi pgblicgpother
ontroller _730. Here, the synchronization controller
%@C%ﬁ AoTAl ar WHMAK stafiguifo 365est therehy SrkioF SPRAF PHCEN
pecH%%%pomer | evel (block 604). As represented by
B in the event these values are different
, the.d rence ter th a
fﬁ’??g) ARG B ey SRR TG GR A RE P8

@&ﬁm chtlSh IRARRat GRNELSOd o g%tﬁ i?eﬂseutp?oﬂﬁhﬁ%ﬂ{aﬂle(\ﬁnaess

regaln synchroni zat1 on and sen evi se

EQHGRIch @S éh Y3 €£Mﬁﬁé iAk8hb A8l W REISGKIERBImay

The base station 704 and e subscriber station 702
BRYciPRMWiE dhdétherk. In some aspects the network may comprise a local arca

network or a wide area network. A wireless device may support or otherwise use one or
more of a variety of wireless communication technologies, protocols, or standards such

as, for example, CDMA, TDMA, OFDM, OFDMA, WiMAX, and Wi-Fi. Similarly, a



operations of FIG 6 on a regular (e.g., periodic)
basis in an attenpt to maintain power contr ol
w@shiasm zati on. [0064] A wirel ess communi cat PONUS2008/056782
system as taught herein may be depl oyed to provide
various types of communicatioR2content such as voi ce,
data, and so on. Such a system nay conprise
mul ti pl e-access systens capabl e of supporting )
VRl vate ey WPPRrtof Pthicpyise useagne gsynasp §f ¢ Merlatnef corresponding

avai | abl e system resources, (e.g., ,bandw dth an .
HatpR %wfs cXigSehPNES %fmge%éﬁ deyiFe MAY élluae%fg%%e appropriate

e
YR8 E OEL 950608 Lo PR TSRS PSSR oL i
B e GLBIB L ML P P B, ATl b

F%ﬁé%%?ﬁ}% %'elzi]icp hﬁy%%ﬁ?l?‘ig? § W R NS Y S LR 2 A00aRA tr?ﬂsmitter

Wreless nu €-access conmuni catl on system

EE_ﬁVreééi%{l Jo%ﬁ)%ﬁéi%k Ye.S URRRNitt &GO MBI B XY 41 k&sivdrl 04 5’&@722) that
wireless termnals.” As menti oned above, each term nal

RY iHEURAGeas Corpdndn@NE g OkighBIr @nbases Siddiki $rotkors) that
transm ssions on the forvvar§ and reverse |inks. The

fagilitete dominukichoon daswal windgssmeddeurs. t o t he conmuni cati on

link fromthe base stations to the term nals, and the

(0882} se Thervomponenipildsakihed ledfrein snaydbetitnglenoamiadnin gatarioty of ways.
link fromthe termnals to the base stations. This.

Roferiiig todilCof, dppatatusayIWeanssI04are sipesentpdaga series of interrelated
Si n&l e-in-single-out, nultiple-in-si n&llée-out, or a

fanctional Blockhulngsepicaspesti the fTupciienality 95thess blpgoariy be
R
R R R LBy i PR sk R B il M@ P el
LEICRPEROARY o SREOFlBrs MR Ry Py 1 BSICF A 4iRigs
hQEBPEN ek tE D BROE Iﬁa% g{ci[@g ?%6&:}5%@, P NPE R P Relatdlne

M MO syst em rmay provi performance (e.qg.,

Bdrahients e eatRism ARoA th GESTati®k fiRtioARlity of Yoesd blocks also may
t headdi tional dinensionalities created by the nmultiple

b¢ amsisintntad th yoreedtie AMenaaRuaitdettin.| Inzwehe dsPé¥Bs/dnedr more of
M MO system may support tine division duplex ("TDD")
thiedlafhred dlierks yn Bi(v.i%saroopgpl.ex ("FDD'). In a TDD

system the forward and reverse |ink transm ssions are
HW88he skhempparetpeesRZ and §i0d mayonelhde oncher mersinpoduddstthat may
principle allows the estimtion of the forward |ink
pevERAEQNCrar GRare REthedyegtipas desekibedative withmepayd don spiqus figures.
the access point tg extract transmt beamforpmng gain

BPFr REP A RIS %Rmﬁﬂ%&nﬁﬁm&?%raasa?ﬂr@%ﬁ%d tﬁrglr example, a path

i | abl t,.th int..[0068] The t hi
R b S i e A P Ao PV e T A PGP gs may
PR GOPRAVSALR, L v ERIHIAGA 10, Rkl £REhc

er W reless
means 910 and/or 914 may correspond to, for example, a transmitter as discussed

herein. A receiving means 912 and/or 916 may correspond to, for example, a receiver
as discussed herein. A detecting means 918 may correspond to, for example, an
interference determiner as discussed herein. A power control indication generating

means 920 may correspond to, for example, a power controller as discussed herein.



several sanple conponents that nmay be enpl oyed to
facilitate conmmunication between devices.

wopesitfiseal |y, FIG 8 illustrates a devi ce 810PCEUS2008/056782
access point) and a device 850 (e.g., an access
termnal) of a M MO system 8083 At the device 810,
traffic data for a nunber of data streans is provided
froma data source 812 to a transmt ("TX') data
K084k s s df sheuld bq wrlsotoadthasms refsisaes © ancdemey él@%i:m using a
treamis an mttedogrg ?setlvetran
?ﬁ%ﬁﬂ%ﬂ Syehes THISat SC99PGC Q84 8¢ D PR RCT asélérgt thg qyantity

wudy & lvlissépeie?%“i% e B e Db R0 PSR
gfg}%gnl%}ltr&&wo@] 8 QH%USS?HI? otge%\qeg]gtt\x% 01‘[ QOI'Z% emeg S Or(%ﬁs%glces Of an

or eac

Pled@ht, dRf_ é‘%?&&lcg:%stt QRN BHE %lhern-gﬁﬁ d%bé Rt rﬂéﬂaﬁlghét%n ly two
y a

typi cal nown ata atternt I'S processe

KIBR\Rts TRNRY crd 16y K erR S r Uil theatrst éT&nélﬁ (ﬁﬁisyﬁlrecé:désth@ EECBﬁd

estimate 't he channel response. The nul ti pl exed pil

alBhc0d 88md alantOrA B Aak@tcalotRAWise S seheMelemehs ﬁltaya domprise

(i.e., synbol mapped) based on a particul ar nodul ation

soh@meoicelanentBPSK, QSPK, M PSK, or M QAM sel ected

for that data streamto provi de nodul ati on synbol s.

M985Hat a'hoat ef skelbdi thg ,artawcdlldrmmttdrmﬂdihatfioformaﬁm gt agnals may

stream may be det erm ned i nstructions perfornmed by

be ppesertsdpsizgany @f eua%rwtm ffyreastzcmog@mr@ teghagfrugen For

code, data, and other information used by

SR i3t gtugionst %)érrma&siﬁplafpéﬂ%%fsl&nﬁ@ @éwxl@bols and chips
|s far all .data str

Bapinkp s i%?%g?eedié TRrigho b OI\/E)%B%CB‘BE%% By B8 GePTGRPeA DY

@éﬁlf SR r%%%gﬁ% BTG Bt BRI Pb Bl oo ictasor
XCVR

BBGMR o Al BB c] BERED L0 e e S (e T M WD

Rﬁ)@@]es S Olrhoggﬁf ARPLWoER! fARAG Jpgf%Qarﬂfgth\ﬁpé@rHﬁhé Qar{di‘@ illustrative

synbol s of the data streans he "antenna from

Waiahblobles, B0a0RE, Procgirf Indangnsuits, @fd algBRMAl stEedscribed in
transcei ver 822 receives and processes a respective

st eiorsiitie &R ds pediy divilekd BB IDMaiBE émplealca@d Sk grRatrsnic
and further conditions (e.g., anplifies, filters, and
hpdonaredeigs ja digieal ampleogntiigmainsintlogpmplentataaionputal eiédnation of
signal suitable for transm ssion over the M MO
thedwnewhicNmaydudesigael! siiggedusce qodmgtaraneic @thes tesh8igae, various
t hrough 822T are then transmtted from NI antennas

0? RYOSIRTH OBFBTRN GOgs pregfpayeing lnftOEWIS]lS (rhigheay g referred to
850, %he transmtted nodul ated gnhal s 13 3 recei ved, by
RpEcinn {5 SABCNEEIORN atShFQfB’iﬁ’fe S8R R af%%‘oii g r%@@l@aﬁ%ﬂm of

TR I A e . o

gfu C}IVG co ! ogetﬁs %?oc%st ff‘s( glrgufs and stt ‘chav B?en ({escrﬁ)‘ed above

ver res ec rve retelve
generally in terms of their functionality. Whether such ﬁ,lnctlonahty is implemented as

hardware or software depends upon the particular application and design constraints
imposed on the overall system. Skilled artisans may implement the described
functionality in varying ways for each particular application, but such implementation
decisions should not be interpreted as causing a departure from the scope of the present

disclosure.



digitizes the conditioned signal to provide sanples,

and further processes the sanples to provide a
w@orsesysendi ng "recei ved" synbol stream [ 0074PCHUS2008/056782

receive ("RX") data processor 860 then receives and

processes the NR received symBtl streans from NR

transcei vers 854 based on a particular receiver

Eﬂ&ce55|ng techni que to provide NT "detected" synbol
éhs . Thervaripos dastatpe degied blocksamedides. archeeruithdessribed in

A A R T
BEAp TR el SRR REER,or e eSS ppiy The 10 may
gde@? Sagéieﬁgrz“FB‘%%giet1%8%6;?)%2%@%}&%@%“ ‘Tépocesgs% g[ﬁ};)t Qn application
%ﬁ%ﬁfcqh{ég téMUnCcIﬂthAQI g 6' %gi O&Bn% ahttndb®e $ré alfr%} gﬁ’iﬂ?@ﬁ(ﬂ other

e processor ates a'revers

ﬁ%%ﬁa%ﬂﬁa‘tﬂ@ i Vi, BisPRId date bNERXisRP1ddiONiRRGe Raridake

ue portion. A data mermory 872 may Sstore program
e61fifonclR! dectfbdl compeficntd) bptidmtb®Ports@d nie¥hddiel components, or
processor 870 or other conponents of the device
850cdnifiitglon Thecofadesigaed ta pucforasbafmctiong desenireddercin, and may
various types of information regarding the
conmgrriodet aranstiuctiknsathal/ rosid¢ wethinetbe ©.cuhitddg of the F€amboth. A
The reverse |ink nessage is then processed by a TX
gencsal prawes piocc8e8manhé & nietopcessenibybk the altdrngtivgathg processor
for a nunber of data streans from a data source 836,
PR3 BF A1 QOINPNECTHH BIACETSEF. comiee!lcs gRigracoBtiliFTHyr steie machine. A
transcei ver 54A throu h 854 and transmtted back

POCERE 16‘@’/? ®°818P e’[n%t? S ALo @aH%P nging dgyices, e.g., a
dbl% g]gndfromothoe sdr ?r t ?’ recevr %eor

tHE ARt Ehhds 78247 ¢ SHHPPI6REA" By T'AEV 1Y AHSCBIVEPS 82

&%WSQrgsggges ots M%%Hhﬁw& (DQE%/% % a%é%the?@?cht chonﬁguratlon

rocess processor trac
(ﬁ‘ﬂﬁf se is%d&%&%@%t LARORA it e rdf h'ié?@rc%&‘f §€ns8R%ny disclosed
he processor 830 t hen determ nes pr ecodi ng

EdsXs hPexbshlE Of a SRhRE BbAG. tﬂh@ecb@@ﬂ de@%p@&ef@ﬁb@htﬁs

hen processes the extracted nessage. [0078] FIG

ahdeastbdd that thabggifid@tert drehi@arthiiOF Stapd DNhE PIOPEREN TSy BRY

i ncl ude one or nore conponents that perform power

cantngld vaperehamng wghinabgstopbef thiepreseotr disctasupd. €l'hea

power control conponent 890 may cooperate with the
proouwerying 8BGhodradios potshietrelamentonighe sarmdustskegs dey bareple order,
810 to send/receive signals to/from another device

e gy noagand éo B bimitgd ta tha gpecifepidenor Ieprarohy prgpentgd.

r control conponent 892 mmy cooperate with t
Blﬂvé%bss dF OBY 6" HAE GeTHaE FrBBRRSHENITS TBRCtioRsd %S@vp%may be

celve ﬁls t o/ f rom anot.her 1ch

Ay NI
amena {1 easd g iy SOfWare {E WIS OF ARHFURP TR PRSPT by
}mpci gl%[\e/ii hn SO ztwarg tlg %%Qtlotnlg%lg ecsttér%(ril %h Io% Yraﬁ)sml%t\’\@over as one or

escri compon
more instructions or code on a computer-readable rnedlurn. Computer-readable media

includes both computer storage media and communication media including any medium
that facilitates transfer of a computer program from one place to another. A storage
media may be any available media that can be accessed by a computer. By way of
example, and not limitation, such computer-readable media may comprise RAM, ROM,

EPROM, EEPROM, CD-ROM, flash memory, registers, or other optical disk storage,



be provided by a single conponent. For exanple, a
singl e processi ng conponent nmay provide the
wo covstiizsmal ity of the power control conponent BODUSIVS/056782
the processor 830 and a S|ngle processi ng conponent
may provide the functionality2®f the power contro
conponent 892 and the processor 870. [0079] The
t eachi ngs herein nay be incorporated into (e.g
w@?ﬂ keorge o ¢fheyrmagmietio pieEage 19yyices, oaanmtperdﬂedlum that can

a%’p%%‘é‘é gg%Z% S %ﬂ?ﬁ%\é%ggr%ﬂm aor @X% af lél?&?g%l% Oaéat%.
S
R AR B iRl o e b8 Rty obinebO& Biraperty
! ' T,
%9@2%8 )C&%“ét%lggeg?%%? ml%u .. %0%%?%1$£Ve)e{f t%%)ﬂv&’a@e is transmitted from a

O

ﬁaﬁ%ﬁa}l s@cfscﬁlS’é?@m@'(bSL) o WHnal %Mnol%@@@cﬁ"aﬁ alRe&d, radlo and
devices (e W reless termnals) be referred

AScrowheg lthelﬁ&he daildl 0alsle, fded UPBCEAbRS EwﬁfedtpaﬁnDSLS& mess

be known as a subscri ber unit, a nobile station, a
teehmilegisd aich ap infear¢d ralie ahe mma}ave are inaclaésbinttle daffiation of

a user termnal, a user agent, a user device, or user
egdiupneEnisk ahd dsoms usephaempninatuidensonapastithse (CBpdaser disc, optical
station may conprise a cellular tel ephone, a cordl ess
dist.aligitnh @ersallséw(BND)nﬂ@mm dlsiﬁarrdrlﬁw@odlsq wpIR! cysks usually
phone, a wireless |ocal | oop (" J station,

perehrafaty mgwgpﬁncaagswgdeaﬁﬁcsc@mﬁu?e afp ppfisahe wathd%&erc e
anbaa%rlé%s;%agéé@%ﬁgﬂaéé Ba bEhrutscentip & asxﬁy“%? h gputer-

A
mgetg]%n}eﬁf?g lrlB ISIIPIC ”%HV’ ﬂt%ﬁgl?lrg bg%gﬁrggﬁgeﬁgﬁa a e&rcﬁa{de lbfqe medium

. | apt
B0 B iRpIcRRRIck PR Sl R AP Froddreas 08 PPy @
fRYOFe (fre eV1§usDcfers§‘i)ﬁﬁ)ln A A 838 LMy is gﬂ)wded to enable any

entertai nnent device g., a nusic or vid devi ce,

Pérséh Sl ihith&ark ﬁﬁm@]}e orehs@ kiRhRbscRP&isélbQie NY aS¥ S BB ifications to
device, or any other suitable device that is

thesd aspuctedill be eI Bp R to/ thds@siiilérin@Bs atiR@id Wi generic

[ 0080] As mentioned above, in some aspects a wrel ess
piendiples defined dipin sy do apelcelss otdey hgpects evithopt departing from the
cellular, W-Fi, or WMAX access point) for a
sorrohiheatisconusy sthem thepeheridissbsesss detvinicadadety be limited to the
provi de, for exanple, connectivity for or to a network
fspogs | sh(afvm/\b%fémdwéss A dewerdeded igh “aéest FODE ROt vath the

cel l.ul ar mnred or wreless

PRRRTRIRS Wﬁﬁ %?%W @PW@F& the access device may
enabl e anot her deV|ce (e.g., a W-Fi or WMAX station)

to access the network or some other functionality.

[0081] A wireless device may conmuni cate via one or

nore wireless communication |links that are based on or

ot herwi se support any suitable wreless comuni cation
technol ogy. For exanple, in sone aspects a wrel ess

devi ce may




associate wth a network. In sone aspects the network

may conprise a |ocal area network or a wide area
WOet08013849 A Wi rel ess device may support or ot hP€TISE08/056782

use one or nore of a variety of w reless comunication

technol ogi es, protocols, or sffndards such as, for

exanpl e, CDVA, TDVA, OFDM OFDMA, W MAX, and W-Fi.

Simlarly, awi rel ess device may support or otherw se

use one or nore of a varieﬂ?fﬂxﬁﬁorresponding

nodul ati on or nmultiplexing schenes. A wireless device

may thus include appropriate conponents (e.g., air

interfaces), to,establish an omuni cate vi.a one or ..

nor e Em r el 848°EY ‘?%%t%‘ﬁgll f?’h%e@éﬁ TP Yy EoTgprising:

ot her il SheSTnaTHAGAN RRnLGehnel gal es. For

exanpl'e, a device nay conprise a Wreléss transceiver

with ' r -1 b-er. r j | :

(e o. T R A b e R Lo PR A Gl Rrepcs and

722) fhetmidBy taaShH P wATdr A4SnGANPRAR DS dn&thd estin®dt&DBdth loss
generators and signal processors) that facilitate

@ﬁmﬁ@mé&%ﬂgﬁw@h’&fmﬁl wdigtiess medi um [0082] The
conmponents descri bed herein may be inplenented in a
variety of ways. Referring to FIG 9, apparatuses 902
and 904 are represented as a series of interrel ated

f unct 2onal Th¢ ockwd df clagortewhspect s t he functional ity

of these bl ocks may be inplenented as a processing
syst etheirpesivadlitkgeonmeisey a faswerdoinkcisers @rbagostplirietatassubsaiiber
sone aspects the functionality of these bl ocks may be
PlAYPE #8ft ed using, for exanple, at least a portion of

one or, nore integrated circuit .g., an ASIC), As

o scotedanaitdih Lot dreiot Fodihe Shi Berbian e base
%rocessor, software, other related conponents, or sone

81 nati on thereof. The functionality of these bl ocks

al so may be inplenented in sone other nmanner as taught
herein. In sonme aspects one or nore of the dashed

bl ocks in i} Gnefhod 0§ cRRh0RAEreid £ %@ﬂerrgﬁlﬁtlérp%eﬁ{s wer is

902 and 904 may i nclude one or nore nodules that nma
RRbERIEWAE RN 168Y vl cbitfolf unct i ons descri bed above

with regard to various figures. For exanple, a path

| oss estimati ng neans 906 may correspond to, for

exanple, a path | oss estinmator as discussed herein. A
transdi t pohemectetdef tlann3gwhe@nsthd 0& civayg poeer esp@hchdication
to, for exanple, a power controller as discussed

banpiises aplcagt ans of theigneppresasistil of: agtised l0dppoweaycontrol message,
correspond to, for exanple, a transm tter as discussed

h RSP measage caidvinfgmaseihBHr denigg an GHTsot & Spey-

correspond to, for exanple, a receiver as discussed
herein. A detecting neans 918 nmay correspond to, for

e PR o Bon SN SR oSS B it R g et
20. d.to., for. | . troll
DR SR RBR IR Rismete R Bred M ST o0a

that any reference to an el enent herein using a
desi gnation such as "first,"” "second,” and so forth

does got geRehRIHM driclirh 3t WEcRUAME Vel pBhaLEoro! indication
those el ements. Rather, t hese designations may be used
fRicHicl adBame in power based on at least one of the group consisting of: interference
observed at the base station, quality of service associated with the subscriber station,

HARAQ associated with the subscriber station, a quantity of receive antennas, gain

associated with at least one receive antenna.



conveni ent nmethod of distinguishing between two or
nore el ements or instances of an elenent. Thus, a
wo edoenesee to first and second el enents does nPCT/DBZNS/056782
that only two el enents nmay be enpl oyed there or that
the first el ement nust precedé’the second el enent in
sone manner. Al so, unless stated otherw se a set of
el enents nmay conprise one or nore elenments. [0085]
Those of skill in the art woul d understand that

i nforpation and signal s y be.represented using any .
of a Yarietye Brtha Ry élﬂgﬂg? W@&ﬁ%ﬁbﬁ@&?f@gﬂ@ﬁm RIS RO wer is
of exanple, data, instructions, c nds .
FiRtaRaeT 8h 2 <Gishap-a0p FoGhe SRis g ooA GO bR L inifronce
g%}/caggn ¥e%f61%treg gr%%dthg %F%’eus%ﬂl%lﬂf ar{(ﬂlereﬁ?t%}/o% l‘rdl%s cription ey
e represented by voltages,’ currents, electromagnetic
waves, magnetic fields or particles, optical fields or
particles, or any conbination thereof. [0086] Those of

ski Il gwoul ghf HetdaloraRRhechvtRid MakstEididioffpath B doRYRises
illustrative |ogical blocks, nodules, processors,

dRamsiningal dHal ﬁow@ﬂéve’i laghotiatddrvish £ pentele Bfekiade that B received from
connection with the aspects disclosed herein may be
iheplagneaicndviathedbaedrd dinkc hardware (e.g., a digital
i npl enment ati on, an anal og i npl enentation, or a
conmbi nation of the two, which may be desi gned usi ng
source codi ng or sone other technique), various forns
of pr8gr amlbe mgtwid@h clsde. Whesipide astimylanmdaticlossondased on
(which may be referred to herein, for conveni ence, as
anfgnaggpaigugations fardghe fpardayureenye ligdss. conbi nat i ons of
both. To clearly illustrate this interchangeability of
har dware and software, various illustrative
conponent s,.. bl ogks, dulies, circuits,. and steps hav
been Mbocr T BRACSR S B ar Xhei dperin Biresfafipn oF bath loss
' e . Lonality is
%#gﬁ%h%ﬂ?é@k geﬁgg%agygﬁgﬁﬁg%?gggégLdepends upon the
particul ar application and design constraints inposed
on the overall system Skilled artisans may inplenent
the descri tRémbkthaatorenah it WhiRinViAE ¥itRBatWRYGT pht [0§AS Based on
particul ar application, but such inplenentation
feetmtans tisdvabkdaibapttatden. | Nt erpreted as causing a
departure fromthe scope of the present
di scl osure. [ 0087] The various illustrative |ogica
bl ocks, nodules, and circuits described in connection
with 1he adhenmethodiosclaoy@dwherca the getymigeni afpplhtntess iedased on a
within or performed by an integrated circuit ("IC"),
satirceidhe subsphibrastatioh. an access point. The | C may
conprise a general purpose processor, a digital signa
processor (DSP), an application specific integrated
circuit ( Q,.afield pr ammabl e.gate arra FPGA
or ot hir o bt Eleip g BHEO T RRr Pl et te
LRAR LS AP WOl finc AL STEL So0ar g WL &, GATRRR M ey 1ovel
el'ect Tt ¢a conponent's,” opti cal conponents, rechant €a
%ﬂ%{iﬁn b?&ve@r%e%%@été‘@&ﬂ @fa JB‘E QlRQind %&ggﬁ‘.ed to
e e and ma

ertrormt unct 1 ons descri ereln, Yy

14.  The method of claim 1, wherein a power control equation is used in the
determination of the transmit power, the method further comprising adapting at least

one parameter of the power control equation when switching to an open loop power



execute codes or instructions that reside within the

IC, outside of the IC, or both. A general purpose
wWEe@sess®r may be a mcroprocessor, but in thePCT/US2008/056782

alternative, the processor naé be any conventi ona

processor, controller, nicrocéftroller, or state

machi ne. A processor nay al so be inplenented as a

conblnatlon of conputing devices, e.g., a_conbination

entel mode o aC]ﬁﬁ?rg) 1@91? ae\ésré‘@mtmbmpdwwhm e grnsmit power after

% Qﬂ%r oc@ﬁ%@ﬁtagn lgg?reto t@% t%%?ss{lggq%zqsr gg)éq:]ﬂle mode switch.

conflguratlon. [0088] It is understood that any
speci fic order or hierarchy of steps in any di scl osed

process ' Ség:ﬁgﬁa%{‘? foer \%rclgss ggr 0 %(1)%318{1 %8?/61{ %o%?r%? %o%gsmg

desi gn pre e speci

order, gﬁth b %&Q%r Qéap%éd% %sﬂuﬂﬁ% %@thﬂB%ca%%ct%c(?@%R B&cceive link;

rearra e remaining wt e scope O

pres eﬁ‘?ec@iv%ﬁ!l(ﬁi?%d@o R/ cAGRNTP 3B SndTBL A dh 4 |réﬂé€§s a variation

present ele s of the various steps in a sanple

oridefferaaod aade not nmeant to be limted to the specific

order or hierarchy presented. [0089] In one or nore

exenph aowyecresvnadllerenttpted tdéctérurias tramsnidpsetr foedtramynibenk based

i npl emented in hardware, software, firmmare, or any

oo thisientiinated pathdpssaind thd recaptdpentrednirol isdicatiar. e, t he

functions may be stored on or transmitted over as one

or nore instructions or code on a conputer-readabl e

medi um Conput er -readabl e nedi a i ncl udes both conputer

st or aye ne%ﬁ%ﬂﬁﬁﬁl@ﬁWﬁﬂ%ﬁba%W@ﬁ“%%dla i ncl udi ng any

mediumthat facilitates transfer of a.conputer program

from BRI U @%ﬁ%%forwdslt%%ﬁ arRERR Aty o uB Ry IDer

aval il.able nedia that can be accessed by a conputer. By
@ %xanple and not limtation, such

S B TR 0. e

aptd.cal di sk storage, magnetic di sk storage or other
magneti ¢ storage devices, or any other mediumthat can

be used to carry or store desired programcode in the
formof instructions or data structures and that can

be actesselhdyprrao®idldmn 16Ahdercidthy deinaatib®Bf frénsmit power
properly termed a conputer-readabl e nedium For

sxaseiacd with bhen wop pomeecdnsrot.ransm tted from a

website, server, or other renote source using a

coaxi al cable, fiber optic cable, twi sted pair,

d|g|tal subscriber line (DSL), or wreless

t echnb$-0gi &8¢ aRReFrtasOf Gheimal e tvherainihs, reepheedriopics geRe) indication
then t he coaX|aI able, fiber optic cgﬁk tw sted
E)%{PP“SGE)@L cash NG P e EIDy C@é‘ﬂﬁ%ﬁ%@;ﬁt aglos OB $OVRF Fodiregmessage,
radi o, and mcra ve are.i uded i definition of
iR, S Se o or JSaHE e St BiseRados

conpact disc (CD), laser disc, optical disc, digital
versatile disc (DVD), floppy disk and blu-ray disc

wher ejgli s k?gél %%{5% d&tﬁ(s SERLROHC ‘?x/hg?etl@hHMHgﬁdeQﬁ‘ i ¥rerMidl i

d|scs repro ta opticall | as
fRRINGL B8RS aRd 11&&?&@1%\{&1@&%' rgcc‘%LeﬁCfr(Qﬁ tﬂerlpalsé‘ s&ton.
within the scope of conputerreadabl e nedi a.
summary, it should be appreciated that a
comput er - r eadabl e nedi um
20. The apparatus of claim 17, wherein the received power control indication

specifies a change in power based on at least one of the group consisting of: interference

observed at the base station, quality of service associated with the subscriber station,



may be inplenmented in any suitable conputer-program
product. [0090] The previous description of the
waelr@shosed aspects is provided to enabl e any pRCBHUS2008/056782
skilled in the art to make or use the present
di scl osure. Various nodificati®ns to these aspects
wi Il be readily apparent to those skilled in the art,
and the generic %f|n0|ples defined herein may be
HARQ awogigted ity thg splseriberifatiopus Teabar @fi TaeiYd gienmge gain
sco&r 8f t he di scl osure. Thus, the present disclosure
Poried MHIeH 8t Q1S TBEIYS 4RSI to the aspects shown
herein but is to be accorded the w dest scope
consi stent with the principles and novel features

di sl 9ped BRLEMAEhA N7 AUIELIAL 8L PRIRIIEON T A

for w'rel ess

\%Ebd' t8%l§teﬁﬁ QG A SR MM 015 b5§eﬁed aeca'rﬁé}kto Jo%%%'o&fng%cl?eme

r contro i ndi catl fl%ct's a variatro
bffﬁe@ rd fIi&NGR; inRAEreHed ﬁﬁ@aﬂbtﬂ&c&&@(‘[‘ﬁﬁhﬁtb@ Qﬁ&rstd‘ti%h #hd a
transmt |ink based on the estimted path |oss and the
<?@@@Mﬁﬁupomer control indication. 2. The nmethod of
claim1, wherein: the receive link conprises a forward
link froma base station to a subscriber station; and
the transmt link conprises a reverse link fromthe
subsc??.ber Tht apriamiug of déim Hasdcstimthegnath 18ss Bhematetihbuther
of claim2, wherein the determ nation of transmt
adanead tp sstimate dheapashilons by depeminingaysigmheewerdavel @ssocipted with a
The nmethod of claim 3, wherein the recejved power

estiiol Blessagathonts epervshisom dissbase stear viadhefaswaiddinkyr oup

consisting of: a closed | oop power control nessage, a
uni cast nessage, and information for defining an

O fse BSp ss- 5. T nmet hod ,of .cl.ai , wherein.the
vars akte | R nenaricey Qe 7 Rt R el s SREI y ifiner

5{&%?6@"[8 Stg[ﬁgtff_"dfédﬂa(ﬁ?LI s Dask S%ﬁ a}{%f‘l%a{src% éélgk?ttri]@x?shsfgr the forward and

od of
F&ERE Yifks power control indication specifies a change
i n power based on at |east one of the group consisting
of : interference observed at the base station, quality
of service associated with the subscriber station,
HARQ 24sociTaé gshavittidioft digins 1) shictdde thelatt oS estidhator is further
quantity of receive antennas, gain associated with at
harpsdd toidter emmpeeinain extinetién ol hath eds ho chitvdat€ laagenand/or transient
wherein the determi nation of transmt power is further
pEwges.on a carrier-to-noise coding scheme offset, a
noi se and interference indication received fromthe
base station, and a repetition rate. 8. The nethod of

claim?2, wherein the e timatign of path | oss conp
25" The apparatus of cialrn 16, %ere?n th% path loss estlrnator is fSurt%er

adapted to estimate the path loss based on movement of the subscriber station.

26. The apparatus of claim 16, wherein the path loss estimator is further

adapted to estimate the path loss based on a location of the subscriber station.

27. The apparatus of claim 16, further comprising a transmitter adapted to
transmit a message indicative of the determined transmit power to maintain transmit

power level synchronization between the base station and the subscriber station.



determining a signal power |evel associated with a
control nessage that is received fromthe base station
wor@sties4d orward |ink. 9. The nmet hod of cl ai mPCT/US2008/056782

wherein the estimation of path loss is based on
antennas configurations for tR® forward and reverse
l'inks. 10. The nethod of claim 2, wherein changes in
the estimation of path loss are filtered to mtigate
| arge and/or transient changes. 11. The net hod of
cl ai , Wherein the estinption of path loss is based
on m%émn?ﬁ%ﬁpmﬁéu%@%mnﬁ% heci (5o ConpiediCrisdHR e
o%ggl ﬁi‘mz, wherein the estimtion of path loss is
BHPES Bn a 1 ocation of the subscriber station. 13. The
nmet ho i r risi 1tting a
getgltm g{—: ﬁleq}a%%m%hgo%vﬁg B%Sé? g? a.p%wgg %cgr{tr%ﬁ] %Jﬂa‘ﬁggv\aglrd to

nessage i n1 cativ nmne r ansmi
mai nt aj ' j i
The balf: MIBAE BhS pBAHEL:r bEYE o B CRRAPLARLLR N RE RGN to an

588y Pbw & @niFolmodNRH S 18RIV pdv bRtrol SRR L ARatite

used in the determ nation of the transmt power, the

eishatpdviriafer the o ssiitdl i2adplahtiglyaliml @as tth@fghsmit power

paraneter of the power control equation when sw tching

befomthe prxde s@aph.power control node from a cl osed | oop

power control node so that the transmt power after

the node switch is substantially simlar to the

transmt power before the node switch. 15. An .

appar a?-us A8rRPPIRRS d&WiEd A SAMERIHNLEAHOP HRRET O gPmprising:

conprising: a path | oss estinmator adapted to estinate

pat h M§3e 185 svsenating dpathy loss agsecarted wethpirpgeiveditkacei ver

adapted to.receive a power cantr.ol .inﬁli caﬁi on that. .

r ef | eBF&0SO) ECPNEFhP I T ICATER F RIS, TN EI G thp ygration n

i:n?nﬁer oICI er dadapt ed to determne transmt power for a
A 1%k based on the estimated path | oss and the

recel Ml%gnspfg}[vﬁét SRR _CH‘a hrﬂﬂ' GaLt Rita trjag mi-[rl]ﬁk%ﬁpe%ro%ttﬂé estimated

of clarm 15, Wherel i: the recei ve lin conprises a

DAYE dnd eS0T R uRRSEn Rl diEltioh0 @ subscri ber

tation; and the transmt |ink conprises a reverse

link fromthe subscriber station to the base station.

17. The apparatus of claim 16, wherein the

det er gi.nat TholagfardtiSeSoraiin PRWerdils associ ated wi th

open | oop power control. 18. The apparatus of claim

17, whereteive lindk coageisved fqpewer lirdofindm @l basaistatoat toarsubscriber

conprises at | east one of the group consisting of: a

ghowedndl oop power control message, a uni cast nessage,

and information for defining an O fset BS Perss-
the transmit link comprises a reverse link from the subscriber station to the base

station.

31. The apparatus of claim 30, wherein the determination of transmit power

is associated with open loop power control.

32. The apparatus of claim 31, wherein the received power control indication
comprises at least one of the group consisting of: a closed loop power control message,

a unicast message, and information for defining an Offset BS,..ss.



19. The apparatus of claim 17, wherein the variance in
interference is relative to a noise and interference

WO pabsassiepn recei ved fromthe base station. 20PCTH82008/056782
apparatus of claim 17, wherein the received power
control indication specifies dlchange in power based
on at | east one of the group consisting of:
interference observed at the base station, quality of

servi & as3$berrrasdusplidaipnd , sisedn thseirigncstin gHelRRme is
associ ated. with.the subscr.i ber stati.on, uantity of
FetBeyR 2 2Ae ﬁﬁ%gl,terg%?%ea&éwogtréwwdt%%ﬁlq%@é%fta%%b

receive antenna. 21. The apparatus of claim17,

wherein the power controller is further adapted to

det ergj ne ] r , T
e L e
LR TSRARE e Rt BOEL O b AL Sy, prertence
6bRHB1 16 the WASE Qhtiord aﬁalﬁ%hsérol@é a8t LA the shbsctib&station,

adapted to estimate the path | oss by determning a

HIAR@ hsspoMet Witk s@ssabdratRidn\d §ihndt,COMbEDNc IME&HAYRain
that is received fromthe base station via the forward
hdsokiated JvithTh écasppprrraddinge aftermaal m 16, wherein the path

| oss estimator is further adapted to estimate the path

| oss based on antennas configurations for the forward

and reverse links. 24, The apparatus of claim 16,

wher edh t h&hpannardtesel dam hiatderdis thicunqane foralgtapmadng o
filter changes in the estimation of path | oss to ]
fstennyagsethe HRpnih Ao orbagehprst 6HTICEIPaRRjesscodsny scipgrae offset, a noise
a ara{us of claim 16, erejin the path | pss esti mator

i nfricrgee figtion rcsived (1o e bRpestiAny ARG EPEREN T
nmovenent of the subscriber station. 26. The apparatus

of claim 16, wherein the path |loss estimtor is

furth ad I 'yt -

| ocar 1n- of e R LORER RS R AR AARS IASEAEE, Bimates

e patrAbl ﬂ}ﬁdet&ﬂ{iﬁiﬂgg gi‘gﬁlﬁﬁéﬁém&e@ adsbERR AW IHES cﬁ%gﬁl%gsage that

to'transmt a ness cative of the determ ne
1s'rBEEVEdL fr R WRY bak @ staBdiditht foiR@Mink. pover | evel
synchroni zati on between the base station and the
subscri ber station.28. The apparatus of claim 15,
wherein the power controller is further adapted to:
det er B7.ne Theappaeatsnofclpovi), wWhasddthemmanp bwestimoting eltimates
equation; and adapt at |east one paraneter of the
thoweth losmtased o eptanrias gonifiamatamis tferthe foriverdaandopesrsd bidss.
power control node froma closed | oop power contro

node so that the transmt power after the node swtch
is supstantjally sim|ar to the transmt power before
the mote st gpparases ofghaighith wherpdn %ﬁn%nﬁ regdmating flfers

ommuni cati on power. control, .conprising: .
changes in e estimation of patﬁ loss 20 mltlgargg[arge ahdor transient changes.

39. The apparatus of claim 30, wherein the means for estimating estimates

the path loss based on movement of the subscriber station.

40. The apparatus of claim 30, wherein the means for estimating estimates

the path loss based on a location of the subscriber station.



means for estimating path | oss associated with a
receive link; nmeans for receiving a power contro

wo pabsassieon that reflects a variation in interPEr/Esmes056782
and neans for determning transmt power for a
transmt |ink based on the esBZmated path | oss and the
recei ved power control indication. 30. The apparatus
of claim?29, wherein: the receive |link conprises a .
forwafh | i hRe pRromtes ofdamsitafigier comAr gD SEARIOF transmitting a
station;,.and t transmt |ink conprises a. reverse
PehRes rn@&ﬁaflﬁ%ogﬁs deterpiged Semmip ROV tpraIpaRdragstingpyer level

3 1 The.a ratu f claim 30,.werein t

Suttiobifief BRoge e drstr fiitrns SR iien w on
open | oop power control. 32. The apparatus of claim3
1, wherein the received power control indication

conpr iéf.les fhe %ﬁ@?&u%‘ﬁlﬁﬁ 3G I A GRS B! Jé&n%fﬁiré%

cl osed 1 oop power control nméssage, a unicast nessa

and i péeimiyREd @B trhNmid BoW & BaGcBdh £hbw &t coBRoP&[uaB&B-andhe
apparatus of claim 31, wherein the variance in

| Nt er {@ipNG teasSorfceaddrhater dfah@pRodreBn@sIct quiti®f WREEHEEhing to an
i ndi cation received fromthe %ase station. 34. The
appaoai pewafcontral moddfrombrarieded [ddpepaves ebivtesl npmiseso that the
control indication specifies a change in power based
tansatit pevagtaftonthe oiodehevitgh ougmbstontsdlkyt simgarab the transmit power
interference observed at the base station, quality of
befpig thempgds switeh.-ed with the subscriber station, HARQ
associated with the subscriber station, a quantity of
recei ve antennas, gain associated with at |east one
receiXﬁ antenna. 35. The a& ar?tus f claim31,. )
wher eftr t he SPEEHLCTIREOSTAB LY THCA 9 §VIERLESS AR IGaf@n power control,
tgansn%t power based on a carrier-to-noise coding

'Me"%f f set, a noise and interference indication
recei e S i
6. - The Al ARSEntt e (00 o5 GEREL IEAT ohSldinputcr
gstimating estimates the path | oss by determning a
signal power |evel associated with a control nessage
that is reg@inkRdpdth (s bR chagayist atdceReYing, t he forward
l'ink. 37. The apparatus of claim 30, wherein the neans
for esti matdctige @poivaBt@srol heliqaabh tHad &Flcbasedriafion in interference;
antennas configurations for the forward and reverse
| i nksand38. The apparatus of claim 30, wherein the
means for estimating filters changes in the estimation
of path | odeetmanerrensgat powerrfgea trambhot link bassd emthe estimated path
changes. 39. The apparatus of claim 30, wherein the
nmeans lospandibe irgpghvicA gowst sardodindideionat h | oss based on
novenent of the subscriber station.

44. A method of power control for wireless communication, comprising:
detecting a variation in interference at a base station;

generating a power control indication based on the variation in interference; and
transmitting the power control indication to a subscriber station when the

subscriber station is using open loop power control.



40. The apparatus of claim 30, wherein the neans for
estimating estimates the path | oss based on a | ocation
wo@RooBhessubscri ber station.41. The apparatus 0PCT/USI008/056782

30, further conprising neans for transmtting a

message indicative of the det édmined transmit power to

mai ntain transmt power |evel synchronization between

the base station and the subscriber station. 42. The

appar 4l-us &he Brdiomof glaimpér ehereinhe nmeans for

det er ng: determ nes the trans ovver base

povver r’%gﬁfﬁ‘r SRR ¢ ean?aveaaala@ ingiCtiosde thirpabscriber station
er, .0 ‘ad%e power control equation when sw tching
gﬁl 0 power control nmode froma closed | oop

p ovve r th %‘éﬁ qop %%gv%r 28l steg %V Eﬁeaﬁl% bep ?[\Qﬁéth%f({e?errmine

the node sw sUb sta

{rﬁl?sﬁﬁmé&w&qwﬁirargﬁfltﬁﬁg td R bgpedﬁatﬁﬁﬁi \;19 Q Tev%igse Ifik,

conputer - program product for rel ess conmmuni cati on

power control, conprising: conputer-readabl e nmedi um
conprising code for causing at |east one computer to:
estimag.e pRHOMODY ASRAE 43! @Herdintthe Bafi®Giepdeerlib Btermined based
recei ve a power control indication that reflects a
vatheglom@n comirdl mdcdtion encarticratochodet edimgrsehdmaosst ta noise and
power for a transmt |ink based on the estimted path
InbgEerenvd imdhentioadainy 8 lpenvgnti@pand akepchtdocaté.on. 44. A

nmet hod of power control for w reless comunication,
conprising: detecting a variation in interference at a
base st ation; generating a power control indication
based?6n t hBe patiodf slimd4; W?@Plﬁléh%ﬁ%@ncﬁ Hyinterference is relative

AR e e RS Mat R pseith e By & nsp sfhtipn

usi ng open | oop power control.45. The nmet hod of claim
44, wherein: the base station transmts the power

cont r Qé ' n?hg ﬁlte{hgla o%%laﬁrﬂ gASwﬁec‘r&rn tﬁ%m%&acl 'tnﬂrg Mlhl%afli}on %prnprlses

forward 11 F con

Qtyleéslﬁ Snéd’libt‘ﬁg g coﬁ§1§fﬂ -4 Qlogﬁf I%ng&%tt Jo%%ﬂn%ss@%é’v% unicast

for transmt ase stati Vi a revers

hleBage, 48d 111Tftaﬁnﬂﬁﬁﬂafddafm &l O¥rd&, BYGL BirdmbRe transmit

power i s determ ned based on the povver control

i ndication, a carrier-to-noise coding schene offset, a
noi se and interference indication fromthe base

stati 49, aiibe methedel ctaimAd4r whecindlic gditeeatiortdiolce @fwer control
claim44, wherein the variance in interference is
mdicatipw & fugher bhasddsen atriest onceofithe groop comudstmgtalonterfeaance

i s broadcast by the base station.

observed at the base station, quality of service associated with the subscriber station,
HARAQ associated with the subscriber station, a quantity of receive antennas, gain

associated with at least one receive antenna.

50. The method of claim 44, further comprising receiving a message from
the subscriber station indicative of transmit power of the subscriber station when using
the open loop power control, wherein the generation of the power control indication
further comprises maintaining transmit power level synchronization between the base

station and the subscriber station.



48. The nethod of claim44, wherein the power contro

i ndi cation conprises at | east one of the group
w@oemsiisasing of : a cl osed | oop power control NEBGHUS2008056782

uni cast nmessage, and information for defining an

Of f set _BS Perss paranmeter. 4934The method of cl ai m 44,

wherein the generation of the power control indication

is further based on at |east one of the group o

consi 8t ngABfapPHALS fereyiseles COBYRIE@HORPOVRECHAOE comprising:

station, ality of service associated w.th the

subscif Bﬂé&kjﬁ‘é@%d@ﬁctom#@t%@&&reat LUATGUOER 1R H]éer'f]erence at a base

subscri ber station, a quantity of receive antennas,

4'Massociated with at |east one receive antenna. 50.
The of Im.4 t [ Siho. recel vi
reasaplorriomrRLELREEH 1 rBiG  PORB! coBhBEEERY bitdaBn e

@%@Q@Hﬁﬁi ReL,Qf s ifHe subscriber station when using
t 2

e open | oop power control, wherein the generation of

the pRWRAsne@BL ddbtel M6 bieAmhiPhe PN Esnt P IRAdaBB] to a subscriber
mai ntai ning transmt power |evel synchronization

betiveRBer he sBaRabatsdtioans adfly bps 186PpewthRhtrsE ation. 5

1. An apparatus for wrel ess communicati on power

control, conprising: an interference detector adapted

to detect a variation in interference at a base

stati 6h; aThowgrraonefraddiney], adepied to generate a

power control indication based on the variation in '
i nt er therbaprosationrsrnamits Hrespeiveer epntad apdiestiondo thegbsartber station

the power control indication to a subscriber station

Raforyad dighs®di ber station is using open | oop power

contrgl. 52 The apparatus of claim5 1, wherein: the
base. T APPoIPOPIIHCREOILA) RSB R o Bier FRdE st
he subscriber station via a forward |ink; and the

bt BOEC ebkR b Rs: tedefa iVl ast s B ver

station to determne transmt power for transmtting

to the base station via a reverse link. 53. The

appar g us @fe %elﬁka{’(hégﬁ clé(iﬂﬁfﬁ%e?erﬁ?tﬂe{t@aﬁ%h 0 ,Y‘ﬁrdege?mined

det erm ned based on the power control 1 ndication,

Bkl bR fihd i@ iceRirs1aaliBdionC h esBicRid 86iko calimpOiciemaBset, a noise
interference indication fromthe base station, and a
aeP@tdrick@ie iafi@tiob4omlthe bagpadtiiny sndd repkadish ftel
wherein the variance in interference is relative to a
noi se and interference indication that is broadcast by
the base station. 55. The apparatus of claim5 1,

wher ebh t h€hpapmrrateoeiidam JIneibertin the veoapiciis agerigrence is

| east one of the group consisting of: a closed |oop |
it te ampise pndrvda fyenceandipdtivadhat ipbroadeast ynie base station.
information for defining an O fset_BS Perss paraneter.
56. The apparatus of claim5 1, wherein the power

contr 9 %.l er TheS agp%{ra}url]seorf claim 51, wherein the power control indication

comprises at least one of the group consisting of: a closed loop power control message,

a unicast message, and information for defining an Offset BS,..ss parameter.

56. The apparatus of claim 51, wherein the power controller is further
adapted to generate the power control indication based on at least one of the group

consisting of: interference observed at the base station, quality of service associated



adapted to generate the power control indication based
on at | east one of the group consisting of:

w0 piosnizseence observed at the base station, quetT/Ug2008/056782
servi ce associ atedwith the subscriber station, HARQ
associated with the subscribeP3station, a quantity of
recei ve antennas, gain associated with at | east one
recei ve antenna. 57. The apparatus of claim51, )
withtthreyube&s st pationy HARQassagetedaph thecpupgsribeceptian, g quantity of
nessagﬁ fromthe subscrngr station i.ndicative of
FSCEINE AUCIASWRAIR BFSOFiREed SVIHS R FasbPnSIEEtiY DIGHEN usi ng
the open | oop power control, wherein the power
controller is further adapted to generate the power
contr i ngj ' | Nt ai r e r.
synch?%ning§%%h3£¥%§%%ahﬁg”Q%g%rs@%g%%ﬁggﬁ%mpﬁg&%pmdto

RUBSE L IRREa g iRk 13- suﬁ&rib@f‘?tﬁ%aiﬁ&{c%ef &ftra‘ﬁ@ﬁlﬁlg)%gl%r of the

conmuni cat 1on power contro conpri sing: mean r
Slefs 868 dr Batidn WAEA 8bih@hd dpeh Mo fow e R6Rrdtt wRerPRSRe power
station; nmeans for generating a power contro

tatdiotief isanrtiaagshtedtol ft@cnad thapbebr édhtroNin@iche6:e tCaainaid
means for transmtting the power control indication to
aasuiispowdrdeves satchmizafien bttaecs tedest ketiorsirmit tho Bulissriber
usi ng open | oop power control. 59. The apparatus of
sthadmm 58, wherein: the base station transmits the
power control indication to the subscriber station via
a forward link; and the open | oop power control is
used by the subscriber station to determ ne transmt
power Hor AnanBHLE gV R ctS 1R MBAECALiPB PPYRT GANAFOR comprising:
reverse link. 60. The apparatus.of claim59, wherein
the t MGARYIPE dsigiiing 4 ergBPE i EGTss bk B shESBover
contr ol iqﬁicatiﬁn, a carri r-tqfqﬁisi c%diqﬁ schﬁne.
of f seli°¥R REELITARY 4 ROPaT FRVEHARFHIgN PLPTI FiF SAviHes in

9@§ tiaon, and a repetition rate. 61. The apparatus
0 gﬁrgéc% 45181 wherein the variance in interference is

rel at p\end @y ﬁaﬁk?&iﬁﬁg%ﬂ@p&%r%fl%ﬁﬁ&%aﬂicﬁ\dﬂo%ashb&@ib%f‘ﬁﬁtion when
62. The T

i s broadcast by the base stati on. apparatus o

HeduBicaiBer MRINGS Bsihf Sp&ﬂ‘&@? R@@Bﬂ dokrol.ndi cat i on
conprises at | east one of e group consisting of: a

cl osed | oop power control nessage, a unicast nessage,
and information for defining an O fset BS Perss
par ang®.er . Tb3apphreusaqixdaiat it wikretd:ai m 59, wherein the
nmeans for generating generates the power contro
i ndi ctiribese Watsmdranmmats thegmster oprtrad findipagiogrte the subscriber station
consisting of: interference observed at the base
§W@ﬂb@ﬁ¥dg@b]¢¥& of service associated with the
subscri ber station, HA _assg;ig;ed with the

Y

subscHCBen \ORMOYET cantepl s ¢ JURREIOFEStARREIP figkermine
ai n .associated wi.t.h at .l east one r.ecei ve antenna. 64.
o PRt o it & s SO € BT . moans
for receiving a
60. The apparatus of claim 59, wherein the transmit power is determined

based on the power control indication, a carrier-to-noise coding scheme offset, a noise

and interference indication from the base station, and a repetition rate.

61. The apparatus of claim 59, wherein the variance in interference is

relative to a noise and interference indication that is broadcast by the base station.



message fromthe subscriber station indicative of
transmt power of the subscriber station when using
w0 b@somsm | oop power control, wherein the neanBCT/U82008/056782
generating generates the power control indication to
mai ntain transmt power |evel 38ynchroni zation between
the base station and the subscriber station. 65. A
comput er - program product for w rel ess conmunication
power control, conprising: conputer-readabl e nmedi um

oD e e TSk S SE b B SOORY) G
PR AR RSP R B s,
R ek Bl B i R % O35 P e BB

63. The apparatus of claim 59, wherein the means for generating generates
the power control indication based on at least one of the group consisting of:
interference observed at the base station, quality of service associated with the

subscriber station, HARQ associated with the subscriber station, a quantity of receive

antennas, gain associated with at least one receive antenna.

64. The apparatus of claim 59, further comprising means for receiving a
message from the subscriber station indicative of transmit power of the subscriber
station when using the open loop power control, wherein the means for generating
generates the power control indication to maintain transmit power level synchronization

between the base station and the subscriber station.

65. A computer-program product for wireless communication power control,
comprising:
computer-readable medium comprising code for causing at least one computer
to:
detect a variation in interference at a base station;
generate a power control indication based on the variation in
interference; and
transmit the power control indication to a subscriber station when the

subscriber station is using open loop power control.



