TECHNI QUES FOR HI GH DATA RATES W TH | MPROVED CHANNEL
REFERENCE CROSS- REFERENCE TO RELATED APPLI CATI ONS

w( 2@8/0918Thi s application clans the benefit of PCT/U81008051711
under 35 U.S.C Section 119 from U S. Provisiona
Pat ent Application Serial No.60/886,085 entitled
"BOOSTED UPLINK PILOT IN WCDMA", filed on January 22,
2007, the entirety of which is incorporated herein by
reference. BACKGROUND |I. Field [0002] The foll ow ng
dewcmgwseﬁ@k TGANGATA KA ?@W]?WPRQVED CHANNEL
conmuni cafi ons, and nore Haf to an 1 nprove
uplink pilot. I1. Backgroun Wrel ess
comuni cation systens are wi dely depl oyed to provide
various types of connunication for instance voi ce

and/ or data ma rovi ded via such wrel
ommni caCRASRIERRENGT §9 B&LME@MSPSLICATIONS

Eﬁb‘i’ﬁ‘t”' catirp aggﬁéa‘aml Rlnsni e%n &%}éh&%sﬁj‘ﬁsﬁé Rb&ion 119
Sers access tolone or nbre Shared Fesources. Forf
frosit B eRrovikpael BytsﬁteﬁpplmylobeSemal Nop (8 Stcasss entiledt BBOSTED

capahl e of su por n nication with multiple L

@F@Kﬁ% ¢ My il Hpelag%"vém P@%LA‘%@@“{%Y gf which is
%P@‘Ma‘i’éd‘hé’i‘&ﬁ é/réf%ﬁéi@cé pover). Exanples of such

i pl e-access systens include code division multiple

access (CDWVA) systenms, tine division multiple access
(TDVA) systens, frequen [ Vi.S) Itiple access
(FDVA) systens, and ortﬁ%@ghihabﬁgaggncy di vi si on
mul ti plegg access (OFDVA) systens. [0004] Coherent

denodul ati on of a data channels typically relies on
10982her i vaThofolwing degshaten mi@tesagmqrftllydte wiiglpggetoymmunications,

|Q{rogygggug%lﬁg%ng&gp§ﬂ1%s n . nk General ly, higher
O R EE O Ya %t an ﬁ%ggl N require a better
phase and anplitude reference |n order to perform

well. This anplitude and phase reference is usually
BivenBBQQKOBPﬂot sequence or channel. [0005] As an

3’ (Kol IR cBafn [Cagb‘?%?%%lﬁ( AEWY DRk Bifrpvide various

ty@qy iof eomnpmlmtloﬁh &orniaktandd, tvoacesargrmi dito-moi e rpadwlded via such
Pt? of pr.oxi mately Ec/ =, - dﬁ. On the ot her
Wélfﬁ >S |°Pmt 1?%198 ?Ya?feén% s PnbPERS ST Esse P%@%’r‘n‘ntcati% system, or

{fgtgz?glp 'Octaﬁ ﬂg%d% e AR YR /agdest RE ot dRahiot O sRRES §esources.  For

instance, these systems may be multiple-access systems capable of supporting
communication with multiple users by sharing the available system resources (e.g.,
bandwidth and transmit power). Examples of such multiple-access systems include code
division multiple access (CDMA) systems, time division multiple access (TDMA)
systems, frequency division multiple access (FDMA) systems, and orthogonal
frequency division multiple access (OFDMA) systems.

[0004] Coherent demodulation of a data channels typically relies on the
derivation of the phase and amplitude changes introduced by the transmission link.
Generally, higher data rates on a transmission link require a better phase and amplitude
reference in order to perform well. This amplitude and phase reference is usually given
by a pilot sequence or channel.

[0005] As an example, a data rate of sixteen (16) kilo-bits per second (Kb/s)
transmitted the uplink of W-CDMA will require a pilot channel with a signal-to-noise



channel carrying the pilot (denoted "dedi cated

physi cal control channel", or DPCCH) shoul d be
wappsoxisahat ely EC/Nt = -2 dB. This higher SNR PEHURM®08/051711

achi eved by increasing the trdnsmit power of the DPCCH

at the transmtter. [0006] Current and prior rel eases

of WCDMA do not allow the possibility for the user

equi pnent (UE) to autononnusly vary the transmt power

Ritiot (SARDI dfodppediambRly EONeden) 4R, asE I BE&! Bar@dNif the data rate is
|ncrease in Fhe transn1tted data rate, thus Ieadlng to

ingesesddcioesievens(] 1 Wnela-bite pensacondi EVbifs) dife sgest-teringiserratio of the

atn%eéscga;rr%lsl; o{hp&%&%@ 8pe L he'FiPcateH (P%gltca ?n%gle afn%luror DPCCH)
shoeld ibei gipedEmateln HRENITET € <iByNi THiS digher BRI @@ be achieved by
support for the comrunication of high data rates.

[nerRTne e trrnstiitrronter gf BietRRESH 2t the t{?ﬁSf&’f‘i‘@f down
d h o
FRIBT L SRS M R SRR R BTN PSPty or

tie ustieeuaygraers t(BIE) on autohéroodsinatgl the tranyntie pdwer of the pllot channel
depl oynents of hase stations current versions

i
RCBIAET 8 rAFEPMERCFRISr Whincatase 1HetﬂF dranemited £43 rﬁa@aélﬁls leading to
RlelRGicncis, Wil ﬁférﬁ%&dtﬁnt&%vteﬁ a}f‘%{é‘r t1aROMRs & tﬂeh@phnk (UL) in
DPCCH initiated by the ecause of the high

dattemplated futuan seltasss oﬁ)N C@MAbﬁ)ndawthetrwsmnﬁwse ineffidiencies can

dio | tte th | ducti in .
b&tofe sttt it RRpRrsehe stBRMIRIHE0h abhiey dapes
feser ve t hatith AgrcalNFraeficdsh@eRipl #d dowr SsihBasRAsReY ®Rthe inner-
the target SNR, and issue a down command. The correct

Iseha¥itlesr fasicnsiveer isentralris barsdivashe SNA mgwufmorbme;plhoébm%atathe base
Ig{g%ornosglr% i iu%atepr hterl?r?%t Oda gﬁoly ﬁ{s (Tfi&ﬁlg%?ta ?selgvcg}’rent VﬁEI‘F]IOIlS of W-

CDM & thniivt Aeffdredtate o €olldwiag fﬁ@ﬁﬁéaoﬁtoaﬁdroi)anl 1ﬁ@‘dzﬁe&n the transmit
down command in the case of an increase in

poweTs Af tthp MBECHF MiHatedPprithe tHR Bas ebecpnss eﬁ téﬁeblah edata rate
{rgns?l{lgs%:@' Xrﬁi ybr% il \{)el?r?e ?lﬁlﬁtﬂ eradltohlﬁﬂ@g)%{l ldﬁ%tﬁl l&s@,t fduction in
fransm s<i on and t egra des t's or mance.
EﬂHrfdnﬁrcﬂﬂe‘&,l) wint botk lscemarlbs ﬂreas;/lsﬁeﬁﬁ&bsa‘ﬁfb elratttheeSNR dfahie pilot is
finishe mtti he hJ te packet roved
B‘F’anéf?deﬁec yoad t f‘eta@get%?ﬁ s et 4 mecafnr%néns ¢ CQ¥EAE Pehavior
Wolild tRefof BIFDASHstRiSIER & 1s§JEe ReWh REMSSE Lf@)let@e the Where there is
undesi rabl e down conmands, results inapilot with
houwnBhR et m theaadibdwer data rate transm ssions can

[ [ 000 Fromthe foregoing, it is, appreciated.
(BB ¢ hor oMarfbRE i BT SR Ak athetrin® BB GhiEoRS issue @ down
83BmbAd @t €hd B e ITOINt HRFIafYSh e @Xistdil P@wer of the DPCCH, the base
practices. SUMVARY [ 0010] The foIIovmnq1 presents a
gt[a‘rmﬂ ppgratgs gqm—ffm-tyebif redhes the SPHR dor the high data rate transmission and

thereby degrades its performance. Furthermore, with current practices, after the UE has

I)

finished transmitting the high rate packet, improved efficiencies (e.g., boost) in the pilot
transmit power will be removed since the UE, having executed the undesirable down
commands, results in a pilot with a low SNR such that lower data rate transmissions can
fail.

[0009] From the foregoing, it is appreciated that there exists a need for system

and methods to ameliorate the shortcomings of existing practices.



enbodi nents in order to provide a basic understandi ng
of such enbodi nents. This sunmary i s not an extensive
wor@sw8w of all contenpl ated enbodi nents, andP¢BUS2008/051711
intended to neither identify Rey or critical elenents
of all enbodi nents nor delineate the scope of any or
all enbodinents. Its sole purpose is to present sone
concepts of one or nore enbodinments in a sinplified
formas a prelude to the gpmevdatwi | ed description
that is presented |ater. [0011] In accordance with one
Hlﬂlﬂbr e il Thet fOéltolwwr@ |1irrp$e@tﬁerﬂ a&lmphﬁe@nwrmmnw@éonm ngt more
losthr e11‘1tOh r e f I‘OVl ' 0 gSICaSg Ctt%mc%n
onnen% 3n a1V Cat PG AASPrTVe
Sathinbiyl &Xinbg an| éktMﬁ;NeO gsereiEhodif @hhsmamplaltdlk eﬁibb@fhﬁents and is
can be optimzed for high speed transm ssions

l"f‘éﬁﬁ‘é{@ %n@ﬂ@mde%@é@g@g cm-l@pé slesreatsg gl ﬁ‘énl?gdp@@ntsy nor delineate the
SAPOF L POBEEAAEGEIE B0 LR 3RS 2 RO onc o

meradlembodibedtsheraesimplifibé foret hod prdndd: ree thedore detailed description

ggternining uplink pilot channel information in a base
aiingented l4%¥er , the method can include transmitting

fodg1pP! i NKEpi a!c%rd&rﬁ%n N&h IR 06 MBLA AN IRCANR I@Me%tatlons and

cooperating wreless termnals to facilitate uB

pirtespendacgs cdn&sthsgret theecopr eatedusr asppgsl drelmiesdrted o tdmlectlon with

.cooper.at i nals. In.an ill tiv .
P Qingnzdapign oPaup L ob i StmokBiRe st EhaRy. gk piors
EQNBRIBptERTZEd B lﬁFh @ﬁ&ﬂr’t@e{nsﬁﬁ@stsﬁ)n@% Wﬁﬁﬁg&%ogi%t%éﬁgges processed
wirel ess termnals such that the pilot channel data is
pmd@ésbédﬂ@ydthe cooperating wireless termnals as
ﬁﬁ) of pi lA%ora \3N3 %lelape’at S ec%éa taI r%ntholinng%llcdl atesn[he promotion of
st rati 08 operat’ o, tHhe exénprary base stati onPCan

Piddti dffi¢iclidies Pidesuribed ihBﬂ'éEd. 'ﬂlﬁ@nﬁﬂﬂddﬁﬁ efdlude dadrminifig lupBnk pilot
(signal to noise ration) level. In the illustrative

esenglinfimation e bisgestsioar  uphere e methar caretnsbids tegsmitting the
g@g‘?ﬁgﬁ& b nh@leltﬂbﬂngattlohe%el)ne FI‘ 'ﬁ%r@ éol'lé'??—t g‘%g%lﬁééésgﬁtglt‘r{nnals to

val ue from a previously trans
fdoditax eupppin&r mldlasa!ec@timtgl N aopedatmsned fancsiehect €& one or more

d,i
%& SH(ﬁ:’h em% Eilrnents. This

omer control ) IIIustratlvel%@ t he sel ected

AREFGIN %‘éé”lisgﬁBY? HgPlemsnteNps.n batf glati 13 provided
hig t@) rt%nﬁﬁﬁﬁca&é WRof CRIMAT Ath Wtk e ESGMerakihd | Wircless terminals
014] In another illustrative operation, where the

s)cbrtpatatﬂly mhlas ehamnat dasa ik neesssthdyl tby ebomiatang ‘exelnqis! triyginals as
RO LplP shRelongbaiiqioe ine moasured piiot SNR (o
peIBensat ehf & iRBafd GferRQRSthe &itnigley base station can monitor the
pilot channel and can detect a jump in its (signal to noise ration) level. In the illustrative
operation, if the exemplary base station detects an increase in the pilot level of more
than a selected decibel value from a previously transmitted time slot, the exemplary
base station operates in a selected power control mode. Illustratively, the selected
power control mode comprises ignoring the SNR measures during the next time
transmission interval (TTT).
[0014] In another illustrative operation, where the exemplary base station knows
the level of an exemplary boost to the pilot signal, the exemplary base station can
operate to normalize the measured pilot SNR to compensate for the pilot boost. In the

illustrative implementation, the normalized SNR can then be used by an exemplary



illustrative inplenentation, the normalized SNR can
then be used by an exenpl arypower control inner-1|oop.

WO poosl18pT | ustrati ve operation, the exenpl ary PEEES2008/051711
station can estimate the pil o#t boost by conparing the
pil ot SNR received during a boosted tineslot to the
pilot SNR received during a tine when it was not
boosted. Operatively, the result of this estimate can
PewsS@AtrbPineF-IRb! 28 th BIUIBASKY §fdravldn; tl{eo&&ﬂala‘rﬁ base station can
anot her illustrative operation, an exenplary base
sttimatothequlot Boeshby sopoaeng therilob SNBrrce¢ized dirintg & benstasktimeslot
B S PR RAR0 A oA DG B ARPRLAY B ey e
dslsdlt Bothicheange dah%@uk&tﬁtoﬂfo@ﬂlh@ibsthé hfé&sﬁé@SNR.
Illustratively, operatively, during one or nore

K8k quent In piashes| Pusirative oei@ﬁen,afr‘ry cxpaplaryt bpse sfatiengan disable
Hoc‘\gert &5udl &d ﬁlreefﬂ?teslgte&f*%@ﬁ%%%ﬁ&gfﬁ \C%ﬁ)gl\tlhﬁﬁlﬂ% RAR 4 Boosted pilot,

date an estimate of the
apnrmig pedbr ShR asaumjitimnthae thes adrmimlizedh SNRindd -loo@hange from the

ower control 16] In another illustrative
Xioys {figis, slan Hk}s@gﬁw%x \PPRRGNCY dYringoneHf MRRSYPEEAuRyY time slots

BRWSenYarpWRsE 8&EbY &n ke h€ QUMERh L BANAEH ’su&égﬁvél%lme slots to

t he enhanted dedi cated physical control channel
Q}ElaBPE)Cbatlrmette W @RMRormalikeds SRt iThe Inprmadpred &iNR/ ehiy theinfbe used by

he ex bage station detects a substantial power
é%%eﬁ pfl?oo AR r el ess terminal, the exenplary

[036] st at i BakARer QPR ALCe berbiitQh éx@ﬁp&'rﬂ' BhscatatldRi dd8 measure
abl e to be boosted and pertorns one or nore of

thel per@donSNEr rasetred opep arontiak chqrooh Auch msahetanbanced dedicated
?lﬁysncgi 1¥trocf REhL %ﬁel zﬁ-sl?l&t? 0?%%1@1% ! ?IT%S?] atalxgecl%,n(?pne??tw%)gl if the

eX 6 of "a”’signa

etwaipigly Hake aat@kat deteian @&lbs,tarm@l/\@csw@q&ésfeﬁbe ﬁam the ereless terminal,
oper at ed on the control channel. For exanp
(hecpmplare bassnitatin %@aqn@éqte fmyenger theeniloh H%\ﬁ@léa 'able to be boosted

) é?r goH?XanSf"e'b E{eﬁhﬁancegﬁé eéﬁﬁat%og(?"') and the

anne cat ed physi cal
fi & Chan nil aﬁc&]a@%hﬂplaryldpaﬁihbﬂ,t upcml the dcetiNRfof siphed by the

control channel can .be esti mat ed the e | a base
SNl bas LTS Q8 2908 B! ‘H@%é?l % gifafgihannd], power control
bdr BisEFeRdby 6h Yhe &%%ﬁ&ﬂa‘ﬂﬁély Fokr QQarﬁﬁlte' el edD SRS cdnf181 channel

control channel can be adjusted to represent the power
ohy thvetheoenah¢le dedpedtat physicad omeirok ohgnnel (E—@P(EEH) and the data

illustratively operated enp). oyi the ad d SNR

PRyt [ GoTF FRRRS nariHed, A el e (-DPDCHD.
Ilh@tr@tmﬁspltﬁé leRa&eth%to@htr@lncteaﬂechaﬁ apl &tlﬁﬁmrbycﬁlete&@ﬂnplary base
at the beginning of every TTlI where the user equi prment

stymn gnd wsed fonmner-logd meweb eperadt Lttty dy eapgratively, the estimated
gﬁkn&fn f’ﬁl Sc)on{rrglychtaglﬁaséﬁltbe\’\g(ﬁ&t&l %%or%ﬁ}e‘i&t Fﬂlé %gwer gfe the normalized

pilot and power control can be illustratively operated employing the adjusted SNR
estimate.

[0018] In another illustrative operation, the exemplary base station can disable
power control at the beginning of every TTI where the user equipment (UE) (e.g., one
or more cooperating wireless terminals) may transmit with a boosted pilot. The
exemplary base station can operatively determine when the UE may transmit with a
boosted pilot because the exemplary base station can provide control over the UE

transmissions through one or more message grants, and through DTX control.



exenpl ary base station can operatively determ ne when

the UE may transmt with a boosted pil ot because the
We2@aPI Py base station can provide control ovRCT/UBMO&MS1711

transmi ssi ons through one or Aore nessage grants, and

through DTX control.lllustratively, the power control

can be re-enabl ed when the exenplary base station

decodes the control channel (E-DPCCH in WCDMA). In

HhRtrhtivets thatjow@r @BRIEEAL EANbe tL8nbRA (Abn CRABRGHpIESNbase station
comruni cate which fornat is bei ng transmtted fromthe

dscorpy e yrontaelechgneel (B R{dHtip &V &y mohe ilystrefieseperation, the
transmtters as well. as ther the .UE i s bposting,the
HORRE bkl S BB B0 v R h b i B R R Bermptary

bas est@ioat dr@nthe adheUdri ibZewirbResy gandniittet ddecdtan@hechRr the UE is
control channel to normalize the pilot SNR estimate.

powting thawideiotiRdhe iliystratyeapnayeiqnmiicetisripdary dase stagon can utilize
' ' . . [ -]

PRSI KeRRER: BRSO AN LA BOHE RS b

[d0Akt r at i tehyothérhdluetxaivpl iarplerbasgiont alid oxena@larynidse tsation can

B, st ance aLeh. Lhe UE opeates 10 baost heBlLRL. i,
HREEALLAF bAR seftiol @R ndTRSS #R8SstiR e WBCIPfhe TR @Béijgt%s td Boost the

an illTustrative inplenmentation, the exenplary base
pilatt dndnlirodrtheir Areguéncytio congrarce ryr @mmnstaes efegrantnamkssages to

an absol u rant nessage to .allow.the, one or, nore )

i B gL isni fian TRREES (fSmeBiigm ia Hredb i hig atagion can
tradsehitol drleZir Mbr@ whRRSE REmMalsodn AR6Iufe FRRGhdsk&xetd lallow the one or
[0020] To the acconplishnent of the foregoi ng and

merawvedlcenigsninglydcgnd/loy torpesnnil pdsghy data vase utilizing a boosted pilot
Enpl ene kons conprise the features hereinafter
%‘Oqglsﬁe%gégﬁih‘bed and particularly pointed out in the

poaops. Theoftht laowdngistesar bPthicoforegding bed agineydadds, the one or
drawi ngs set, forth in detail certain illustrative )
g}@ﬁegh@tr@fvet1ﬁg)lwtqﬂonﬁ@p@pp§q thetfpatpsey dereinafter fully described and
. . cts are indi .
LR, TSR SBARECT AL S0 g g gonc
pirawiiegspdee Sordf irv detad wsrtainl iliatraitvi \wepdapb L thendret oromsera dlustrative

be enpl oyed d the described illustrativ )

}%F%E%ﬁ AT o PS8 AaPSCh, B AETGHR: AT Putst g of the various
it whARdht BEhE jrvalistd fusBRIVER iRt 1

i%?—%e DR%WQNG‘; ?OOEZIE]%Q?I \é:a 1?&‘5} I Iuast r§tles a wr Iegllnggg%e employed

ashthendesaiticdnllsstsitizenimplecacottidaners wichtied,/tr inolude all such aspects

as(ftzlcts set. forth herein. [0022] FIG 2 illustrates a

MG BFESYUTAGH NI cati on systemin accordance with

further aspects of the present invention. [0023] FIG

BA illustrates an exenplary non-limting high-I|evel
bl ock di agr anBRIEF DESCRIPTION OF THE DRAWINGS

[0021] FIG. 1 illustrates a wireless communication system in accordance with
various aspects set forth herein.

[0022] FIG. 2 illustrates a wireless communication system in accordance with
further aspects of the present invention.

[0023] FIG. 3A illustrates an exemplary non-limiting high-level block diagram
of a system that facilitates pilot channel optimization according to various aspects of the

present invention.



of a systemthat facilitates pilot channel
optim zation according to various aspects of the

wW@e@seMmB9T nventi on. [0024] FIG 3B illustrates BCIHHS®08/051711

station receiving signals froma plurality of user
equi pnent such that uplink pilot signals can be
optim zed according to various aspects of the present
i nvention. [0025] FIG 4 depicts an exenplary a
[WaR4] | M ti pEs P38 Qllu@Rtds T Bk @RiohCREARIN@CEMal BBt # plurality of
various aspects of the present invention. [0026] & '
Bscir |equipnreat eechathebunlinli pdet veselaepabatapsinfizad accordlng to various
%%%Lt épﬁlnt ré/\él tmve% Wi rel ess communi cati ons
SAVT T Snment “accor di r?g to various aspects of the
[ow2snt i on. FI®O02dkpiblsGn Exdnplatstd abesindfing pllosbpt@hizion scheme
hi gh | evel net hodol o uplink pilot optimzation in
acoptinmiocerigns hSP\f/‘%\tlslo ﬁ@%?ﬁ?@@iﬂﬁ%ﬁp@ descri bed herein.

] FI .
08 ol og ot MTEE R BB rRfrlcaidat bk Wi Gt within o
amekessjmeumwcatibn\s anviesnanbadrdieg tevaiess nsfjeed ofi @reeinnention.

L3FE N, § b el T 68  ae W T AL Pt dalagalovink pilot
@ﬁhﬁigﬂl&gm@él:&rhﬁ’ﬁc% VFig] Jfa?noug 0080dinfehf3 dederidel heteiiat eS a

stemthat can be utilized in connection with pil
H92BIri zat | BIG.MI tllustraspec tillustratreehigbdengb methodoigy for upllnk pilot

actcordance Wlt vari.qus enbod nﬁn{ d)[e %’b FIG 10
PRYTRERT R lé‘sacg‘ﬂf %1%8&%‘ FAFIOHD AOPPEeR R P§iclyr am of
fooRope st ari@ng iiNuAGERr SaBgamME tddonaidiOHRnaSRRS $mPfemented in
the invention. [0032] FIG 11 illustrates a system

edeardapemwish vatious asperty mchldmenmltlpkﬁ; oglls-h uplink pil ot

ﬂ'&?ﬁgel al kﬁ?aé Rk splgtﬁl%a@% eilg}lv‘rflzre?zuq connection with pilot

trative I mp erren

bptiriishtied @ih adypedtespiod kqulwnkﬁﬂ 1ﬁ313cdrezm'b Réith \(a@mgs ernbodlrnents
w reless term nal nobi | e devi ce, end node

1003l rent eHlG nlGdkskraaner sxFmplapapeligiing b@@k:ﬁlw@n of a base
LambeeR &}har?d%%ltﬂ ?Q%%L affeths oéﬁle' ihidibhat es an

exenrp non-11m I agram o

e gull n| c at Fih lsiylﬁtmmtesm:sysmm thbt ¢ag hepituhnkd m domhection with uplink
opt i L n i.n accordance w th. varjous as ts of .the

R ‘?té nrbalgGaper ™ 4qcgence Witk verigns distrgys elﬁﬁf&anon

BFt i onspy 0935]11dkstes 1eh idxbd Efa[‘;atﬁfrel@ﬁ Q4AMR1afg., wircless
non-limting apparatus that enables pilot optim zat| on
aeoordi mgbilo demiceousd inodasticat im@emapbénenicepideng: with various

15 illustrates an exenplary non-limting
gg’ﬁté?tla}’tedgl DI4UQ8Y | i t at es pil ot optini zati on

fogar di ng FRGVasi DsStrithd Wat BRIyl HBA-SRBHALRLHISNS diagram of a
communication system incorporating uplink pilot optimization in accordance with
various aspects of the herein described illustrative implementations and operations.
[0035] FIG. 14 illustrates an exemplary non-limiting apparatus that enables pilot
optimization according to various illustrative implementations.

[0036] FIG. 15 illustrates an exemplary non-limiting apparatus that facilitates

pilot optimization according to various illustrative implementations.

DETAILED DESCRIPTION
[0037] Various embodiments are now described with reference to the drawings,

wherein like reference numerals are used to refer to like elements throughout. In the



DETAI LED DESCRI PTI ON [ 0037] Various enbodi nents are
now described with reference to the draw ngs, wherein

WO 2008/09189pEr ence nunerals are used to refer to PERES2008/051711

el ements throughout. In thefolll owing description, for
pur poses of explanation, nunerous specific details are
set forth in order to provide a thorough understandi ng
of one or nore enbodi nents. It may be evident,

1‘?% dedcbiptions U pRRREN BERLSafAdnbBuRbRfS 's?@cqﬁc details are set
mntho these specific details. In other instances,
{oethl injondanro pravigstatherpugh gndessteeding af ensorowerciombsidoadats. It may

der. to.f [Ag:\: d
B’e egldg% g{)v?eeﬁt gh%rc [sﬁ% glj%bi)(?imea i %ng‘tr)]e %?aggl?egiu\év%g%&:tg?se specific
adtailde IpreEseninstahSNhicirknand stagairtdand Rl ews atd shown in block
shoul d_be apparent that the teaching herein my be
fom;ip opdopfqicififate desgribmerone 9f MghvicHpRAimahS.

fic s '
] o B O R T B U Befhidel bt
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(e.g., data from one component interacting with another component in a local system,

distributed system, and/or across a network such as the Internet with other systems by
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aspects or features described herein can be

[a9gll Enent eMoasovar, Tehliods @ppas ad)rusfeamresardrei;aribedoherein can be

ufact re usi st andard progranmmi ng. and/
PIRERIFY ndy taeélrﬁ%tF e?g)pal‘ﬂﬁlé@pt (g? Artcle t‘% many Cture using standard

&%@%bfn%ﬁfn'gra%d/o@%néiﬁ%n'@%&in’ihdé TRt gededrd® Sf%%{%@@ea as used
cormput er "program accessi bl e from any conput erreadabl e

b@vincis, intcaded &r ¢nampaed i aompater gxegrpinegceessible from any computer-

co ter-.readabl e ned, n i ncl,ude bu

R evies Sag s et SREcwlngabmpnte TofiafiE medjp gan include

fn'ltoeﬁ@)ﬁoﬁ liskted m@m%hetﬁc §tbfa|g9$ieV1@é§(e)g e o ﬂ@pﬁ;kalsk, magnetic
., conpact disk ta(%l tal versatile di

DV} aptipel driirle o uacabick (PRI eVl e VD), erc.)
iR B S Y RN et e e
adaitioalhyg sendbusyierags nﬁ@fa&ie@@lﬂed&h&rem can represent one or more devices
and/or other machine-readable media for storing information. Additionally it should be
appreciated that a carrier wave can be employed to carry computer-readable electronic
data or instructions such as those used in transmitting and receiving voice mail, in
accessing a network such as a cellular network, or in instructing a device to perform a
specified function. Accordingly, the term “machine-readable medium” can include,
without being limited to, wireless channels and various other media capable of storing,

containing, and/or carrying instruction(s) and/or data. Of course, those skilled in the art
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Time Division Multiple Access (TDMA) networks, Frequency Division Multiple
Access (FDMA) networks, Orthogonal FDMA (OFDMA) networks, Single-Carrier
FDMA (SC-FDMA) networks, etc. The terms “networks” and “systems” are often used
interchangeably. A CDMA network may implement a radio technology such as
Universal Terrestrial Radio Access (UTRA), c¢dma2000, etc. UTRA includes
Wideband-CDMA (W-CDMA), TD-SCDMA, and TD-CDMA. c¢dma2000 covers IS-
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can illustratively operate to decrease the power of the DPCCH by the amount of the boost
in order to resume operation at the normal power level.

[0046] In another illustrative implementation, the level of a control channel can
be increased (boosted), such as the Enhanced Dedicated Physical Control Channel in W-
CDMA. In an illustrative operation, the E-DPCCH can be first decoded, then the
modulation symbols are flipped according to a selected scheme to transform the E-

DPCCH into a pilot reference. In the illustrative operation the E-DPCCH can then be
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[@0@e] pi | ot By idsompeadodeh command in case (a) the base station reduces the SNR

for the high data rate transmission and thereby degrades its performance. Furthermore,
after the UE has finished transmitting the high rate packet the boost in the pilot transmit
power will stop. As such, the UE having executed the undesirable down commands, the
pilot may be at such a low SNR that any lower data rate transmissions may fail.

[0050] To overcome the shortcomings of existing inner-loop practices, the
herein described systems and methods provide a wireless communications system where

an exemplary base station illustratively operatively measures the pilot and detects a jump
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ofxtetiy anderbéseasstiptian tiganthe siorfmalifdt BRRpdidhobebsigebftom the
conparing the pilot SNR received during a boosted |
PHCV 1PHS HBIC S{Q8- Itllhlétraémeb{, opgyptively, during one o more subsequent time slots an

exemplary base station can use the difference between successive time slots to update an

estimate of the normalized SNR. The normalized SNR can then be used by the inner-loop
power control.

[0054] In another illustrative operation, an exemplary base station can measure
the power or SNR received on the enhanced dedicated physical control channel (E-

DPDCH). Illustratively, operatively, if the exemplary base station detects a substantial



received during a tinme when it was not boost ed.
Qperatively, the result of this estimate can be used
W@ 2008091881 | ze the nmeasured SNR. [ 0053] | n anotP&r/US2008/051711
illustrative operation, exenpldary base station can
di sabl e power control on the first slot of a wireless
transm ssion that may have a boosted pilot, operating
under the assunption that the nornmalized SNR did not
p&ERENEIRsdnk® Mol e PSRV bOHDIE UM, eOdxendpldry Hab@biaM&h )éan operate to
operatively, during one or nore subsequent tine slots
rearcrethe pHbbasybIeEs ebls tabs baostethandseerfdiens ging oe mevie ef sclected power
ween successive tine slots to update an estimate of
mtoﬁeopleran%l}lzed SNR. The normalized SNR can then be
[00ssH Dy thi bidiRér- dxeaipIFQWPEration! igdn theGedtioh of a signal by the
another illustrative operation, an exenplary bas
cxqmplry hagsayiatianeali senah en grmaharged gricpisd @hwaal Gﬁntffﬂ ghannel (E-

PRI ST S O BRI SR oo

cat bt ioporaddt ectis &- BB@@Ham[lilmtrpﬁ)m;v tmee@élhcrff tihe dirDIPGEH can be

one or nore UEs, the exe ary ti.on can
esa',sl&t%c{ &yt ey Snefplaph dags |5 n@%ﬂogs ed oot dn-igp power control

11IRRASERY, ?&%@rﬁﬁfeff rife é%ﬁﬁlaférd SJRRE Pﬂhé% BPCed1 RAWeEe adjusted to

node operations 55] I'n anot her exenpl ary
reppseit tho powgp oh tltdmord@ﬂlecxt PPE@ and pograkogyoltdar be illustratively

exe Iar bas [ f signal on the enhanced
SRR PR RO Se BN e BeRinal (Ropocy oe i ha
[®’ppnced dﬁﬁhﬂﬁ&dll@ﬁﬁéﬁb@@ cldb@ tﬁ@@f(‘ lafyEbd3PL¥ldbn can disable
power control can be operated on the E-

powtnserakved heeinries ehevenr ¥ hehepmom eauipment (UE) may tansmi
W%ﬁ boo%t%&i BEX % e%)é%gpal(t)'?l{)x%e ﬁ?sfe St fmveq% deR 1ne then the UE

nner ower con perative

miaf) €ra@§rhit REthedbSINRIGfilot h@a&s@ﬂ@@kbﬁﬂﬁryﬁ@s@@ﬂaﬂ@ﬁ esh 151@V1de control
represent the power of the normalized DPCCH and powe
oS nihe oV E clagnspissions (Btqughi o8| 9 3jee JpeS§ESnBIa8ip ﬁedtth@ugh DTX

ooy Sﬂﬁlgtréwgﬁgs&éé 35%()&/'%5 rcLth(ﬁGlan . 300h L4 Wg!lefg Z[ﬁ{ g&éﬁﬂﬁlary base

operation ase s ation can
stpore rdecadutsr thie EtDP@@HbegInnmhmgleraaverqpeﬂaleny\hleaf eE-DIPE€CH can

CHRBIBREpREL] BHSE it Bt AR GPer o i ey e well as
wiBE8: s &Y 4 HASSKIOkt 1 tHe RDPIRSY el R hikstrRe&AYRBation, the

the exenpl ary base station can provide control over
cxdmep Uy as@sshos saronilizchthowgivltarfeho E-BC€Hneswagelize the DPCCH

r , .and through DTX control. Illustratively, the
P‘g?}wﬁs%ﬁ? ®l can be re-enabl ed when the exenpl ary

[0033E St ati pnakleRadRsstdiR e EnfpRGhdttatlon, HIRE ckdrhpady Bdsk VeBation can

operation, the E-DPCCH can communi cate which format is
dl@@blﬁ goweneaiol i hef evsht thabthexdisiperales b baestwas pilets Illustratively,

the exemplary base station can monitor the instance which the UE operates to boost the
pilot and limit their frequency in occurrence by communication of grant messages to one
or more cooperating wireless terminals. In an illustrative implementation, the exemplary
base station can transmit to one or more wireless terminals an absolute grant message to
allow the one or more wireless terminals (e.g., UEs) to transmit a high data rate utilizing
a boosted pilot for a specific TTI.

[0058] In another illustrative implementation, UEs can operatively ignore

“down” commands from non-serving cells when they are transmitting a boosted pilot.



whet her the UE is using a pilot boost on the E- DPDCH.

In the illustrative operation, the exenplary base
war@somsdtan utilize the result of the E- DPCCH@DUS2008/051711

normal i ze the DPCCH pil ot SNR%stimate. [0057] In

another illustrative inplenentation, the exenplary

base station can di sable power control in the event

that the UE operates to boost the pilot.

[dosbpstrat i yekne, ﬂtuQ@at%eﬂMra[dﬁ hRs Sut abdPRart erf&waho(;peramn

the instance which the UE operates to boost the pil

wherg anj QXﬁmptamebatsefstaélqu@mlgatwﬂym@@mrp@ﬂ?@elua&lty of service (Qos) of the
recglr\%%?attal I 1’1(1) ro‘ng glrozf’len %oorp P S}mreilessg% el 1?2{1 goga he block error rate

g Wiy 8 9% na

(BINPR eoEit @frborute (H}ERB@HD tar ydjbaske sir@dtiSNR @@ﬁecessary such as to
transmt to one or nore wireless termnals an absol ute
regelh ardepisksQge. Alsoain B itlpdragie igplemspiation.riemeasyre of the SNR on

3 389 S0 AP TR TR g AP 104 g v
trimsnanpdverofithd ehahmas th\aeare nahenitetl hp ittenUEUES can

|
BT 2" whon iy cahiicis G nCL bbaerec! W-CDVA, data can
o@ict Aty §O0ARMikdY D8 chhdddPhiALd YR PRPTREIIOH rJ|2pe'iran§7681utllﬁ[stlratlvely,

Ioop can perform an operation where an exenpl ary "base
thet @tdt onfeoper aan viel stilhreasied em th:eDaGélH tayd @ﬁn derwsedefor coherent

corgbbad ot FaTdER &7 S8 G R Freopnin rop wircess

sys@n®is(BleEddrc@§habidt byesdopbratial €/Hs B’iﬁls)traﬁ%iy,cz&{bx% Uy base station
the target SNR as necessary such as to reach a desired

cqp S1axpnige , thi roverrdl juplinds tpe prmfélcprfw @n@mlatlg dhe agnount of uplink
re\r}g%%% [ |58§];by eagltl ‘?I\(Pvﬁuilltl?@ r%lelusrlrgt Ve 1 ?I%% %t?ltlg d ab\sl Y§lute grant
micbiagéy @ndRIdeplogvdto whickb ﬁleCd&a@iﬂétﬁdqﬂnﬂ(haiouﬁdee:ontrol

transmtted b t he UE. %0060] Wth the enhanced uplink
[M0BLL) feat Uh@ TR Vol CEMRDSQIHiCa 23dh Ngessigcaly ¢ piessage sent on the

0 C
SRR LS TRl D3R U906 PP e o g UF nde
itbeosttdll | lbastmiiedy,athe tabmlﬁ@(g@hhtanetsmtdﬂf meldctﬁ.ldﬂf rnultlple fields
cohere emodul ati on of the E- t her
thaf &f a}téﬂpqwé 8rihak and faaw%ffﬂgp asﬁlewa § hgpmef’ named the E-

Atﬁ@uﬁﬁ@sesﬁaﬁﬁ d:af?yco%ﬁﬁ’ﬂ@r AlbkNateUBSant | VAHStr afid YRl mcﬁ&tes the
exenpl ary base station can maxinm ze the overall upli

mpemiwn ddHc dath o pdot ratb I(EfIgPIDGH/IaB@GHt) thoft thp UiEnik allowed to use in

e RS S bfif b Cscong Bty it inflorf the enmlipabitity of the

AbluREGAEP (YR thie BENUEREert RA1UEESTHE HARDI e §SOHUr £8 HARQ
control. [0061] Illustrativel ¥ an absol ute grant

pipsessesje whichacaneisdigate velhather ghe QauipgashRetbiptian/dergetivation will
aff: C%%hgnié?ﬂ%gégsgg to directly adjust the granted rate

'ts control. Illustratively, the
[(}ll|63p| ut e gramivcrBasafe ahbiglity reamtind &l thdecomhidigdt®n of absolute

glralnte rlngsssages sent by the exemplary base station and cooperating wireless terminals, the
pilot boost with the DPDCH to nominal DPCCH power ratio can be combined into a new
absolute message metric, where, illustratively, the nominal DPCCH power is the power
of the DPCCH had it not been boosted.

[0063] [lustratively the absolute grant message metric can computed as follows:



that are nultiplexed together, and transmtted on a
downl i nk channel naned the EAGCH. These fields can
W@ vpi9seT Absolute Grant Value - this field iPCi/vsi0es051711
the maxi mum EUL data to pilotl¥atio (E-DPDCH DPCCH)
that the UE is allowed to use in the next
transm ssion; Absolute G ant Scope: this field
indicates the applicability of the Absolute Gant. (It
can take t‘MD:EtEUﬁ?D@PIpd(@érﬁe%bod'sfe’@ﬁ)ﬁéﬁ@pléﬁv@{%ﬁﬁﬁ\'forﬁi'nal
"Al'l HARQ processes”, which can indicate whether the
HARQ PP6€¢dspowe i-vat(Egnl)de- activation will affect one
or all processes. [0062] To overcone the anmbiguity
esul ti %Vin t he communi cati on of absol ute grant
§§HB@E f¥nt by the exenpl ary base station and
cooperating wireless termnals, the pilot boost wth
the DPDCH to Zp ynal DPCCH power ratio can be conbi ned
into a newrab gggteﬂgedsaggmmmwﬁmlmmmebemho (Eq. 2)
illustratively/ the nom nal DPCCH power is the power
of the DPCCH had it not been boosted. [0063]

S USSR 900 Aot
DP g i - Ea. 1
DR AT T the Aol Mo B RRMBRCT g WehppibalBPOCH.

(Eq. 2) Where bed and bc are the anplitude gains of
the E-DPDCH and DPCCH respectively, and where bbc is
Altkowgiptickeidquativng arofwrithe bo diatedaddPEChimiptitudbeit should be well

i nal  DPCCH. Al t hough t h i witten i
554?@%30%% S@rﬁ_e(awp%ﬁ‘f%g@ the S8 bt O ECH IE Gridet by 38y other way
BhSRNBARE ikt hbddRflt hB bbb& i@fg&hwéﬁﬁtthé REYicCPH é;(aﬁl?le, powers could

derived by any other way su as to take into account
bhescdongtad or thowempitatiotheouldbedur in legarithaapgdmainpower s

0 be, used instead, .or the conputation coul ccur
86 gar I et BiERRYe Bt SRasThIE hobRat s BERGY oter
iR tBERNbALY BsbsWaekR (e pRIBAurefto 2ofipatngl REhebsolitdiessage
the pilot is boosted, the sanme procedure to conpute

misticnea ebssef.uhus onetbe aer Aeannple  nagnelpartigdal, enghpdinaent where the
he o ln one . particul ar enhodi where ..
bAgecBghe SIRAREhL bR LEM 3 SARRELCROAR Smpiae

deletdepth@lm@tiasan Bnecbmpipdd dsude reference, the netric

can be conputed as: m =[ (E- DPDCH power) + (boosted
E- DPCCH power) - (normal E-DPCCH power)] / [Nom na

DPCCH po%@r[lE-b%Cﬁbo%r) +e®HB§f@d EBPYCH power) — (normal E-DPCCH
power)] / [Nominal DPCCH power] (Eq. 3)

Or, equivalently:
m= B f +(,3bec _ﬂe% =A,+4, ,.—A4,.=4,+B,. ., (computed in linear

domain) (Eq. 4)

Where fS.,, f., and [, are the amplitude gains of the E-DPDCH, DPCCH, and E-
DPCCH respectively, where S, . is the amplitude gain of the boosted E-DPCCH, where 4,

and A, are the amplitude ratio of the E-DPDCH to DPCCH and un-boosted E-DPCCH to

ec

DPCCH respectively, where 4, . is the amplitude ratio of the boosted E-DPCCH to

—ec



m=Dbed/ + (bbe -y = Aed +tAb_ec - Aec = Aed

+Bec boost (conputed in linear / ¢ / ¢ domain) (Eq. 4)
wob@se1set , bc , and bec are the anplitude gaPEEUSF008/051711

the E-DPDCH, DPCCH, and EDPCCH respectively, where

bbec is the anplitude gain of the boosted E- DPCCH,

where Aed and Aec are the anplitude ratio of the

E- DPDCH t o DPCCH and un- boosted E- DPCCH t o DPCCH

t ere _
Pﬁg@gﬁ oa!él%igdé%é? h + @%Qah? of g Qrﬂgl?ﬂgaéé g‘gcr%lg%'éiﬁe I@g boosting the E

bb@d}fl{o'tﬁe%phﬂﬁeéf*ﬁﬂe'ﬁp@@m ncr ease due to boosting

the EDPCCH to the anplitude of the DPCCH [0065]

Al t hough these equations are witten in linear and in

HI9pb] t ude Mthslltgiutlhdseb&lumﬂd)ﬂs angdertsh oo tndyy and e @mplitude it should
kil]ed in th

T Hel uRdsrsiend Ry 3@?%%%&%&'3% 5 Tg‘éhfglf‘}g ?q%'g 6g§%vq%ﬂ¥y any other

RAVEHcH 44 th MR dcourfthe BIRIR FowR MR SmER ﬁorb&aHﬁlfé? powers
I nstead, or the conputation could occur in logarithmec

dordiba use[dO@ﬁ&]d bntharromiphtagon atuld ecopen htgaothmit dempiower

th t
Rlpsphe " poul T BoekRioR Teey B aryshiprapt feopecH
tdh Pe @Brdldtivichs tHer PR DP@CH!, QHU§t¥at1b€lyaarpﬁ1‘6@rase in 1 dB in the

i ncrease for other channels by 1 dB. In t
PPCGH pawey eaw pesulit inoh ,povvﬁr mmse Hebgther §h@l§]@lso?jed dB. In the

{1 ugtﬁg%ﬁg%\/& a\égfteF béo gmﬁ{] alﬁ'g %Beghvely setes‘ the power of

bﬁlﬁn@l@\w{er @ffant the m&lrblﬁtlvd tdﬁtihd nﬁﬁ‘ﬁna@ QH?CCEHO&I eﬂhe pbﬁ/er of the
illustrative ogoeratlo can bhe

QP@QH Hrif had nps bsereboastadn datthealfﬂﬂlét&twﬁg)pﬁweowhe PP&ICH pawer can
e e L
theddE f ilbabtmeldy) also, tthe pdvecmafinthe &l- DEBCH—Icqmb\ﬁadJusIed and specified

| ative to the ed DPCCH power. 1 n the

it c? qI%PémB?:)léS]g(?é%‘rPOW&&toé relivble the Beayid PRECH Pt In the
AustFRIR GRORRINALdaRI c M B@ltﬁa%§m¥tt%ﬁn?)}n 8he RMmbRecdopbRiE! wircless
in fixed intervals of time (e.g., transmt tinme
fenaralsads tl(leT B-PPDCP limtfix€Hanteetal Opf itmicz &t.¢.onran§r0@Bithe intervals
@gﬁ%ri ng nowto FIG 1, a nmultiple access wireless

Uni cation system according to one enbodi nent is
illustrated. Base station 100 (BS) includes nultiple

AN ENRAn S QMR iz R i ncludi ng 104 and 106, anot her
Incruding I08 and 110,

[0067] Referring now to FIG. 1, a multiple access wireless communication
system according to one embodiment is illustrated. Base station 100 (BS) includes
multiple antenna groups, one including 104 and 106, another including 108 and 110,
and an additional including 112 and 114. In Fig. 1, only two antennas are shown for
cach antenna group, however, more or fewer antennas may be utilized for each antenna
group. User equipment 116 (UE) is in communication with antennas 112 and 114,
where antennas 112 and 114 transmit information to UE 116 over downlink 120 and
receive information from UE 116 over uplink 118. UE 122 is in communication with
antennas 106 and 108, where antennas 106 and 108 transmit information to UE 122
over downlink 126 and receive information from UE 122 over uplink 124. In a FDD

system, communication links 118, 120, 124 and 126 may use different frequency for



and an additional including 112 and 114. In Fig. 1,
only two antennas are shown for each antenna group,

Whowewex897 nore or fewer antennas may be util i zZeCT/U82008/051711

each antenna group. User equipbhent 116 (UE) is in

comruni cation with antennas 112 and 114, where

antennas 112 and 114 transmt information to UE 116

over downlink 120 and receive information from UE 116
e3BRubRhiidK Fbt&xaldhlel AdwhEnit 126 MU CAUIfRReM frduency than that
antennas 106 and 108, where antennas 106 and 108
pycddyrmplink Al ®r mati on to UE 122 over downlink 126 and

ive information from UE 122 qver uplink.,124. |In .a.
BEBL <1 o SORAIRRE T e iEhed B Whu i 1] gfbioncd o
samuseatdi ik fdftcantefdrfcdaidesscy st@bc oMinbasat dt@ton. FOL the illustrative
exanpl e, downlink 120 nay use a different frequency

Rl pmepaEony SBENRY ZIOHDS PHE ;@g_egdesfgglg@g} ccEg]@Hni@a‘r@ @U@fs in a sector of
ﬂl%ta?&g%8Vé?9(g{)§gf)%s%{§?ati%[ﬁp0.l n which they are designed to

communi cat e | en referred to as a sector of the
[9608] st at i bn.cohmmirieatioh| vedrr dbivbBnksndl2@memt atA6pnthe transmitting

ant enna _gr oups. each are designed to c.om’réﬂni cate to UEs
RHenpas a6 Pse 109_%0 é?aé’a‘gﬂ’é&‘?gi‘ré TENPEYE QS HATRIQ VS s, signal-to-
L3060 o dERATMN 6 %H: UMFFQURTUBOWY dak4120 and 126,

the transmtting antennas of base station 100 may
(K070} ze beanfdeserieg abover debast ostitiopr o liche fixed station used for

signal -t onoi s Elati 0_.of dogvnl i nks for the d[i fferent .
Crlmi a5 4 rodits AR AR LR slstivd 0 4o G cess point, &
Nbad B brRncbsthar fdrmadisyatd aberUsReri@k (OB TR 8RS itedcalled an
with the terminals and may al so be referred to as an

arseedisIpiokng Wikelaw semBunigatigodeyies: eminabroriseior ethgr teaminology.
HRGL) Cau PRRE! 2 (iR, QiRPeDRo RSB PGER0 with multiple
er nal , a Wreless communi catl on evi ce, erm naYv,

bascSaaondt hEY ah@rmulaplcogyer dq@pAddnts-(1EEs)2220 laysthiptbesutdlized in
wi rel ess comruni cati on system 200 with nultiple base

SQNYNCHAB VAthooneRF HENCtaspeds akbe hetfin garsHbed puot)s aplgmgidods. A
utili in J . ) ‘

R DM b RGN AEL bRk, R gl Pt sommgmicates

bahahs tatiimis bsd gewyedlsd by calddd mouaglesnpdinhecBsdalb, loy,some other

fixed station. that co I cat svviththe.terrrinalgoéand :

frEgnalay - Herctdiapifaton AL BEY (58 CRIM IGHgR CRYCTage Wpreparticular

ARSI RN AN ed oG DR apIAE | P8hs 2 kBeRE 2028€802b, and 202c.

conmuni cati on coverage for a particul ar geographic

Ahe&rmi TdellStcratreldr &sa thhsesagmogndphite caveeess, artadepanding on the

R I AN L L T
§RANEXtbd phridided ihldenGIBHI® dnsallds Bdas (Qg.| THREOMRIRY Sfc@fNaccording
capacity, a base station coverage area may be

faeavcrdgsriser PR imElGi B).20dnal(er aad eQdc.( Eagh smalpiearca can be
?eq\géd ‘t%lr a %@8&%% %gs%%a%ls&gver subsystem (BTS). The term “sector” can refer to

a BTS and/or its coverage area depending on the context in which the term is used. For
a sectorized cell, the BTSs for all sectors of that cell are typically co-located within the
base station for the cell. The transmission techniques described herein may be used for
a system with sectorized cells as well as a system with un-sectorized cells. For
simplicity, in the following description, the term “base station” is used generically for a
fixed station that serves a sector as well as a fixed station that serves a cell.

[0072] User equipments 220 are typically dispersed throughout the system, and

cach UE may be fixed or mobile. A UE may also be called a mobile station, terminal, a



to coverage area 202a in FIG 2), 204a, 204b, and

204c. Each smaller area can be served by a respective
wWha®e/o91sanscei ver subsystem (BTS). The term " sRCE/082008/051711

can refer to a BTS and/or itsl&overage area dependi ng

on the context in which the termis used. For a

sectorized cell, the BTSs for all sectors of that cell

are typically co-located within the base station for

e defick, orTnd bARS MrSidIbyyl €ANUIEIRES HES GhilcREH dBEEE] N cellular

may be used for a systemwth sectorized cells as well

plorg, gyrsrsoneilighalusssstiot OPPAsde eercless nRlens parg) pied 8 on.  Each

in th Il owi ng descr.iption, the term "hase.statjon”

(<Dl 0] R RSRELS Pl ety G o FIHE (268 VeBs on the

geehlalk a8l uptihk aBsnyagil tx@dnmehat Tiddwidink er foesard 13R) kofers to the

[0072]. User equipnents 220 are typically dispersed

EHPBUBIsaian tinke frefsthehasqpatienscy t t%}}nai% apg flgguplink (or reverse

g@%i rkﬁr té t%cd%aﬁlcéﬁjonblﬁﬂ(cf%ﬂl% t%rfmgislttg tl%t@ats%: 8¢

P nal . auser device, or Some other term nol ogy. A
(878 Ry be Boma rcehtedzedavihitectuse, @aedystithatomivdliee 23@ couples to base

er.son digital. assistant. (PDA), a wreless npdem
gtams Ay Rfﬁ?ld%&ﬁmtdmﬁ b y‘IOE&’ﬁﬁ%ﬁFa@Q% 210. For a
WistribufRl Srch@OBure Ohadkfatifhe 298SRap [ RMANERO Wik one another as

downlink and uplink at any given nonent. The downlink
(ended.oAdeitonili ahkiinal edfeths dbwntifle (o nenmtriot eltdnoel) Imaykbe transmitted

romthe hase stations the.termnals, .and the
(PPl S EyRidl  Phs B JPEik e RieStuilim 8 prsir from one
UEN ot @fhiddebise shitidad Piatddelofendd@aesiadlat BRSerntiB{ 320 and or at
For a centralized architecture, a systemcontroller

e (haswtipians 21 0, asalsecrbred rboveswith esperd tpFévildes
i nati and .con . for e ti.ons, 210, F .
GROSF) pos LERGPSR OB I8L ShulPEF yBHURBE Ry ¥k o
60NEINE EHa fa0l 1 ititcOpitot R Miee bptadizaeetadorddtitiot vagioas aspects of the
channel s _of the downlink (eg%.s, control channel) may
i ay

hereinydengiRodrvetoms ohdl matady ge PARElues Wige cquEpment 302
n i rafar 181 ME R @D
AR N RABCRRTR CORR, B0 BRY R0 A RS Tpfpde n other
tverdsi hades staéh 804 isrpratidingevdias endbatdaanserit€s tad/E 302 over a
escribed above with respect to FIG 1. [0074 G 3A .

Swla}g#% e FPCR TR Y UHEHIONS diom HyFT mbwm@ 3§72 e wlink
81 290LaMmOf COMX I 8MAd@rifeetduch@f §%isRin ﬁhlt@l@fw&@is (SC-FDMA)
opti m zation according to various aspects of the

hedmi. nUste squipbedt 393 tante mobilerst hdds, suchghsty@iabim B6@uated with

i.ncl.udes. user equi nt that is icativel .
HEUY o o R s PR PR A0 1oy i Bl Lo A o ¢ iferent
Qéd%@z[ph‘i@fe%ﬁon. bese b 3894ah SndMRVA FilBdfc¥daeR mechanism 306
and/or data services to UE 302 over a downlink 310 and

WaEE iyiragpoasiveninicentroloprs o BIPru Pewce gpirpianst of3be usgepquipment
Lin S S r. sing carri

AR TR A A e e T

agdn 8QSlitharesierdf21yC atonersnpidit! dgndls matadt@daridcRith hAE schemes

q‘ualit(%/ associated with o o ]
discussed herein to enable channel condition estimation among other functions. In

addition, it should be appreciated that UE 302 and/or base station 304 can include other
ancillary components which facilitates, among other functions, communication of
associated information or data used to adaptively determine the pilot allocation scheme.

[0075] FIG. 3B illustrates a base station 304 receiving signals from a plurality

of UE 302 such that uplink pilot signals are monitored according to various aspects of



signals received frombase station 304 can vary as UE

302 translates to a different geographic region. User
weouwspomsat 302 can include a pilot feedback ner¢EEBZNS/051711

306 which is responsive to coltrol one or nore power

operations of the user equi pnment responsive to
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[0078] For the purposes of description of a particular non-limiting embodiment
of the invention, the following nomenclature is used. One having ordinary skill in the
art would recognize that various modification could be made without departing from the
spirit of the disclosed invention. Thus, it should be understood that the description

herein is but one of many embodiments that may be possible while keeping within the

scope of the claims appended hereto. HS-DSCH is a High Speed Downlink Shared
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accordlng to a predetermined scheme, in accordance with various aspects of the herein

described systems and methods. In addition, memory 502 can comprise instructions for
facilitating transmission of the optimized pilot channel. The above example
instructions and other suitable instructions can be retained within memory 502, and a
processor 504 can be utilized in connection with executing the instructions (depending
upon, for instance, number of active streams, frequency starting position, ezc.).

[0081] Also, as stated above, apparatus 500 can be a base station and/or a

portion thereof as described below in connection with FIGS. 9-10 and 14. As an
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feglr)re%tl%g tuf)ln(l:ka Bllot channel information from one or more UE 302 to facilitate UE
302 pilot optimization according to the predetermined function related to the pilot
channel condition and/or state. At 608, UE 302 receives and processes pilot
optimization commands from base station 304, or a portion therecof, according to the
predetermined function and the respective uplink pilot channel information.

[0084] FIG. 7 illustrates one particular high-level methodology 700 for

facilitating uplink pilot optimization in connection with pilot optimization schemes
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eayagnple, receive antennas 906 and transmit antennas 908 can be implemented using a
single set of antennas. Receiver 910 can receive information from receive antennas 906
and is operatively associated with a demodulator 912 that demodulates received
information. Receiver 910 can be, for example, a Rake receiver (e.g., a technique that
individually processes multi-path signal components using a plurality of baseband

correlators, ...), an MMSE-based receiver, or some other suitable receiver for separating

out user devices assigned thereto, as will be appreciated by one skilled in the art. For
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ﬁtéxsmﬂeqUératlﬁmssmmdpvfadl@aaw yﬂdppt@@esé@sﬂwﬁml@ﬂlp&tﬂh associated user
nr% ntcgnPe sqg“t{]otns %I\H\%% aglaI ! %ngfof %%sc'e sqgtlons 806 808 of the

C r ators ase recelver

@st&ﬂi 8600t F1E 8 e’Cl@d bwe st@fonSEJAIiatlu e @t&ceﬂ&ﬁﬂom a transmitter
devi ces assigned thereto, as will be appreciated
5004, aiprreseen H00n & garPU Fa inpst/apiput intgy 4o 088 and themory 1010

Ecﬁ{p?édvt% éth&agy Q%uﬁ TBLOBES {KicH variBEcIPGEnL 9662 Vﬁ)ﬁ)“’e 1006, 1008,

ennay, and such receivers can communicate Wit
aichHr1 Otcan putonchalexci dapr andadfoesbtiomt es of user dat a.

R ar °t o piotedinctnd o B0 sbEmro SRl 005 B wegdpireceiving

18a Bh&othdd sig ﬁaﬂg 43, apHRlIeE IR, ﬁofﬁe\ml’él¥ssgcgl§nlh£‘l§ttraﬁ§rﬁlfsﬁ§ns from
I nformation re ‘ated to user device assi gnments, | ookup

tahl estarewahiedthchbaset sﬁata.mds tchi dridkean Reweriseonouirpmbre receive

%t%%nnglgg §¢ 31:3%6 a S lgﬁaj q%\émp %fs%ﬁ&g%g)og é%use%eflor gansrmttlng

gath bhdbver gllgﬁa1§l PolaE: aboﬁt@n stgh R SHTIct Sigahl, BYacdn tsTgdBBMbA:t @wircless
920 throu htransmt antennas 908 to user devices 904

fcongg]s K08, (sa0FIG h%)twahleseaglm S@t%rn?ﬁ the haswstation’s epll. In various
gl'sg)ggts ! lglsg gt% 519 Wc lq%élélﬂgﬁe lth}Ssl 06% aé!ri] gnolﬁtrlpqg %%Bsrnitters

enti on. ase Ssta Ions
qull e Nius m/camd@aJSreaapectomf folr hﬁclh ge@dbmatb st lihdiedual transmitter

1 ()S4t efggs egcr:]hd sg?ttop ogg dei(c)rrlbeedx %‘gg\lfe it is to be appreciated that various
modifications are possible. For example, in a SU-MIMO system, multiple transmit and
receive antennas, receivers, etc. in the base station and user equipment can be used.
Similarly, for SDMA systems, multiple users can transmit and receive signals from a
base station having multiple transmit and receive antennas, receivers, etc. Processor

1006, can be, e.g., a general purpose central processing unit (CPU). Processor 1006

controls operation of base station 1000 under direction of one or more routines 1018



base station 1000 can determ ne pilot uplink channel
i nformati on determ nation for subsequent transm ssion

W@ o00BagishT t at e adaptive pilot nultiplexing in PCT/US2008/051711

associ ated user equi pnent. Ba¥e station 1000 can be

used as any one of base stations 806, 808 of the

system 800 of FIG 8. The base station 1000 includes a
receiver 1002, a transmtter 1004, a processor 1006,

Sofbd: inGRbMoAN10 1P REIBMENts ThE MeatRls 1 QA8 AR 8. MUY provides a
1010 coupl ed together by a bus 1009 over which various
eormgetmnstol@i netp@k noden gouplogghe Bddl 00010 otk base stations, access

g at a ndlnfo nati.0 O

rohl%eé%nﬂﬁ%égrvg 2 4y O h 5 Inserorli% % heﬁfsse dfnef‘t Wflernory 1010
e ey touginekat (|t 8&11ﬁd d@tahﬁforﬁslh@cﬁﬁl (0. €. 9., channel

reports fromwireless termnals transm ssions from

M sect oPatgiinfarmatione 1928e inglydes odats ¢@1G. tomg suhset allocation

[ r:
SO0 O 05 SO0 S i 00
ddi\&]lﬂﬁtki toh¢ nﬂonﬂr&ﬁlanaﬁd2 (}mhemrdd:sg mahﬁnal €WI),dacdinfa 0044 including a

| | |
DhoPe st s e DM st Bl i 09t i N n 0. Each sct of
%ﬁfihﬁﬁ 9% e 1b1ﬁ§?1§4@fn'c91'ae§d§t§|1b48'terrfﬁﬁﬁmy?oﬁm%&&ﬁm 1052,

base station can enploy nultiple receivers
apimklmhetnnpl enﬁorraatm t10&84,sdddlink ehgnel amfoimation dOéﬁB and mode

ce| é? 2 for each sector and an i ndi vi dual

t1 ‘1004 for each sector. As described above,
[(1092F t 0 bRoaRRE M 18ti8Eluld dbmMahicaHSnsRitihiéC 861200 BAR station
possi bl e. For exanple, in a SUMM s em multiple
eqiiod noutingh d024 c Brscestatitnesontrs| rausives b&ﬂ%mclelﬂ@s a peheghlsr module
g@;ﬁe ?‘t%haﬁ%n ar%dgﬁﬁ&egozgﬁtﬁh@ﬁ%ﬁﬁ ?%%l s@%ﬂegea?lgceglaon routine 1030 for
StripRyibbl perebdss e@tﬂbr\/@mﬁmlgﬂtaﬂoﬁe ﬁll@dlihan Ihapging tr@titirlénl 032 for the rest
having nultiple transmt and receive antenn
?%“cyérmsaépéﬂodét ¢g-» PPdEERyMbebpRsiods.fd @&ea@ngrouﬂ%te 1034.
S [

AR9SLas or “DRBEFSG AL AR, BIQRERS Cihutlics GETRN be sont g pencoder
Linclesf tdarrsanﬂtero]m)%ffonﬂe:odmgrmroe t® nuhsnmesaoﬂ @l B8Eso nedi réchived data

1010 a | enent /O interface )
?{5@8{%& '3%%%‘ ARG rwﬁoc{@"ﬁgg H A e HaYE S| 005 Following

fRERtdnNY m%vnﬁﬁklg%-styﬁl%i hghe baFEmSdtRL 9030 ACARISS the frame
routers, AAA server nodes, etc., other networks, and

symehionizatioe tstrudvereoinjorr@tion,i such udebe sepdrsloe ded@i8otrnad ultraslot
at /| nfp nattl 08[?(150%0. 0091 tali n&][er mat.i on 10 di
?H&‘H&é& AT %6 " 100 sy g MRCHIT §r2i¥elt BERRY period is a
I}%{’yﬁ%bl PEYid) 38 d 11N &b, Ughe NAd kovn tHenYriplsyinBolSydrda arld #Mether the
of mati on 1040 and downlink tone i nformation 1042,

S}ﬁﬁ -syimbel Basresesting pint *(O\Am}nca@ttbst foesub e allogasipy geangnes used by

glﬁulge%\%_ f@)ﬁoﬁ; oﬁ%ﬁlﬂ){% Wle_ 1n?0 ! []?111 \}\%22 1¥(,Wu(%35 1%%0911\%%011 including a

taifier &ARnENLdsipaes t(dﬁie&)ag@ﬁﬁt,loﬂ €000, tl nuinidet @ﬁ&) freg@siclof tones,
!m% t%lce)Ssezt of tone subsets to be allocated to the strip-symbol periods, and other cell and
sector specific values such as slope, slope index and sector type.

[0094] Data 1048 can include data that WT1 1200 has received from a peer
node, data that WT 1 1200 desires to be transmitted to a peer node, and downlink
channel quality report feedback information. Terminal ID 1050 is a base station 1000
assigned ID that identifies WT 1 1200. Sector ID 1052 includes information identifying

the sector in which WT1 1200 is operating. Sector ID 1052 can be used, for example, to



uplink channel information 1054, downlink channe
i nformati on 1056, and node information 1058. [0092]

woRwBH9se7 1018 i ncl ude communi cati ons routi nesPADER0881051711

base station control routines261024. Base station
control routines 1024 includes a schedul er nodul e 1026
and signaling routines 1028 including a tone subset

al l ocation routine 1030 for strip-synbol periods,

gttbefindlane st &l ke iRk adHafRel BRI RAG0A 0K NBcESR information
for the rest of synbol periods, e.g., non stri

' L - synbol
pleniilying chanael acgraens that basei been 2bigerted ogdpdubert ﬁ)%(fQBWTl 1200
includes data.tQ be transmtted that w.l| be nt to
iuEe tHIE b i b OPE S o 8} Ehinal TR by ghanmcs
for aB@IsIS ShOert @IS tindngl coes] Maabd aif acliveostddds didaktach uplink
has been processed through decoder 1012 of receiver

dlonck epizaed 1y WEL R0 dieTudos e ok nare lpgicalytepes caghtogical tone
tnf or i K i i ;
cﬁ‘lo%{%ﬁa{é Ol?b%\}]%fﬁgtp?{gn? Egieh ScJoEﬁHE t5 y&h‘%ﬁpg [y’sﬁe%rts' 8P the present

struc as the“supers
beactions| oDowalitk uhttisd | mforatatioet L5 imdwlesainf@mason identifying

FEngeCrsensn, e e et Py Sohedbye’ et it o andior
o RSY TN T PELOR L. ANGWIEKNEIFE RBartlel LnRAADOL ub§ dta. Each

resetting point to truncate the tone subset allocation
deguierkc ehanseldadsignethgo bdd 520t inshudeOonml drnikoteolgical tones, each

IR P R Bopris FRRr o TR S S8uEF dPF bt tgp mformation
Idegti RUEDaE saftbflopeusney Wof 1 [10es ¢, A, hblg, et of tone
subsets to be allocated to the strip-synbol periods,

HESbt her Eemmuaingtigescrontinep EEA2f qontrobthgdsse setiom000 to perform
%r?&%’coﬁ{ﬁl?c}gl?%#gggse ?P]%?tg(vﬁsﬁa%tii%%@tl een't Vangl?sA';o&n {ruglrcréll’tgo%g protocols.

can 1 nc as recelve a

Bes stithecondtat foutinad 1081 ake L2EDt00RMbEthetsdStation 1000 to perform
transmtted to a peer node, .and downlink channe

bitr basq stadipe finctigrt ke 4.5 BEHACPRATAIONGMiTRgAPtipD sehsstyling, and
PrRuReg. R SR TR RREERRE LB ol AR it o

witeless foymnpld iengs dat wne isnbsshiatbicatibh st@@dcess dupey thiei stigp-symbol

Sector 1D 1052 can be used, for exanple, todeterm ne
PH®dSect or type. Uplink channel information 1054

jgdokpdes | Sf%%l' tRink 8% ichyk&g t@%@%orﬁ@ﬂf@%&k& L6t with its
ave been allocated by scheduler 1026 for WII 1200 to

dewderel (f 2 ,and planstkitter T4 witle Hanmeides e rlihs sigmalid@tautine 1028 is

dedi cat ed. upl i nk,.cont.rol channel or Tr. est s, wer
EEoROrBENS Tpf hionGOUBRE 1y eoftRbey obr T chloddBe et control
EdsiadiBhi Mene RaBreehllRE66ORRAINE Q0¥ Lodst@BtsitRC tond 88bRAG be used
or nore |ogical tones, each |ogical tone follow ng an

it StRR-shoPpl priiodaginarbemsthododitiapspert wad neine daefi ation 1020
FEub0R RRSAEL RSN S PRMODISASOABIS 16 OFITH Bk one
subset allocation sequences will be different for each sector type in a cell and different
for adjacent cells. The WTs 1200 receive the signals in the strip-symbol periods in
accordance with the downlink tone subset allocation sequences; the base station 1000
uses the same downlink tone subset allocation sequences in order to generate the
transmitted signals. Other downlink tone allocation hopping routine 1032 constructs
downlink tone hopping sequences, using information including downlink tone

information 1042, and downlink channel information 1056, for the symbol periods other

than the strip-symbol periods. The downlink data tone hopping sequences are



channel segnents that have been all ocated by schedul er
1026 to carry data and/or information to Wil 1200,
we@2@s/09ownl i nk traffic channel segnments for URBEF/US2D$051711
Each downl i nk channel assigne¥ to WII 1200 i ncl udes
one or nore |ogical tones, each follow ng a downlink
hoppi ng sequence. Mde information 1058 incl udes
information identifying the state of operation of WII
$3Rronerel aciDb EBR sclifs bf aQB1. B alroHEMI3Y cBhIr@8 $he transmission
routi nes 1022 control the base station 1000 to perform
obd bagen sighunie atslgﬂﬂ]sOfdp]@tlmlb’m vt isigphlegpmpgntrated on one or a
Sy Io%us ‘gzvﬁr‘rgu ancbe us g of ' oltlc ConlzS thBaSue osstegjl tel In Conrtlchrolmze the
routesV16244re Us J? SYEont et o e hase s¥a h
ﬂr@&e tinding etrheture St clobasiak %Ig’mhl o fherddricaha Itortea@bsm allocation
e.g., Si, %al generation and reception, scheduling, and
BCSIUETAS| VBTSSP aCh B9 aétléﬁ@-sm bewlapet hod of some aspects
d’ﬂgbgdl ng Fi@nfm%fsfrytgs @Alsl 150 1 L&l 68 §ifh K4 Th '3 ctlon with
sing the tone subse catlon sequences during
pilatigptigyrdtioh splemaads de:{oﬁ@%her&ng rflsiengl I(lﬂLttom]msdd)a’Zﬂ:celver 1102

ontrols the operation.of receiver 1002 with its
g@t ber ey g 15Lrd gml“b ARG HSIPES ONGOU MPEHCSPHIYC apfeBfsy and performs
tl;@?c%l adifhs SthaRaH | é@% ML, g éfﬁ@i%@ dowilcBRRGASI b ﬁlefl%Eelved signal
ntrolling the eration of transmtted data 1
amtdigoizes thie condiopnat jigml taropteinsvabpés. & prhniaaonmnl rnechanlsrn 1104

routine, 1030 c truc he tone s ed.in
bl oS Ru e YLD g PioRBRRt RBdobHRERE SapekeT
fugspsi g ArjcadsbNfl PoaTRAN BB alHhdlessiC ot anet Qph\ﬁﬂlj’ﬁﬁg information
strip-synbol tinme info 1040 and sector | D 1052." The

thovEd Rk racgiver serpretentl 10Gcadiag @eg@q@@n@é@wmn fQiéransrmsswn by
Fibh DL 25 SPRBSSEEY P W03, 0 BoSSy FRE- B EREor mor
portibAE o8 tskbtPms Y1000 | anfi | 0 @fockisoRcERr HhaReces \behndtfdﬁ received by

downl i nk tone subset_all ocation sequences; the base

KcaivFor 19D08c1es4es (HEIBHIAR HIWHRISINSYEOh &ySabfé@xsmltter 1114, and
th@n, n r 0 ner

PR orog” SMETRaol i Wl 1 BNTSk R 00, pap, include an

betppizagorn ocunpcmemlDB)B thatnsh ropatrszedeanfarmaked a@nsechapppment before,

a uence ug |nfornat|on I ncl udi ng dﬁmnllnk t one
hi0s {Ynatea Derfopmpnge i SRS FArH [ Withfisinest jterone or more

8RR 10dios aﬁch@r ?ﬁé&ﬁ@ﬂcle@er@ﬂﬂﬁm%&? totpéitnt €08 can be 18corporated

strip-synbol periods. The downlink data tone hoppin
s thenuescssorekiPne Ht onozecipporcodsl thheostenizeticn ccfmlapnent 1108 can

ce|l,. Beacon.routin 034.contr Is the, transm.ssi

Grebida Ty P04 Bt BETGRGRafTY Bt engary, i gihection with
RQUBting | HARLrcBRAE LAYs! kR0 IMiNOFodd chf Wtilied @ﬁhﬁcm ligblligence
can be used for synchronization purposes, e.g.

bysad hmathods time opinga®on | withg pstfpineingr énfgfeneg, eamtmwl prakabilistic
|
8&%&1&%@1@ a%nﬁﬁo: eSa%gtg%aﬁ-t%gseﬁo&?qr%ﬁlrpa? %1 ﬁ 08886%(%108 with encoding and

gquenc ra-s
decodlng schernes.

[0099] System (user equipment) 1100 can additionally comprise memory 1110
that is operatively coupled to processor 1106 and that stores information such as
measurement gap information, scheduling information, and the like, wherein such
information can be employed in connection with allocating requesting measurement
gaps and performing measurements during a measurement gap. Memory 1110 can
additionally store protocols associated with generating lookup tables, etc., such that

system 1100 can employ stored protocols and/or algorithms to increase system capacity.



[0097] FIG 11 illustrates a system 1100 that can be

utilized in connection with pilot optimzation schenes
w@200d0%897 bed herein. System 1100 conpri ses a PEDER08/051711

1102 that receives a signal f#om for instance, one or

nore receive antennas, and perforns typical actions

thereon (e.g., filters, anplifies, downconverts, . ..)

the received signal and digitizes the conditioned

Rivginale 4proRited thad 8lERd8S stod ﬁfél d. OheBeRéd) QbmPBEIRNES R ibed herein

1104 can provide received pilot synbols to a processor

dano: ¢igher ghktitrememery pandnypalatijQoedpripos ser stiude1@eh galatile and

be a.processor dedi cate Q..anal yzi 1 nformation

PER DI BEREHDREC AT Taf A Sl Ruf M B SmbteR GBNaPDls mgmory can

{nfude Mmedaldo dnfyo rmémays TREM QN pkigranrhilEle s RIOM e (PROSA, clectrically

Processor 1106 can be a processor that controls one or

POEETBH e RN (LEPIMIn Hlsgicallncrembls BOMeSSGIROMaL or flash
ﬂl%ﬂloyfe%oia@iflfﬁgﬁ}ow Qar ?%ﬁfd\é e D LECE ?ﬁ%{i/loy%M), which acts as

generates 1 ntormation tTor transm Ssion
txtamsihtdche meiiblyl, Bgndaycoillnglsioarnad aot hmitetigggRANMNS aodilable in

system 1100. System 1100 can jncl n optimzatjon
EB8RYo PHYB” 45h 2 NEHRANSS | Vo @gf%f mefRAEMISE r (DRAM),

SARhRABN DMMT(?DMB,%ub%”@Jt@Fat@fSWAM T9HE THIEAMY] enhanced

measurenents with respect to one or nore technol ogi és
ang/Add {EHRANDI Synclomk MRAM dSLORPdnernd 1diG8t chambpes RAM

rporated into .pr.oce r 1106. It..is 1o be .
R RARRL T oS, R R LGSR shbeRis itegsbug fimited to, these
hRCAHORh OPuitAB18 Jf QB m_ﬁ)r%h RlocRQLE PTOWisWbhhdciad Bassshbol pilot
anal YSI'S I N connection wmt request | ng neasur enent

traplack Pheshapsinrtil 2 2 e rarsordercldn 4 dhat iapsmigy the masiubated signal.

Ldbﬁﬁ{))]l i genﬁbeeﬁeﬂlursTt%tho d% icxneng a{m.eqrie 48 %rhll?nal (e.g., end node,
er rmng I nf erence and/aor pr aIYVIS I C

aebi¢ deviad, ices 1 2000w hich shiabe stddcal anjasedbfded atirdiesatarfinhals (e.g.,
in connection with encoding and decodi ng sc

d h :
EDi6 50} 3ty by O piret § 1G:190 WWHslcadaT mehaRgq) includes a
0ri . ' ' . |
FROREL PRPTRIUHC SANAPRE 5 ORSH B YE/nCRURLEN d odr 214
peasisoe 20, agdpmembor i2Qd orhjchs edeechulpicdgtogether byta bus, 1210 over

PcBofRod T WEPOR 11305t 1 AIf-r Sedes {20 AealiORERy dua and

GAGPnR00. REEChR M A30uJB IS LERHoSigHAld Hmd PRASUEBAENtoupled to
gap. Menory 1110 can additionally store protocols

mssigeti a2@H Avittimag E2{Er asddniyr Iteokmptivglbigesls, egc.tp abede station is

th 1100 | t d pr.ot | d/ .
ctised et B0 45 Byt SRS ¢ B2 gpRest that various
pRBITRElGsafe hBRIbIE NBodadagpRd, @ & STEMIMO RRI&H ) Iﬁﬁl)tilple transmit and

conponents described herein can be either volatile

FRSPRYE VAN e AOLSINERLS, | G4C. B ribe Pascoptatéen andh ebadkslubwrdit can be used.
$FARL SoPSOMRD R BT o gns o
b@R station having multiple transmit and receive antennas, receivers, etc.

[00101] The processor 1206, e.g., a CPU controls the operation of the wireless
terminal 1200 and implements methods by executing routines 1220 and using
data/information 1222 in memory 1208.

[00102] Data/information 1222 includes user data 1234, user information 1236,
and tone subset allocation sequence information 1250, in the example case of an

OFDMA communication system. User data 1234 can include data, intended for a peer

node, which can be routed to encoder 1214 for encoding prior to transmission by



i nclude read only nenory (ROM, programmabl e ROV
(PROM), electrically progranmabl e ROM ( EPROV) ,

web@snyisenl | y erasabl e ROM (EEPROM), or flash P&RO83008/051711
Vol atile menory can include r2thdom access nenory
(RAM, which acts as external cache nenory. By way of
illTustration and not limtation, RAMis available in
many forms such as synchronous RAM (SRAM, dynam ¢ RAM
{rERMYHer SHACHY BAEUsatidRANOOSRA A Muta R4S it the' ?45@ station 1000
SDRAM ( DDR SDRAM), enhanced SDRAM (ESDRAM, Synchli nk
wmml(asbmpcesa@dobydﬁhp decoda bl Asin RAga (CDREAN) Userh@forrnatlon 1236
}nc[T%Fé’ %pllln}<0 hltas%eg gn grma 10n ﬁgghe rwnglzllﬁt a%rfneli]%n%rma%gpq240 terminal

B (O dnatiBhaCes Ske Mﬁ)&n IB informneohad44 geeos Mbrrmtio@tlz% and
f eedback nechani sm 1112 and transmtter 1114 that

medpsitfaration Rddul dirtnksclprarl ipfoongom P& ingludes information
|
kAR TR Blobrs i ERFR b AR, 1 lle yra BB 1000 for
aiirgleen eécrofina hie2 004 tbenh@ss/héna Itrrahnaﬂtmg( @ the, b&N($3tidB3600Mmf Uplink
%@3@31%‘:’9%5 ?aéggea %@Qﬁe@w ﬁ%@elﬁ’n %?4@3131%3 f nflchannels c.g,
fedhést cRarddef %Hl)v&t &8ntrbt Qﬂaﬂn@?sl é{ﬁil' ﬁ}ﬁln%rbo%%f)g%né-lg 1t th@ example

processor menmory 12 h are coupl ed
togethe rOIH?MaX bmmmmﬂ;@tmv&ystM| e@hh uplalk/ehamoci&neﬂuémttesor more

3202 1204, h%206 ﬁ? q?gan.intercaag e d ta.and I
19R5ti BiEh 18EEUN0EC 190%V Rged 1B g i R%ngs Pl 0 some

Emp&dimcRRSBe Spahlk ﬁﬂpplﬁ% GRBh®RY abOdiffRfdt B@tﬁveéﬁz Q#ch sector type of a

Ant enna 1205 used for ransmtting signals, e.g., to a

palbanddreawearmdjasceiogfbed to transmitter 1204. As
ﬁ)g]gﬁ;?]l bed Bg Wik ! ctharllﬁc’elt ﬁfo?l%& AP rl%&b al}lgludesh%fog%_tlﬂﬁu entifying

i cations are POSSI b or exanpl e

gyshlerk chahéli d@gﬁieﬁﬂs ans Matc Boch 4s8ipatY By arta88A%on to WT 1200 for
receivers, etc. in the base station and user equ

B¥nWHEN (RS Basesitafiama iy {ranymyHingroiae/ femetion thub; é;?&) Bowlink
Uehhals % 1ntc[u%l|3 %hﬂi@ a fﬁcc%la%ﬁ?d%’é a%k %n&%&r@hgnmss Qach downlink

statl on avi ng e transm ecel ve ant énnas
tlenetiveckidingt ene [)ﬂﬁﬂ)@el]log'[m tpn casls dogida? G6ne éolljpwm@ a downlink

CPU.controls the, o tion the wrel ess
Homin & 3rgUE s @Fﬂ@he Snermated %?Wgﬁ%emlﬁ SRgfoF ef@ 1220
F]ggl%ﬂg i Ng gatahkd | o1 Rikd ht1ddRL ZeiiindTBMP infork&e®n 1242, which is a

] Datal/information 1222 includes user data 1234,
Desser stitfnor A jasvigrkd3alenafichtivonbasuliseeon dD| odamiaion 1244 which

i nfo i 12 exa e,case of
RO Br e rE B g At a 0no e YT 43 B BLSHEE 2 fnn Rins witn,
gt octdr NDERLL 460K hieh RELFifIBO AR, sp¥Ifi€ BedtdibliBe EEU LBt WT 1200
encoder 1214 for encoding prior to transm ssion

yrresendrilecagad. 1oan exangle OFRMY ermmoDGatiem sl sthar.abase station 1D
Eféﬁeﬁr\ég%eg Wy sﬂ)%e BRE a%ﬁ%%&tgplﬂqgfg 1246 provides a sector index type;

the cell slope value and sector index type can be used to derive tone hopping sequences.
Mode information 1248 also included in user info 1236 identifies whether the WT 1200
is in sleep mode, hold mode, or on mode.

[00105] In some OFDMA embodiments, tone subset allocation sequence
information 1250 includes downlink strip-symbol time information 1252 and downlink
tone information 1254. Downlink tone info 1254 includes information including a

carrier frequency assigned to the base station 1000, the number and frequency of tones,



whi ch has been processed by the decoder 1212 in
recei ver 1202. User information 1236 includes uplink
W@ b@aned89T nf or mati on 1238, downl i nk channel i nPGF/I82008051711

1240, terminal 1D informati om0l242, base station ID

i nformati on 1244, sector ID information 1246, and node

i nformati on 1248. Uplink channel information 1238

i ncludes information identifying uplink channels

SROMB RESO HHRL subRMEtIRENIREH 4NEH shYp-BARIS] HeAbdOBnd O@6r cell and

for wireless termnal 1200 to use when transmttl ng to

sdstorispeafiis vaugsonch 8ogopaslopa kndskh ané e¢osordspe. i ncl ude

t{@agﬁtl gr afe{f utlnespeiﬁqﬂub:ls dl%(ﬂgglﬂcatu%gcg 6§\%Sr r?:l(l_;[cnt%Pt {ﬂ4 and wireless

ehamaelcentddl droutindsh Q2260 Nt mekiaai ok Soutinest M4emmf@l ghe various

case of an OFDVMA conmuni cati on s¥)€tem each uplink

eqamHBICaioNS| NiRtesold rqléedoby MOF 820G gVEireless derming cqonfrplgiogtines 1226

Ecﬂﬂreolg ne‘Jb C%Mr&%@%m {qut ﬁE@[hd?lgH&' Qg gl{ﬁ@ EStral %f the receiver
odinments, the uplin opprng seqtiences ar

dJII(fo enda nrangeiittee e 2 0dac Waekeko nerhmm afntr@l crehﬂmeanbl226 include the

bet adj a t cells. wnl i nk chapnel i )
PIRE PP%%‘F izzzgo mrﬂ?m?o%é]g }“11?8 HMERtS; H%ﬁt%ul[;%t ﬁaocamn routine
gyl ik, &h %&%lnfos i QQ@ 'H’lélu&lh%t doRBk bﬁﬁﬁnésﬁﬁgﬁﬁgoﬁ’yl 280, base

base station to se when the base station
statianr Hasmiot 128Age. gatskvpﬁ miidex reatli soetot qu' amdzmnﬁ)zynltﬁck\mhe mformation

nnel § can inc e do [ink tr channels an

G Grosdc s B Rk Bl o cRaFER SEiinfi mgecordance
Qe s@ﬂ’ne RRILBdinR@ksCald prodtSs re@eichd Had haAdmitted &ohOhdse¥Waidn 1000.

a downl i nk_hoppi ng sequence, which is synchronized

E¥d0Een eathe &sbrigresodt some léleﬁtratlvp @mptn‘m}entaélerl capbe implemented

i ncl ude m naI nf or on 1242 L ch

uSH%% %g‘évgresgla #J%aﬁglaﬁlgy asst gne IthI6Ient rica |a61?11 h %are Some
shbddiments Rrd ditctodet iaappaduhs Wi chmiobaihddd wsh hb@ rnoblle terminal,
speci fic base station 1000 that WI has establi shed

& oPAYEINFLRHERM: offs awPPRMUAKAtQRsc pBYem DVhigho implegicphiseme illustrative

t

FEFEnLL S, e HRRIA, SR AEnRiol I FES Gli0RA %o Hethods. o
methodniofatcontnoldiyg t aml/obasl&ra;ti@t |mnbllleD Adkd, phasyi desioms and/or

cell slope value and sector ID info 1246 proyides a . .
SURPYRICRRNSx PYEES: t A& c1OPSs| BhedfRIfiaceand Weciogpe  illustrative

{MleMehtiRéhsC adRe iHSREtiVO HRIdNGHRAS NOPRLOUtirected to machine
sequences. Mdde information 1248 al so i ncluded in user

feaflebld 268lude atgl fR@M, WRhadvh e Db harddidB0@ta. ,SWhmhsﬂnelspe machine

%eﬁg%%? i d FPéO%QH{Ofn {In%gi? |0 010%] %@ﬁ%lﬁ%t it I Bhore steps in

hdtbRIAB WQH sai%é@msﬁ@dlwmlaﬁméﬂdﬁls strip-synbol tine
i nformati on 1252 and downlink tone i nformati on 1254.

A8l nk t bhevarigpy illpgeptive cimplesentpiansnaedasn dpsseibed!i pgein  are

&plemented using one or more modules to perform the steps corresponding to one or

more methods of some illustrative implementations, for example, signal processing,
message generation and/or transmission steps. Thus, in some illustrative
implementations various features of some illustrative implementations are implemented
using modules. Such modules can be implemented using software, hardware or a
combination of software and hardware. Many of the above described methods or
method steps can be implemented using machine executable instructions, such as
software, included in a machine readable medium such as a memory device, e.g., RAM,

floppy disk, etc. to control a machine, e.g., general purpose computer with or without



carrier frequency assigned to the base station 1000,
t he nunber and frequency of tones,and the set of tone

WG aps091891 0 be all ocated to the strip-synbol perCT/O8208/051711
and other cell and sector spetlific values such as
sl ope, slope index and sector type. [00106] Routines
1220 i nclude communi cations routines 1224 and w rel ess
term nal control routines 1226. Communi cati ons
EQiORE Rarkidafe, GO ﬁh@{%@_ﬁleﬁﬂﬁl 813961’951% SORBYBOEAddseised methods, e.g.,
protocols used by W 1200. rel ess termnal control '
mowtei arerorg 2odesc daeardinglyb amiong wiheethergss, saamnembrdimeuys are directed

unctional ity including. the contraol of the.receiyver .

SRR e Mot 54 MR o R R G e cousing
fatiiih€l@Se. 1ptdEeshdtCind Aesdchigedsiagdddre g peirh B8c d2@8re dffthe steps of

sonme OFDVA enbodi nents, tone subset allocation routine
theabovaséesciibet mg@edd)-nf o 1222 i ncl udi ng downl i nk

el in ' 1 ' : ' [
@?’gm sl opgaﬁggg% Q‘fgﬁ %giglc}]%?ﬁtg 9%%?%%%@1& o%rkw Iqlilg kaﬁﬁ%ﬁtéls of some
ilhkwativatinpierd@fations dogotided hbovgenidlr at gppiatvat cothiokd skdlled in the art

bone» tab bl GO ) uds T evalive drBIsTs e ichaariations
LQpvbashiRkat WRHithQQ&oP_& BPAR thspLbl clif G HRHAL GRp1@fncR@AMENs. The

I'llTustrative 1 nplenentation can be i nplenented using
sofhodared dpasciware somd diusgragonbnplamicotatiofs sof bwaaml in various

an ardwar e. So mbodi pents, are directed to.an . :
SR BROS G el B DM o pBdistal (o Rgp et multiplexing
tEFrmM)a8C-FOMAS @ndbAth@sus dherdy FANSLENEAN SR NS ¥&hJues which
whi ch | npl enent sone illustrative inplenentation. Sone

P4l esused te providephisslestcamnpmicatiensligs by esstageess godes and mobile
N5 e|§ Oqﬁ sorfie gl'luséc)rgﬁ\tlehg‘gpl%ﬁler%gt%r{sg}le Logs & quj({eg Far oﬁgp@rlgﬁferﬁgd as base
nmobil e no es, ase Stall ons an or communi catl ons

S8 MBhick cgablisha®insmunitatRBC OhRANGH MbBile 5B using OFDM and/or
illustrative inplenentations. Sone illustrative
ChRMAmeht Feriows cabadigiests Hicr Bebidel nodesratehimlemgniga senotebook

i d di : ' - -
RERHER: Fulnnac o BN PR oy 7 pBlfile AR nciuding
eecametiiramsntitteri cifeligsrent logiveandrormoutinest fop smplemaeoting thanaoehods of

Wt h sg illustrative inplenentations. [00108] In
YIRG GUROUCYSt r at i ve i npl enent ati ons nodes descri bed

g areri WR| eEesPpRdidad Mt ONE aBlor@BRcE W WnESort Rore aspects
performthe steps corresponding to one or nore nethods

déscberkehéreiny st ficrniasecdnniyd enmdatregarding  defeomirex@mpligk pilot channel

fnif(g%ga:tﬁog.; %:)sﬁl?s?fi glggengstﬁ% gc?ql%l %QS@%@I irlo‘l 1{}%?%&?’.‘ {Féers generally to the

bRt AL B SAbYA boMEerfiR@ k8D Fhe SN | dnlvitshmadht ¥&d/or user,
| n‘g! ement ations are inpl enented usi ng nodul es. Such
me

U¢ devieamadbisc jupphle siperay andi bige stationdran ahgat dfiepbscrgptions as
% gl\lc/%'gg)i chf:eiylg S gifn%@?%%}éxgr gr}f%&%cg %Eﬁl‘%%r grhpl%&y t& fidetntc]i?y a specific
context or action, or can generate a probability distribution over states, for example.
The inference can be probabilistic—that is, the computation of a probability distribution
over states of interest based on a consideration of data and events. Inference can also
refer to techniques employed for composing higher-level events from a set of events
and/or data. Such inference results in the construction of new events or actions from a
set of observed events and/or stored event data, whether or not the events are correlated

in close temporal proximity, and whether the events and data come from one or several

event and data sources.



met hod steps can be inpl enented using machi ne
executabl e instructions, such as software, included in

w@20va0ispe readabl e medi um such as a nenory deRCTES2008/051711

e.g., RAM floppy disk, etc. 3 control a machine,
e.g., general purpose conmputer with or
W t hout addi ti onal hardware, to inplenent all or
portions of the above described nmethods, e.g., in one
[If()l'i"g]_r e noﬁ@&rdiﬁ%?@r&ﬂ BEHiple 20BN Br PhdPE 'mdthddrISres @B above can
enbodi ments are directed to a machi ne-readable nedium
ingbida dnakgngrinderieness exdeinngblioedctargining artovesulok e ng facilitate
%deag?lg%] IHE%;‘]I% Ie)l(_ljgt %f?{g?e%};ensg? hd %t%glb glslcge? gv%tﬁtea%gthgﬁ E)gé’\n’?prlg,’ an' Rference
a9 \be mirkatlatedo efimaw{S) prdb@bilieOdf Ndeskica Yiznadbldihg @iffdrentiable
vari ations on the nethods and apparatus of sone. )
fromyuester et MoEe PRASPIEerk pigadls bascdduse seiodfquriBbviilopisignalse It will be
%ﬁﬂ@&ﬁg& tHaf ﬂfehf&?égoﬁlél elxhrglglek Qfet ilﬂﬁst?artfve i né[thleev\c’m(afaré H@t intended to
ove description of sone Illustrative
linl teeremiben afrisferdtdehthuttandic roade @rtke tnanie ic ovhsihdeick dnferences
within the scope of the respective illustrative .
Hipinatie te AOPBRS ot thths yadoun amgg Rty andyer Sthods described
hdltystrative inplenmentations can be, and in various
enbodi nents are, used with CDVA, orthogonal frequency
HiOZli on nBIGi pBexillugtr{tGFBV) ¢xcBEFP\IRN-lamdingr blvek i bygam of a
ot her IX es of communi cations, techni ques. whi ch, can bﬁl :
HERRIS tﬁ%wsaf‘énmm@ n%d?rﬁ?ﬁrﬂp JYTBRD i HeeQTdsBe et various
AHeers SoMAE Eifvetfdbn "NHel€ a NPeARMittdrNsySRAE 1810 YS!, Aaksy &tation, base
i npl ement ati ons the access nodes are inplenented as '
palden, steak dshs regeiveh sesserad 3P 8 KUEo nsau reiquinicoh gnolilgkepde, etc.) in a
MgMb DI | e13pﬁdgls thay arlllgmgga?'\s/lyﬁgrgl/ a0 %al ﬁl"c ({a‘p 62 QifRber of data
enbodifrent s e nobi I'é"nodes”are i'npl enented as
sedaa3do kras it Ut 9,.dapedosaall 10ad a trasshis (X} gath PERSIsor 1314. In
or _other portable devices includin ) ) )
peHstaiveri mpkERantation. ¢ach dafarsgreamds &Wﬁ%@v%@ respective transmit

i ne : ; h ’
BT AR plERIGTIPY el BBt PR RUGRTR e mpfic data for
exhatattaseceamibided @nea partionine cadipe sthenttesbtactdoef@dr liet elata, stream to
I nf ey ence an be made regarding determnin plink.

piov KR rféfa-i IF G rat s VG vadat HBPBrAY TRACPERAre of the
hrefneesceibed | RERARNGRT HEhEAS QaRALAL! ¥ydlnt DEIPIRGESRs pilot
of reasoning about or inferring states of the system

eptunizameresthemasn 8y dransrsiting toofbic lrecethav isggemadt D welinkIpilnk channel
g&reans and base station froma set of observations
Hred via events and/or data. Inference can be

poigyed t ohé dedidi data forsel dhiaGteMnt@x theAhul@ipleked wipilot data
can generate a probability distribution over states,

fong M| technifecs nflée ariloé detn isheypirabbabknewn j datg pagtern that is
AP TR a8 B LR L P AR
ainanevieRidhse.| THeed #0 ee,Cavdirg, 90d modulation for each data stream may be
determined by instructions performed by processor 1330.

[00114] The modulation symbols for all data streams are then provided to a TX
processor 1320, which may further process the modulation symbols (e.g., for OFDM).
TX processor 1320 then provides Ny modulation symbol streams to Nr transmitters
(TMTR) 1322a through 1322t. In certain embodiments, TX processor 1320 applies

beamforming weights to the symbols of the data streams and to the antenna from which

the symbol is being transmitted.



refer to techni ques enpl oyed for conposing
hi gher-1evel events froma set of events and/or data.

wWGR/0918PEr ence results in the constructi on of PCBEWS2008/051711

events or actions froma set ¥f observed events and/or
stored event data, whether or not the events are

correlated in close tenporal proximty, and whether

the events and data cone from one or several event and

fit @ssour cegel @hkhlterAGO2EHcRGs bkl PRdCENBIPBpe @R sPibol stream
nmore net hods presented above can include naking '
fonprovslscws gremorsi arialng signastandnfunthergcanciitiops (el iamplifics, filters,
streans. to ilitate adaptijve uplink pil ot . .

B Sl TR o sRRRE o ei ol B By st gpitable for
trid sedi Ssiere o vaR th O ®IIVBO & hiirdledt 8Y o delatedBidiadfr@m transmitters 1322a
E};obabi ity of a desired si g}nal bei nggdi fferentiable

otholFa 2t Msndrannpetsid i Sir gaanresyasdathappel IS8t ggspectively.
gk Pil gt recc'eﬁ)%?gfsterﬁ tl??% lthe BEnARBLESE ﬁioﬂglﬁgedt stf%{c?lst D8 received
e u are

or egoi ng exanpl es are i strative I'n nature a
bpiVyiantecandelB 5o throaght 1332 anditvarcabed sifenl éroeesachlaatenna 1352 is

R 0 CofRAstits S5F oot ARENA) WS SO Bl b e recuiver 1354
B8 HitRIns n?.‘t.éloﬁﬁel@,e% :liﬁ@g A 8b¥ncdnd9dH 2] rg%?@cti\;'és received signal,

I I'l'ustrates an exe ary non-limting block diagram of
diggomntini caditionedssigha ne provotepematds napdpfuttber processes the samples to
aiton i.n accordance w.th various aspects of the

gom
PRV DireShpmathe” 255 S EPUSUEURt em 1310 (e. g. . base

170N, basER % datal RBeccs§IrClIH0 ARG RcEi@ELINISToSHSIsaRR N, received
350 (UE, user equipnent, nobile node, etc.) in a MM

syshadmtedns. from Aheraceiaasm Itebassq sinem ppBiqart ieggif¢reprocessing
geg@tglqaeo fo Gol g?\? “d%Iecfje Ir’g%r?lf)orles?r%%.s %?{\& ggtg flrgcoersrgo‘ffrl 1360 then

source to a smt ala processor

dehdduldtss, aRirtédasty, aht \iRcdd®| catk RitRticasyntbal Btrékt o recover the
streamis_ transmtted over a respective transmt .
Haflenda fox thatdetip seuss ol ha Pracesgpgalts Rt gl progespor 1360 is

. h .
LSRN LR R e Bl0 FRRD I PP P g procesr
tiatdeat staneaittet oyspmovd e coded data. I n accordance with

rigus illustrative_ inplengntations .of the herein. :
@é&?lg bed éyg@aﬁ%O%ia?qu?rﬁ%%aﬁlyt HArSH ¢ ‘é(FIC§yI§F-éﬁ¢fsl@atrlx to
fi&Cds! dcb@fRE aBbi OtProRLskdH 128D S IRBEARS cRY¥ Iink AN Mk tcbRPrising a
to the receiver system 1350 uplink pilot channel
mafror melex portioh @0d 2 3inKTyrducpatéidn.ddha rdversedambhmebazge may comprise

stream can.be. nultiplexed wth pilot data usi DM .
Ve RETHrGeEars e cagprBief Bl e icived data
pedaher h hddkdanse PIMCRSDAS alptc® dMNAWIMVERAGE in 3ot tdPRceiving
used at the receiver systemto estinmate the channel

resBgsoine euplimk epilpd t hanegl einfarmgiiony, froam dragpaificatsystams 410, receiver
?y%%eliln q%@ o%ﬁ&?z%@tﬂ@%ilgtechannel according to a predetermined function. The
reverse link message is then processed by a TX data processor 1338, which also
receives traffic data for a number of data streams from a data source 1336, modulated
by a modulator 1380, conditioned by transmitters 1354a through 1354r, and transmitted
back to transmitter system 1310.

[00119] At transmitter system 1310, the modulated signals from receiver system
1350 are received by antennas 1324, conditioned by receivers 1322, demodulated by a
demodulator 1340, and processed by a RX data processor 1342 to extract the reverse

link message transmitted by the receiver system 1350. Processor 1330 then determines



determ ned by instructions performed by processor
1330. [00114] The nodul ation synbols for all data

W@ reamsIare then provided to a TX processor 1BR2OPS2008/051711
whi ch may further process thed4modul ation synbol s
(e.g., for OFDM). TX processor 1320 then provides N T
nmodul ation synbol streanms to NT transmtters (TMIR)
1322a through 1322t. In certain enbodiments, TX
%Rﬁe?ﬁaoéod GnAaRR! foessdepnt &Eéﬂnﬂﬁn%\eﬂhg hb&nifOrnhile weights then
synbols of the data streans and to the antenna from =~
ecestict Hie extragtsld gsshed. nghocpiingmia vedoysoepe8} ofdbh invention, in
SR QB RS EaRa o REFT Shufag 8P g Rkt feer sseem
), fdentungsleetngict in@nipldxed gpilot adhiahhdl i &Sordind t@rthe paddttermined
upconverts) the analog signals to provide a nodul at ed
Bngtien and fihe sespectivguptiply pEel channph idoEnatione M MO

el . Ny d, si l g4 f nsm,tt 2

A S R A
fadRdated hipdogh ofpB@2dation espemtliingel 4. FAGLEG] noAt-limangl velustrative
system 1350, the transm tted nodul ated signals are
PR emgRat oy R A R oy ot GX¢Ric, apparatus
ARG deslidnRhcalt QIRARERi@M §THAG 18881 St I RVHASHtQated that
a respective receiver ((RCVR) 1354a through 1354r. Each
ameeitye 40035 4cposwiitad anscl(ding. fundtionalkeblecksamblidhf ey be functional

ARGk P EPREh el ARl b F oy By agscombination

aRebof W b hermRaRge gratule 490 M8 Ses ta0lo PIcOVirE8pide 1402 of electrical
corregéb%ndi ng f'ae?e?g)?ved" synbol strea% %0%)17 An RX

grmponsniocligt 6an BYGM cheingtearei Fos iasienqsr degies egovpiag NRO2 can

{n%Fu%ieva%de%lécXHb a(l)lco%lt rogeanq%og a&gnrn'l\lllFl\)lnr ea%%i it %ﬁllt%iggdﬁpﬁf’ﬂ% %ﬁot channel
on a partrcular receiver processrng techniqu 0]

feviation th % badetetde d404 yRhrothe purassof illsrd@¥ndatianot limitation,
processor 1360 then denodul ates, deinterl eaves, and
ekt shamehiwfaptagign symbsiudsry uapher F pag ay/@pre 3edive streams to

b et fiedat Qnﬁr%&%rgdggﬁvgﬁ‘étﬁ‘e B 6&%9‘010@5?,3@8% g?ﬁ%g;&?lg%ﬁe%quency

data processor s conpl enent ar

pysition, MnyQopiboea maotheikd  Carainthe Tiked dtuathpr, dogisslogroi@ihg 1402 can
at transmtter system 1310. [.00118] A processar 1370

pehuds ine alrwcale‘f%vmﬁ%% %ﬁee%ﬁge&%@é% FEPragRiaftye 3 Tilgg control

80618S QeI PBEd 3R UBherPIQEESEA 3 EChnbOidLWAhEBIR 4, 6-7. Logical
reverse |ink nessage conprising a matrix index portion

grodpagrldiR caalfurthqpendlidman Jhericdvwenypentitikr pesssge privg control

conprise various types .of. information regar.ding the. .
ST AR CaT 1o 1 RO By [T B et R ok ey infprmation
2401 dangagitivhally, Vaipgafitss aapeciam afclddeeal MéRIdky OM410i that retains
response to receiving respective uplink pilot channel

instraetivas ifoncyccuing fuagBenst asseciaod weith dectocal cemppiats 1404, 1406,
and 1408. While shown as being external to memory 1410, it is to be understood that
one or more of electrical components 1404, 1406, and 1408 may exist within memory
1410.

[00121] With reference to FIG. 15, illustrated is an apparatus 1500 that enables
pilot optimization according to various non-limiting illustrative implementations of the
herein described systems and methods. Apparatus 1500 may reside at least partially
within a wireless terminal, for instance. It is to be appreciated that apparatus 1500 is
represented as including functional blocks, which may be functional blocks that

represent functions implemented by a processor, software, or combination thereof (e.g.,



system 1350 optim zes the pilot channel according to a
predeterm ned function. The reverse |link nessage is

w0 b@s/omsotessed by a TX data processor 1338, whiTHS20$051711

receives traffic data for a mfrber of data streans
froma data source 1336, nodul ated by a nodul at or
1380, conditioned by transmtters 1354a through 1354r,
and transmtted back to transmtter system 1310.
EQ‘Q\JJ&{%} Alpphifa@RSIFOb ifdluddsst R ABEdupihBe 500 dlelchital components
i gnal s fron1rece|ver system 1350 are received b
ﬁmt @nlmaa@t 1B Zonjupelieti. t |F@rﬁe1dstblyces é@@lpa,leg@un@gzwm may include an
denmodul af o and..pr oce
PR Bt B EEREMCRY PR BB BFEE SR ifformtion
MRS e &ﬁﬁp&%kt@dal@brﬁﬂbﬂeﬂtﬂ@@ﬂ%&ﬁ ireYisdeaim clé&hcal component for
Processor 1330 then determ neswhich pre-coding matrix
tescive sk PERSEEInE HPIRK PHE! BRERFbHPITRALAG] ghegscrihec above with
t r:
REGTRERIG [ AR b B RORARE L S 681 U100, A B mponen:
fnnlpt(bqalmlxgphlqllcbmﬂml daraoduperdieg ve thesypdink mpild8&Gnnel 1nforrnat10n 1506
sten1 310, demul tipl exe exed
%?fg it doed g4 & fﬁ@eﬁﬁ%&@rﬂgﬁégu Jri 5’4 rigar logical
?qu_piﬁlgel SOEIRE SldR darlibdiKcd? 'cbﬁ’ibo&éﬁ@ 'P&e&ansﬁ‘ﬁtﬂﬁgﬁhbtoﬁedback data
00120] th reference to illustrated I s an
dkar aAdéltlbnﬂQ' t hmiaraftmnlISDt) atnes mdudt apmemoratlisdf that retains
accordln ari o i m.ti Jllustrative
i Raiondat sk MBS Repadtii el it 3] spibbgnapsy 1 504, 1506
E’lﬁi DSII*S WhAlE sBXATRL Bein@ RREV @] WS mkAlfdy M8Y0, e &l td&ealnderstood that
| east partially within a base station. It is to be
appeieriok eloclediteal sopwentnis 1IHA 506, andpk¥Santeexisiswithin memory
%fﬁjudlng functional bl ocks, which may be functiona
ocks that represent functions i npl emrented by a
poagessor , Itsef fowsd @nd@stocd rthatneki idinstthiee eiddplérBer@ations described
flrnmareL @aratus 1400 i ncl udes a | ogi cal , groupi ng.
horoip By Bf d@plemealed dynkrmwics safhgre.climge, middleware, microcode,
Pﬁy’“ﬂ&g{ﬂggﬂlgrlgfg%r?(}fgzfo?g(ﬁgrdg)&}r?e%ftnﬂ?ém&{ gt;rkgfr, %& rﬁrépe%mﬁg Units within
hr[ ans&m:dlmpmgntup’ﬂ lanlhetWkaotie\abmmwl bé nﬁnptemr&mtenlnwnthnﬁone or more
e statlo 1404. For. the 0ses .|Ilustrat| ..
(ChioRn YR iedFE tewcpﬁw%ﬁéée demﬁﬁ Sienali ipeseagE (GPS) digitl
Gighall ?Fddégs%ga &QIE@?V(MPI?Q RborARIBbRC tbYie %E%@@s”’f(PiBS) field
bé multi pl exed, a nunber of ‘avail abl e resource bl ock
progfammeblpi lgate stiays i (PEADguprCysspos| tmmsmlleanymlcro controllers
conbi nation there e,like, Furt ogi cal
W%ﬁ%oﬁeggsﬂr&oﬁph%ﬁ?ﬁcﬁﬂlﬁd%“g nd<sig0Ed P g OEIBn%‘S n@ﬂ?tlofné pdescribed
hEeRI ¥ DebrabignddnSthéRpf esent ative of pilot control 1406
as described in further detail supra in connection ,
WOLRIFI G Wheg-the syssyyne and/gir @eﬁlpdg desgobed BerefnugreHeplemented in
e a ro
ko%v{/alilg ﬁI%QW§1161 o &(%31%\8 e, o‘%%*c?oc%ﬁ rlgljé%{éer %&ﬁeeétn?%(gec%e%%lents they
orfay thiaestorod Iulilla rﬁ&dlﬁie-&h@dﬂh@hledﬁlfrm rsell i@ storage component. A code

segment may represent a procedure, a function, a subprogram, a program, a routine, a
subroutine, a module, a software package, a class, or any combination of instructions,
data structures, or program statements. A code segment may be coupled to another code
segment or a hardware circuit by passing and/or receiving information, data, arguments,
parameters, or memory contents. Information, arguments, parameters, data, efc. may be
passed, forwarded, or transmitted using any suitable means including memory sharing,

message passing, token passing, network transmission, efc.



1408. Additionally, apparatus 1400 can include a
menory 1410 that retains instructions for executing
WO 008091895 associ ated with el ectrical conponeneGI/LEM43/051711

1406, and 1408. Wile shown a¥ being external to

menory 1410, it is to be understood that one or nore

of electrical conponents 1404, 1406, and 1408 nay

exist within nmenory 1410. [00121] Wth reference to
fl0®24115, | Fbustsmbae ihnplcdibniial BleUschhaiis [doakibed ABFES may be
il ot optimzation according to various non-limting

implomentad molél medulsrepgatiresesiuess, funetipies ang seecstﬁrthbteplerform the

f&@ﬁ?nsp%ers 1 ralef;/er%nt h"ll"fgéog at §|SC8 Soglél?’yenr{)ersed 11 rnernory units and
LRS- prbtesbdrst O BRndPY AL indyeke hﬂ;ﬁbmamp@waﬂm theS580cessor or
IS regresented as |nclud|ng functional bl ocks, which

PGBk tF Hifc PIOSARPT, HNowRish1geae 1t ey B epmmumeativelyscoupled to the
' ssor, software, or comnbi nation
?ﬁ@%egfm%§g89¥?§?ﬁ%§$§) Apparatus 1500 i ncludes a

Umgzﬁpl gr 9dpi hg s Acwtibed sadveitdhdes erpaplentStht kiakclosed

c act in _conjunction. For. instanc | ogi cal . groupi .
ERCT. e PubeColsce N RoptIBIEIT EEiHBH EYY FehecP bl prifgnation
n@{( ag%@gk Hﬁtﬁéﬁblo@i&s Rl &Q?Bﬁ@éser‘lﬁfl G éugﬂctltﬁ%er but one

el ectrical conponent 15 an i nclude an
ef @rdmar}cﬂdlll ooiip @rtemety rhowgm@dhatvrhng' fanuetmwdm%mng and

u Iin . pilot ch for on.a scr
s ror oy e Bbs ST RGREGH Fblshag orece ol
dRB21t6AROhY) ‘Eﬂdélﬁ@caﬁﬂnsﬁ heg VirifRhs BRMRANSIMIn kRS spirit and scope of the
processi ng pil ot control data dependi ng on he upl i nk
mne@dedcﬁalmelFurthﬁmqmﬂo e o6 thes thedemn | lmeldldt i$ yyadre either
ﬁ%tda J[all HQSC%BJ[IOH 8&@8 gﬁﬁm? %ugﬂ { h l1:sI %tenﬁfsd ?o b7e 1ncF]Il11151tVQ & 4 manner

ogi-cal grou can “raciude” anerect v 'ca
sigipereit drar compAsibt kd "@niprishiy” ic@tbpeteddatiod chipfdicd as a
Addi ti onal | apparatus 1500 may include a nmenory 1510
franstitiongl wpRkiniardaifct i ons for executing functions
associated with electrical conponents 1504, 1506, and
1508. Wil e shown as being external to nmenory 1510, it
is to be understood that one or nore of electrica
conponents 1504, 1506, and 1508 may exist within
menory 1510. [00122] It is to be understood that the
illustrative inplenentations described herein nmay be

i npl enented by hardware, software, firnmare,

m ddl eware, m crocode, or any conbination thereof. For
a hardware inplenentation, the processing units within
an user equi pment or a network device nmay be

i mpl emented within one or nore application specific
integrated circuits (ASICs), digital signal processors
(DSPs), digital signal processing devices (DSPDs),
programmabl e | ogi ¢ devices (PLDs), field



programmabl e gate arrays (FPGAs), processors,
controllers, mcro-controllers, mcroprocessors, other
We@R@8nYBai ¢ units designed to performthe funce¢DES2008/051711

descri bed herein, or a conbi ion thereof. [00123]

When the systens and/ or nethods descri bed herein are

i npl emented in software, firmvare, m ddl eware or

m crocode, program code or code segnents, they may be

eiAI®gsi N a nmachi ne-readabl e nedi um such as a storage

conponent. A code segnment mmy represent a procedure, a

function, a subprogram a program a routine, a

subro zQ ClalrI1ngdu|e a software package, a class, or

any c¢ %b hatT on of instructions, data structures, or

program statenents. A code segnment may be coupled to

anot her code segnent or a hardware circuit by passing

and/ ofr Pedwdy figpiletf OPtHAZANN 1 JVirchesyLGasHpgnication system, the

H@{%H%Bﬁ%ﬁmn r menory contents. Information,

ar gunent rameters, data, etc. may be passed,

for vvad@teldmnmg uptiak pitott theshdl sifognaioy is dibheddtaiameans

i ncl udi ng .nenor arin ssage passing, token

passi Hgs grﬁ%’t%ﬂ%’ Pﬁr’]'éﬂ%% ﬁggfs nE‘i‘PneEt%prB't‘H% o [gF o more wircless

r t I

%gr?ﬁen:ﬁ% ﬁ)a 5&!&-1‘[ | Id't‘ %ﬂ?lééét%ﬁtﬁ}e%ﬁ%ﬁ%ge% %ﬁé% RER sclected pilot

phm@éd@n&ehnkuﬂmM& , and so on) that perforn1the

functions describ erein. The of t war odes y be

St or cHONTOTE Gy feHSE dio e IR HyFBFBRbOLolE ol or more
faYmF %ﬁel@%yteﬁﬁlﬂaﬁpb&mge@o Whd RélBctbd®nBr RCRSKOPil®T channel

external to the processor, in which case it can be

eprptionscat i vel y coupled to the processor through

vari ous meapn 0125 n d ove -

i ncl udes exa?rrﬁ I{egleo?o‘%eh ?astc ogeﬁgrsrﬁ ajeélgtthe %ﬁ? 9 wircless

tesmin@fs re@w wahe dah rHeasd/bit tc Hiloteaandl Baiteyhy one or more wircless

concei vabl e conbi nati on of conponents or nethodol ogi es

tHNiglr poses of describing such subject matter, but

one of ordinary skill in the art may recognize that

many further conbi nations and pernutations are

possi hhe meflacioasdicoigddyin ¢lhien $ufjréhet coraptieng astonornemdie dhereasing

to gg?rg e all such alterathﬁ h glfications, and

{herevel PbTS PORSE O O OrRIALAENE AWM t and scope of

t he appended clains. Furthernore, to the extent that

the term"includes" is used in either the detailed '
alescr Tpe¢ imethogl ast teeited @i ofsim dufiithee compssingretededotsdy bercasing

it PG PO B froafle bl Byl BT 16 above o

ﬂﬁ@s‘ﬁ@ldtpoﬁ)%@ﬂev‘épz[sda fullctPorCath &i4eh AMY/Sf Wb fatal chakdcdi ned
is: 1. Anethod for pilot optimzation in a wireless

communi cati on system the

4. The method as recited claim 3, further comprising decreasing the power level of

the one or more control channels to the threshold level.

5. The method as recited claim 1, further comprising increasing the power level of
one or more enhanced control channels to a selected power level above a threshold

power level.



met hod conprising: determ ning uplink pilot channel
information in a base station; transmtting the uplink
w@erisIshannel i nfornmation to one or nore w r ePEBES2008/051711
terminals to facilitate pilot3%ptini zati on by engagi ng
in one or nore selected pilot channel control
operations; and nonitoring and directing power
operations performed on the one or nore cooperating
Bl 1 el €8S nicBloil RabSitcACH VL) ﬂlﬁhér%nﬁ)?ﬂsﬁ%t&@odlﬁg tK one or more
nmore pilot channel operations, wherein the power
openead emsropehdnoekead dhipping thmemodwlanen signils & ggrsform the one or
! e{renénn allcS drc%lllﬁlrg ec ; onetlsh 1%todg1 t ﬁotrraFe?en%nd/ or the pil ot
Ié”ﬁannelzlf1 Stare olf hta]ﬁe one’ 6P ore W rel ess terninal s.
2. The nmethod as recited in claim1l1, further
conprising autononously increasing the |Ievel of the )
pover Th¢ regthodyas seiéedc ghickdm eh I scomprisifgecorpbinig the pilot
ATt Wl {n% 8+ %Jﬂe ]copfrrUL‘cﬂaﬁ{nefso{HJPfosvﬁd%ga%ﬁ%%‘ QHRMS a¥nplitude
I ncreasi ng e | evel of the power of one or nore
obartna@l foc banohil girgmtizersat ec et @mivet chaaviels. above a
threshol d power level as a function of the data rate
of the data channel. 4. The nmethod as recited claim3,
Bur t AT o QIR k! D IBAIABTHAN if NP WRRIRS LBhniOliichNGysiom, the
one or nore control channels to the threshold Ievel.
Bicthitdeomptibind: as recited claim1, further conprising

i ncreasi.ng the po | evel. of one or re enhanced

cont r Bre RGP PHG! cpaBidl dnfPimpihaBem P oy e a

t hr espRleksRRWRICeivEY §lilo -chdii] TRfoRAstidS at®Fdihg ol & predetermined
claimb5, further conprising decoding the one or nore

amsaerced tonvplotk eHahwbrenchndformapen g ednerohodgl ax ingere power
i I transformthe on [ r.e .enhanced control

ShtR ot Bt G BN S8 BB aMES hod as

reci t g@ndntittiblgapiotbfeclibickhedta comhici Basagsteisrireiro@ntafi€c of pilot

pilot reference with one or nore control channels to

phaptslppertisdsttand/ or anplitude reference for

denodul ati ng other one or nore control channels. 8. A

nmet hod for pilot optimzation in a wirel ess

gommuithe atetlard sfydiiens, tvhercimethieqebweo rpntirsli opgratioas ekadutegl on the

upl i nk pil ot channel infor r.rat(ihfog from.a.baae st ait)i on;
eo%re@g-en\ﬁlr?lgﬁé;?%aalﬁ i v 8¢ rppsmyssien fgp rate between the one

8 8FcdoBPerh@n AwRtRAEL AR LR the base station.

10. The method of claim 9, further comprising increasing the power of the pilot

channel when transmitting above a threshold data rate.

11. The method of claim 10, further comprising decreasing the power of the pilot

channel when transmitting below the threshold rate.

12. The method of claim 10, further comprising ignoring pilot commands from non-

serving cells.

13. A communications apparatus, comprising:
a memory that retains instructions for determining and transmitting uplink pilot

channel information, transmitting an optimized pilot signal for power control



function of the uplink pilot channel information to
control one or nore power operations at one or nore
W@ owpeywdT ng wirel ess termnals; and transm ttPECURLNE051711
f eedback data to the base stald on representative of
pi |l ot channel operational state. 9. The nethod of
claim8, wherein the power control operations executed
on the one or nore wireless termnals is function of
bh@atidrBNRY S Sh@Ttodik atht Al hshiik e 8 PtitRd Ofifot Nigh®! Rcording to a
cooperating wreless termnals and the base s%atlon
mdewnnfégmuomﬁf the aphmlgpllqt@h@mt mf@nmtlpgj angl
It PZLE%?)% Q:Igsr§8r ﬁlbp 15 econﬁ%tﬁ?(té E%%xlp 8ut t[ € aln§ %c?lons_ﬁ/etﬂlﬁ{he memory.
met hod of claim 10, further conprising decreasing the
omer of the pilot channel when transmtting bel ow the
hr eshbs aompaupications apparatistoh st 1 3¢ MARTRAIN e appprehsincreases the
ﬁ@\g& lbvc‘éi gg oﬁ\@gpﬁlbf%genﬂhﬁc%H c‘c‘)ﬁ%'iadﬂ%?neflsr 0 QeRe& Sﬁ’dv&%g level above a
ells. : conmuni cat 1 ons appar at us, conpri
theewhold fowat lavet.ai ns i nstructions for detern1n|ng and
transmtting uplink pilot channel infornmation,
transmtting an optimzed pilot signal for power
gontr Lo Q%ﬁﬁh&gﬁonsaégﬂaﬁﬁﬁ' $f0hiR014 h@hetrélﬁr’tﬁghéﬂa?gus decodes the
optim zed pilot signal according to a predeterm ned
dumattorre ephartdee cumkdlwhamlellsmnddhapmg fthd mb dulatedn ©gnalsatedransform
ﬁﬁprocessor t hat f in uredtto exec te the
PP QETPSHAE ) Rl AEHERGY 10 £ RTOTRE S hruni cat i ons
apparatus of claim 13, wherein the apparatus increases
the power |evel of one or nore enhanced contro
thannéhe ceromanisalienstaptapwer claavdld, whors tzhe rahpagive cgmbines the
ﬁivﬁre elreen\ég Ivw 1one Jrhr%oge CnOTIT‘Hl‘al A ém&” St% é’p ﬁﬁas%fan‘a/or arnphtude
erern e appar at us decodes one o
efifraneedr @@ﬁédtﬂ)itlnfghﬂlﬁﬂi@ns of@drd tonpil ciginhble. nodul ati on
signals to transformthe one or nore enhanced contro
channels into a pilot reference. 16. The
MMURI al.m 15, wherein the
ggpargfﬁgh@%ﬁ%?%ggaﬁﬁgﬂg%?é?gbgkglence with one or
nor e eondmaly thhanahs ihoruptions te @cghageaminpfooessing uplink pilot
I|tu e refereqce for denodul ating ot her one or nore
OLMAILPIL [PSTIORHING ANE OFFAPKT B%\y?roqutrggwaé{ogg according to the

F&QEQE& Eil&%haﬁlmatfoﬁa&ndﬁ%n@ﬂnﬂﬁn% P& df)%?a!tl‘éﬁ 9ndl Qate data; and
receiving and processing uplink ot channel

i nf or atdcessor thet ﬁ@pnﬁglgecbweexaputﬂdreanﬁmmpnsswnhmdhe memory.
operations according to the

18. The communications apparatus of claim 17, wherein the one or more power

control operations is a function of the transmission data rate.

19. The communications apparatus of claim 17, wherein the apparatus increases the

power of the pilot channel when transmitting above a threshold data rate.

20. The communications apparatus of claim 17, wherein the apparatus decreases the

power of the pilot channel when transmitting below the threshold rate.



recei ved pilot channel information, and transmtting
pil ot operation and state data; and a processor that

WO 2008098PYured to execute the instructions w tPCTUS1908/051711

menory. 18. The conmmuni cati or¥ apparatus of claim17,
wherein the one or nore power control operations is a
function of the transm ssion data rate. 19. The
comuni cations apparatus of claim 17, wherein the
appar At s ERLREE spfabRud Q¥RPrifthgt he pil ot channel
when transmtting above a threshold data rate. 20. The
conmunice oo dgtcamppagarlisk oilotcdhanmal informgndn a bagrestation;
appar at.us decrease t he wer oflghe Qf%ot channq 1 tions:
whon DFARsE (AR 8T, oPleed Riloh sfegH} i popgf Rl operations;
&gaimuni cati ons apparatus, conprising: neans for
determ ning uplink pilot channel information in a base
stati aﬁ?n%rgan@t)ﬂmmtgr dies Hresntified antigpeadnpietdsigngl iecording to a
Rl 08 ARONG o £ABLE Ak ARSIALLRD R ANdoeans f or

nitoring e transnitted optimzed pilot signa
according to a predeterm ned function of the uplink

[l ot _channel jnformation. 22. .The conmmuni cations .
g%par QF% §°f8’FnuE1cé'il‘?HS?PPa%ﬂ’éP§ icl?llfﬂp?é’ AppEhthgaPpHRfis Jagsases the
%&Werﬂ@x\/@ of bRV 6! mBfc ARENQH BRES SRRANCRD SR Hower level above a

hannels to a sel ected power |evel above a threshold
thoewbpld evetd lev2B. The communi cati ons apparatus of clai m
21, wherein the apparatus decodes the one or nore
enhanced control channels and flipping the nodul ation
33 gnairge tOminuatafiMsMppBRHRNE Qiinl DT 8viIRRNANRRE dpFe@iths Qbcodes the
channels into a pilot reference. 24. The o
eenerunPicanharrsd appsel shenct and fipping the madylation sigrals to transform
ARRAL %% Pre on'ﬁ%' cr:]e%sco%gglt cq{ahggls [ i g1 i) Cr%fe\%ntcg. one or

more. contror ¢hannal's 1o provi de ] phdse and/ or
anpl i tude reference for denodul ati ng ot her one or nore
control channels. 25. A communi cations apparatus, )
&bnpr T8¢ AYMMKBIGAOISGPPRTERIEIO CHgM 2 o VBPISEES ARRATatYP PpfRbInes the
ﬁ%&t%fe?&ﬁ@ I'\]Xﬁjth {)I{y {]}J’ Btd Qdirol! El@eﬁ]]ﬁelfs Q5 .ppcﬁriéé) 5 t%hys% a%ﬂ?or%ﬁlplitude

re power control operations according to e

ref@enoceldr (erhadulahgroiedr onabomoet ¢canmol elednateans f or
transmtting pilot operation and state data. 26. The
comuni cations apparatus of claim 25, wherein the one
98 nnkﬁmﬁﬁﬂﬁﬁaﬁ%ﬁﬁ&ﬁ&n&@§%§&?ﬁﬁﬁgﬂS a function of the
transm ssion data rate. 27: he Communications

appar sicarss fof reckiaing €28, prodesyieg nplitkepibyp panatUuisfirmefiemses
the means for performing one or more power control operations according to the
received pilot channel information; and

means for transmitting pilot operation and state data.

26. The communications apparatus of claim 25, wherein the one or more power

control operations is a function of the transmission data rate.

27. The communications apparatus of claim 25, wherein the apparatus increases the

power of the pilot channel when transmitting above a threshold data rate.

28. The communications apparatus of claim 25, wherein the apparatus decreases the

power of the pilot channel when transmitting below the threshold rate.



power of the pilot channel when transmtting above a
threshold data rate. 28. The comruni cati ons appar at us

w@Rooglogusmt 25, wherein the apparatus decreases PCHURO®O51711

of the pilot channel when trahlsmitting bel ow the

threshold rate.29. A machi ne -readabl e nmedi um havi ng
conput er - execut abl e instructions stored thereon for:
determining and transmtting uplink pilot channe

barf or MakiaBRine k&RARBIET hbdilsh BAViRPtdoHpaRE-cREd@ILIS lig@ktions stored
for power control operations, and nonitoring the
thernesddt t ed optim zed pil ot signal according to a

predeterm.ned function..of the uplink pilot channel "
Pt or Bap R Lottt Rk bl SRt B PR rappycing an

Sftirhized pelbt CIQARIN fo3 ipdg cE @UPtbIEsRX@ Nk aME hBsitdriigt theEansmitted
stored thereon for increasing the power |evel of one
BPtiEEd PhofTagNab AcoBHEE & 2 predaisaniied dungtign of theapliphwelpt channel
| 8y&latighove a threshold power level. 31. The

machi ne-r eadabl e medi um of claim 29 further conprising
conput er execut abl e i nstructions stored thereon for

codj t he.one or nore enhapced cqntrol channel s and
8 ppiTHG TGOS GRoGENal scitval_ ?Zgaﬁg?haf rFOTHE!SBige COMputer-
HecliBbRe ﬁ@@&%ﬁg ﬁfb‘?&f HRleof NRP R Sastddt Be o Qbvel of one or more

reference. 32. e machi ne-readabl e 'nedi'um of cl aim 30
énhanbet cononbeliaghelg tacosghedtal mwver itvabhl vienshireslodld power level.
stored thereon for conmbining the pilot reference with

one or nore control channels to provide a phase and/ or

anpl i tHdens@hRLeAgHId ahe ARRDEH ! AN Q9OFlHer QdRIsinED t8mputer-
control channels. 33. A machine -readabl e nmedi um
prepgiiablecioptpustions stpeasiuthatspe fhindeqoding tha$ng tos meaic tehbansed control
Eﬁ)r nels & Slﬁlli)&%%%ﬁed iy EER i) afjsptloI t?akns olrrlnoﬁlecoh%noqerlnore enhanced
rnformation, " performng one vr nore power control
cpefodthamnslsaee arpliongeférondche recei ved pil ot channe
information, and transmtting pilot operation and

state data. 34. The machi ne-readabl e nedi um of cl aim

fu DILL S t ut,gb S .
ot o0 Nop BEASIA0 GERM S SAERL SRR B SREHEL) 8 Somputer
clwantable inkteuctionastomed thengnafoowendiihg esdpllot cdtrance with one or

rate. 35. . The chi ne-.readabl e diumof claim3 .
FIQFS FRIYrol Bﬁﬂ”fggitﬂ PTG APE? " Ap1nditidesetnenes gﬂ%demodulatmg
§ther &2 drhsseendarchdgrigeasi ng the power of the pil ot

channel when transmtting below the threshold rate.

36. The machi ne-readabl e medi um of claim 33 further
ggn”priAsimrA i%g-??algitaﬁre er)r(lg&ﬂ}nagél\gng computer-executable instructions stored
thereon for:

receiving and processing uplink pilot channel information, performing one or
more power control operations according to the received pilot channel information, and

transmitting pilot operation and state data.

34. The machine-readable medium of claim 33 further comprising computer-
executable instructions stored thercon for increasing the power of the pilot channel

when transmitting above a threshold data rate.



instructions stored thereon for ignoring pilot
commands from non-serving cells. 37. In a wreless

W@ 0vaM9iseat i on system an apparatus conpri si ngPCHUS2008/051711
processor configured to: detetkine uplink pilot
channel information in a base station; transmt the
uplink pilot channel information to one or nore
cooperating wireless termnals to facilitate pil ot
9Pt | Mt hAhiRY 8RR el 8NeIAMm MBI AurRl aGnffisRig @bmputer-
channel control operations; and nonitor and directing
proeteblspiastdtions sipeed drorestt fon dokesasing the paweeof the pilot channel

oper at i S [ | s according to the
%FIPE’fmsanlgglg\%e[owﬁl %hrﬁ‘e]T onii Channel operations, wherein
the power operations performed on the one or nore
cooperatlng wreless termnals relate to the data rate
3hd/ offhe H@aﬁlneoltea@q% fe¢digmapb chfim 38 HHEhcpreopymising computer-
t

ERSDAER, G NoRELBRIL HEf T Y0t Toncpe pIOF SERATME, BBk 0% sorving
eclsi gnal to increase the power |evel of one or nore
enhanced control channels to a sel ected power | evel
above a threshold power level. 39. The comruni cations
gPPar Af YsiRfes SRl LatioM\§ LRI alk RpaPIOS &AM sin)f: OVi des
a signal to decode the oné or nore enhanced contro
channebmcassdr £drifjgpiadgot he nodul ation signals to

NSO, %, B BB RIS TR Shy e

appar ghikgniffthe! ﬁ%hﬁk %lot WIHRKE NinfoleaBbRCRS 88 oRr M¥tcd@Soperating
a signal to conbine the pilot reference with one or

woekest tnmirels ©hfapiiedts pilet entowizeeonaby hregsagingnia/ @ne or more selected

@Wﬁ%hﬁlgf mﬁ“ﬁﬁgﬂ% TIsof(l(permdulatlng ot her one or nore
ont ol chanmne N a wWreless comunication

syst efonhér appadiadating CPOPET Dpo@tiods PeeOABEDIon the one or more
configured to: receive uplink pi]ot channel ,
mp@fa%lﬁg.we lessoteraingliseccerding 691 the seleeed; ong i pete pilot channel
Qgrghnﬁhannel i nformati on according to a predeterm ned
nctioh of the uplink pilot channel information to
contr ol on@hamnnmm@op@mﬂpmmmnmqhﬁbnﬁmbmnﬁmememrmmnecoqxxmﬁ@

C0O0 eratln W rel ess term nal nd tr nsm t
Wgsf%%\@;en baelets tPile dpets g piohe Pk Jagh aﬁaf%fo b one or more
BddpetatinPINRELss RRRAALI. onal state.

38.  The communications apparatus of claim 37, wherein the processor provides a
signal to increase the power level of one or more enhanced control channels to a

selected power level above a threshold power level.

39.  The communications apparatus of claim 37, wherein the processor provides a
signal to decode the one or more enhanced control channels and flipping the modulation

signals to transform the one or more enhanced control channels into a pilot reference.

40.  The communications apparatus of claim 38, wherein the processor provides a
signal to combine the pilot reference with one or more control channels to provide a

phase and/or amplitude reference for demodulating other one or more control channels.



42. The conmuni cati ons apparatus of claim4l, wherein

the processor provides a signal to increase the power
wo@tooske1spl | ot channel when transmitting above BCT/US2008/051711

threshold data rate. 43. The €ommuni cati ons apparat us

of claim41, wherein the processor provides a signal

to decrease the power of the pilot channel when

transmtting below the threshold rate. 44. The

gPoMMUNh G&¥iPAS caRRRmAkHSN @Jst&ﬁ aahrypﬁémtu%sﬁl fifinghe
processor pr ovi des a si gna to 1 gnore pl commands

f r om morecsssoveangigoeddte:,

receive uplink pilot channel information from a base station;

process received pilot channel information according to a predetermined
function of the uplink pilot channel information to control one or more power
operations at one or more cooperating wireless terminals; and

transmit pilot feedback data to the base station representative of pilot

channel operational state.

42.  The communications apparatus of claim 41, wherein the processor provides a
signal to increase the power of the pilot channel when transmitting above a threshold

data rate.

43.  The communications apparatus of claim 41, wherein the processor provides a
signal to decrease the power of the pilot channel when transmitting below the threshold

rate.

44.  The communications apparatus of claim 41, wherein the processor provides a

signal to ignore pilot commands from non-serving cells.



