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1nc elﬁ%%l%ﬁ%w > 5u t%ag%b%%{zitoﬁ%ly as%lgrifé/({' ﬁoe F}l{er Slloetlrtég{: Dy al konci’/e!termmed

tdwvgra@d Beleatitfyl tht intgeradnté@l dbK¥Ind Suhskibbuhd e W é@@pgned to the pilot
acyl %janlno t hi ocar bonyi am no. acyi oxy,

Wkt H@ amg) parsmgtes Gailsthy Hisehaldrondisienn étaétykanother embodiment,
ﬁfe”&ﬂéﬁﬁélr &Qﬁ/ﬂﬂ%{n@% 51%12{’}"{% &ghgl I%ﬁ?r bﬂpyﬂ‘?réﬂbﬁfgr ernbodlrnent the

arni nocarbonyl oxy, stituted aryi aryi oxy
&wmaﬂumntmﬂmasymuxynnaMyloxyaryL substituted

en, dr ox ano, nitr ear baxyl., :
@)&rylgﬁxwlé@kgy'rt% %{pgww%n‘rs &Héf,(ih[l @ac’ia{hlekmealum carrylng mstructions
F&r&%ﬁig%&ﬂ pahdddd b?ad&oéerhlo% B?&c’eés%]?sei% &éé@h@é& KMé instructions
ear boxyisryi, carboxyl-~ubstiwed aryi, carboxylb
eroaryl . earboxyl -substituted heteroaryi, carboxyl
het erocyclic, carboxyi- 0 substituted heterocyclic,
eyci oal kyl, substituted cyel oal kyl, guani di no. guani di
posul fbne, thiol, thioal kyl substituted thioaikyi,
thloaryl substltuted thloaryl, tbloeycloalkyl,

1 . " . o ' o o, o



substituted heteroaryl, -SO -heterocyclic, -SO
-substituted heterocyclic O -SO NRR. where Ris

woydrogemn or al kyL ' An1noacyP refers to the grecpES2007/068842

-NRC(O al kyL -NRC(O) s"bstiftued al kyl,
_NRC(O) cycloal ky 1, -N RGO sfbstituted cycl oal kyi .
-NRCt O alkeny I -NRC(O) -substituted al kenyl,

eRO{D)g ankyuatibns fNRACEmBUipsti thehad @hﬂa;m:}dr, and instructions for

salreerey P dbiit 1 O fehes s eilbtiong itteopp dheyghannef parameter
EQ Stwehed 9&3&%@19 as@ftbd-to B ot e 1 | 1 st ed

het er ocyclic, where i s hydrogen or al ky! and wherein
H10R§l Jolssfuither embeditognt, ; an apRarptys coslipwtd tatregsmit multiple data

M bl B 250 SEUESRL s S AL  pior tone, o

B2t @AE thprisilS trichikt R tABSBIHORT ¥ firdeher @ty ehd fildnne of the first
substituted heterocyclic are as defined herein,

dtai Wi cbgins ﬁ%lm tor syt ssuppandy Ul Tk lfﬁ% determining whether a pilot-

hﬁ%& Jé% 1)5/ ’Enet HE@EI‘% % t%eg{stfﬁ]t? g ?e{glel%ntldata unit, wherein if

thNRﬁ(c@h@pllng q@yu!iltlon MR%O)I@’L St]hbSplfdﬂtteﬁb af khe’lydhsequent data unit is

- |

%5@?(@0) gmeyg}eofa Q)b?fts S Hﬁépepgqlge %&;Q%Zol\ kyl)rnet the pilot

Rek %'f% %‘bsequ’éﬁqﬂ @ a§so‘él%§éd vaB %ﬂ 1&‘%51%519[@& X%bbaﬁ&‘ d 1 still another
NRQG O substituted heterocyclic where ydr ogen or

ahkydimeut, wheripcrenaiteyll subbeid tis tthe @dbha«ydl pf gh&gmgvipus data unit,

A T L A

at¥iminfhgt RhOREY b - le@f)lﬁlﬁ%tc%Qdﬁ%helrs ORELY furtﬂaﬁtc@ﬁ@ﬁxé‘sl hfeans for
and substituted heterocyclic are as defined herein.

d@szlymamgo Ay thamhelo'parastetars tlo stilé apotepsemi@di@pNRRhg means for

_1II\|1I§[( létﬁ er E&Q_@R %gct%?lﬁiftltgrl{t 1%%[1&' ¥ her (@é@}lﬁ?s means for
ﬂ%taﬂnlﬁﬁﬁtﬁwhet@{ﬂ@ dHRnbdl Patdntatératectd zkﬂfﬂ@dhold— doadio In still another
R—cycloalk¥ (X, (ON R-substituted cycioal kyL

Rhe i

¢anscfe( ORI % sYhathar ey palpp—homwceywlon is met

fﬁ%?%?ﬁ&ﬁi%éwg%%?%%wﬁﬁ BRI EREAN o
[08 8} ocyala furthvireerabdriimsnt) ydnadere-@adall K yledivan damfieg enstructions

ach R can be jojned to form together with the
Tt qaggg}g g‘tlto?nl‘glegiltﬁgggrq;@y%q merg ngqqcﬁ%sgfq tsuprgaented the instructions

@‘qs‘?ﬁg’ Hsiﬁct[dn@tfbr RAEMRRE & ﬁ}stadia{%é/ Iun1t Wlhé W@t tone assigned
al k al kenyl, substituted al kenyl
wubSitst subbead, amdtlymcsqns foc 9@bmahk1glwhe$hﬁn stpulpt:rhqnpmg condition is met,

| [ | ubsti t ut d t
bt hioes Yoy kBt afbrdieftite BHdngliibe teee pilt tone.
RatRmoaYak iptlofhSppisy e&idifi@r ishedtahst, i §6bnd Pllof ©he is associated

refers to an unsaturated aromatic carbocyC||e group of

withthafirspsubbaedirandnf teaniot-hanting cendstiongis enati the sgeeng pilot tone is
ed rings (e.g., naphthyl or

&B ﬂgmhyn%ﬁmlﬁ&ggﬁ gﬁggaorﬁngs may or nmay not be

[EUDQUPt | dfe. frtherZeniigyzaxazal hfj@efus configured to process a received data

2H |, 4- benzoxazi n- 3( 4%%{ gRe-7-y.. and the_|ike).

piplgsegrqaseegtegf typ geqehed ga Wprlé% APEAVRNGG identifier and a pilot tone

SRS LR SR RLIT IR B e LR R Cdepipine e

};dqaelgreadﬁntiﬁm if shid daga ahit lapd rocans faedldtcmamylg ahg mthband associated

t on x , alk substi tut ed af kyl
mﬂb&ﬁ? pilgt, gé affeeﬁcawgiﬁ y§fi ug?}b?ﬁﬂ. rarge idenfifier of the

éitg anx! In @ik¥Other- e%%a{ﬂlénlﬂttﬁg m%laﬁé’ oY |deteﬁHin‘i’tignﬂ’le subband assigned
kyl am di no, thioam dino, am no, an noacyl

an1nocarbony|osy, am nocar bonyl am no, apllnothlocarbo
pylam o, aryl, substituted aryl, aryloxy, substituted
aryl oxy. cycl oal koxy. substituted cyci oal koxy,

het eroary oxy, subsiitutcd hcteroaryioxy,

het erocycl yi oxy. substituted heterocyclyl oxy.



di ~ai kySanmo, nono- and di-(suhstituted al kyl)astrino,
nmono- and di-arylam nx nono- and di ~(suhstitoted

wW@eop7jiaazrno, nonoand di - het eroaryi am no, nDNO-PEITS2007/068842

di substituted heteroaryi)arnm, nono- and d

heterocyclic a i no nono- and di - (substituted

heterocyclic) am no, unsynmet pe disubstituted am nes

tvathie pilotdioht ef ehnt reseilbed ilataentt Suskdreotmpdiséy mmartsher grooampenting by

consi st substituted al kyi, aryj,, . .
SoRer el M Py sirefEREar i s Wenotiy ety Hetas gy wherein the
hedres106GY ehdea StHet WREnOETRMARYE boff Ghe altk Anfl OWPSstiffRanother
th substituted aryl bl ocked by conventional bl ocking
b@pbmetltswcme&bmwcada@bz metimmwarrymd Htsh"ecttqnls efor @m@mg out a

RR, where drogen or a ubst tut
BEP B Py IH & s PR GRS PR e A Firifymining e
Yéqubnder @idhtifcr3of Wi dbfaneit, Satﬁln itrbb@ns Ofor tt@td’mﬂﬁlﬁg the subband
rings selected fromthe group consisting of hydrox¥
aegfiated oyith Hhe dilof Howse af ubwﬁ%t:mqeiodatadwﬂokgﬂedamm he sequence
ai koxy subsdtuted al koxy, alkeny',
suﬁﬁﬁétﬁﬁgg¢ﬁ%ﬁ%kbl al kynyl , substituted al kynyl.
api i di no, al kyl am di no, t hi oani di po, am no,
am noacyl , antnocarbonfug) am noca_onyi ani_no,
r

am not hi oc 3REEF BB S ONSQJ:%THEH MWINGS

b tit S bstit ut
Bl £ R e Bt Yt FRL b s eEFetRpe Ry e prosent
H@tl@t&@ xﬁtlwe%nersﬁtéa%m Hraegndabane ﬁy&wawmg deAiAgY, which are
y! carbosyl ai kyi, carboxyKsubsti Sut ed

mtklyt_e@ét:doww dt:ay@t t@asomgﬁt_ lnathp el ingu psch idenéiekl gyeleary identical
L ogn)a?illfj ﬁe‘%/ 1& d tfatedalérvg%lx% ﬁgt?r%t% is r\l;l\}t)%s%n [y Jb%‘a hkF designator. For

ﬁ@ipb@xydfhﬂaﬁlyowtc Evedy coaipbaitimsbstihbddeth every drawmg In the
eterocyclic, carboxylam do, cyapo, thiol, thioalkyl,
dighdngst ut ed t hi oal kyL thi oaryl, substituted thioaryl,

E(WZQE efh%ﬁ“éé’t}xres 2H 'ﬁ&ﬂuté"étetg ?E&'S&H% ﬁ{(ez'v}ri’ll become more apparent

ycl oai stitu oeyc
fromotet édsta)td:e}de IdBSEIlpSUﬂ)SEiI tfartle delok mheﬂak)ﬂym iconjunction with the

cl.oai kyi, bst tut ed cycl oal kyl , guani dj
é%wg&. in a@tﬂhf fLeﬁ%ttCB charpgtprs 1dHE P%erswnétzﬁg thropghoyt.

gf oarpyG, 1 e} %h@ﬁﬁiﬁé tii% raﬁy@tsa{ t;hb‘lte%jneli‘\%&( ocyclic,

eycbai koxy, substituted yC|oa oXy. het eroaryi oxy,
HeB4} i t Utled?2 het bllooladyigmxryof ehEaIe;nnEiylgisgaltioxynd a receiving station.

B‘;@?SL ﬁﬁg éhet er OC t10 e{g?eé%@atl%{?/ %‘;}?1{30? tcé(:%fppmg over subbands.

foeRst i t utigd 4ak KYmhemﬁf&}%pr&MIﬁhtﬁﬁi Ehn eRb83iment of an apparatus for
-substituted cycloal kyl -S(O: - aikenyk - S(O

sededbiepiatsubleanddp lk@nlwt tors O) -an- I, -S(O); -substit ut ed
ﬂyﬂ, oi&?ﬁ 5 %Egc tl;ct %epgeéelgtfttlon SP %‘k 85111%" ! zhl { u% %pcftratus for
h@ﬁsﬁﬁﬂﬁlgcdatammts tl%‘ir@)udefplbyﬂ)ne@( O 2 -substit Ut ed
ky I, -OS% )> -aryi, -0S(O: - substituted aryl, -
{;5 - Ha6 éatﬁwschwt@)repr@ﬁm%%twm &8 ombhodiest pf an apparatus for
ubstituted
ﬁ‘g@éa%g ﬂ{é‘?g‘f)@d}{ éﬂﬁk& con@%ﬁ&c 1 -akyi -NRS(O: -

008} i t lHIGd @ kigl 2 schiRB§t(d re@rydntatiohRSf @nothstibxstibddithed of an

aryl, - teroaryL NRS(Q -substltuted

Rt ?u%m@(%e el’ié‘tpélPBE?/I&H“lS%:co iR Bysts-

foBef i t l—ﬁl@d ThethelRGHEdd & res%(@ of MRe@bbdi hlen{\lgﬁgtp)l aratus for
-NR-stibstituttxl aikyL NRS(O 2 -NR-aryi, -NRS(

detRnsoingtthc sibbandaspigned NRSYIEL 2oneNR-ahret@y awixtayd unlNRS( o)
-NR-subsiitu i ed heieroarvL -NRS(O -NR-heierocyclic.
-NSI S(O) 2 - NRsubstituted heterocyclic, nono- and

di - ai ky! am no, nono- and di-(substi aited al!ky!)am no,
nmono- and di-aryl antno, nono- and di ~(substituted
aryi)am no, nonoand di - hei eroaryl am oo, nono- and di-f
substituted heteroa tyl)am no, nono- and \~
heterocycllc antno nono- and d| (substkuted
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guani di nsui fone, thiol, thioal kyl, substituted
t hi oai kyi, thioaryl, substituted thioaryl,

wao hioorserdal kyi, substituted thioeyclal kyl PCT/US2007/068842
t hi ohet eroaryl substituted thioheteroaryl,
t hi ohet ereycHc, substituted tﬁloheterocy0||c
beteroaryi, substituted heteroaryl, heterocyclic,
substituted heteroDﬁEFAg[Iﬂ&dDE@(MRIPJ]QHﬁStituted
cyci oal koxy. 10 heteroaryi oxy. substituted
[0BBer oarfHeowwrd hetegipdayeiiy eay hefith$d irhdtinetherving as an example,
het erocycl yl oxy, _oxycar bonyi am no,
BRIDES @éélrhwgﬁg}q)tam ABY em@@ ont oléfif@},gn desggb@]herem as “exemplary”

(

gf%/ﬂ)}? ?Eé_e%%;rgtcﬁ)%%otﬂgtrr%% % {9&6@? é%’ _\gﬁb%ouss(w& bkl E&Hodiments
bedwignaryl , -OS(O) -heterocyclic, -CSfp .b -

f%aal ! @%&S‘Ei?%{%g% ép]i(gﬂ to%gs lgg%yl\lﬁosl G Wld 1nterfekrselrllce These
cemR%%)ade the S WESERELRELRRY bf - th@%l@t Td?l%!)é eIS}QQﬁ‘bfl)ducmg spurious

- substituted beteraryi.
edmpmeotsyntol the aniyigfde)andast of thlteerdceh@tdemtm y«utqsc To-preserve the

nﬁg%%)of I‘}%F\giﬂktypnes_ MR Ozl?ge I;Nil rﬂg&ér%ﬁlil%esg etac@#,%e for incremental

Eﬁ% B%ﬁft@@i{e\élls desSHRBEO) TsilRtieuRsthbd Uf 81 disclosure in an
het er oary -NR- heterocyclic, -NRS(O

Oﬁﬁl\%ﬂé\ﬂ@tsorﬁfé@, mé@bto@@wm be hopnedrrover dhedfrequency band if noise or

glter?éré}/cg%g)rﬁ'rgfhep%g%msas?a%% dgé gg)é?‘{h'e % { efpu%‘}e(%r)cgm no.

pO0g3) amF1G. 1N3hiooss aarﬁieﬂlp}ahﬁh&feih’iﬁ )/lbtaI'ﬂrlﬂQOO Niﬁfh@an @eess point 110

di - (substh uted hetero%ﬁt )am no, nono- and

e pra @ BESFCISCE AT, 1 3P nosiees poing § ¥yt gonetafly@ fixed station that

Qﬁhﬁﬁﬂﬁ%t% 'v&‘i)h g{@ ?&r t&%}{ﬂ% nﬁfcfl' Pigagd Pﬁ{lbﬁ b €0pase anscelver

am nes having different su st|tuents se ecte fromt

groeygera a3 i Tilge uﬂerabkmnhls ]sﬂ@bmhy thet ﬁmledabkyﬂqbﬂs saatrplns (STA),

subst tuted aryl t eroa subs heteroary

REEEHHAGEFTS Oéir?dlys?}ggrt Pfﬁiﬁtﬁ‘é%“ﬂ’i%@é r(yéi) “é?fb%effi“{nﬂl elf0 may

édrﬁﬂﬁﬁﬂlcaigr\?ﬁlpﬁleh@éébﬁgp&m . gAﬁHﬂﬁnpél?%‘ ﬁﬁjerbc&mmal 120 may also

eonventionai bl ocki ng groups (such as” Boe, Cbz,

f@pmiuyicate apdertthepebi k\@)th amebtladrk yegr| tegone i R@d eihkymybxemplary
s substitut.e substi t ut ed

SRR RURDHTY b Ao B FF qshaiE 120 are

oY 61 @Rrk Wonmpfers S{pHdd WithOwReleyCharbley adap%ag -[arfl alternative

-SO2 -substituted ary -S2 -heteroaryl, -SO

exfvalany aneheEment oggogds, paigapl 0. i et eallolay spmenunicgtion station and user

‘heﬁﬁﬁ%iseﬁnfdo ?lgeahﬁé S %%él eflu tel@%ney§%§e¥§2%|} tl%r Sdmmunication

d&@@sc IPeadolsy hklgécb upsle artSublsﬁebcb gm@dothmcdy@ahis abat"cah & @€fesented
to -C)substUuted cyci oal kyl groups. "Halo" refers to
g@ﬁ&ﬂb”“é%W@P@ BEYPab and iodo and preferably is

FHET L0 T8 AR 58 A0 5 i
attelnnhs t1d 24foh elamrmtsnmsmnsmde@qmcﬁlr oSmrmhelyg eadhpsser terminal 120

consi, st 0 en and. sul f r wthint

FoR ST Rappel ¥4 stieht, SR o DB il b, ] T2 for data
ﬂ@nsﬂussuﬁi/éﬂdjbékeﬂfonf UhYhd e;&&nﬁ&ilyténpdoﬁlrﬁ&ﬁqgﬁb%ﬁ%drlh@@ 1, access
{eg., indolizinyl or benzothienyl). Preferred

peinet ld)als piisippert it enutyrle tyt., tyyerrfois)iantennatol izl ugen germinals 120a

Subs ituted, Si.eteroaryP . refe het er oar
it Ts0a o SRh shtbgee Rl SRRl Ry A CRRTKl 1200 and
$2hesdre E%r&lﬁlp?)@di @6thafulfipRMintdABaOT IQUPIICEMSHa$ bhyBurber of antennas
(}ji/drox%gm§ aeyl am no, thi ocarbonyl am no, acyl oxy.

itk @trt@él nggaesAry that Kescyser upstals [R0kpvaithosdme number
akenyl, substituted al kenyi, al kynyl, substituted
akynyLam di o, ai kySam di no, thioanidino, am no,
am noacy], am nocarbonyi oxy. am noearbonyi am n.
ani not hi ocar bonyi ami no. aryl, substituted aryl,
aryloxy, substltuted aryloxy, cyeloalkoxy,

R . o o o o, - I T L Y, 1



NRS(Ob -NR-subs iituted heteroaryl. -NRS(Ob

- NR- hei erocycHc, -NRS(Oh - NRsubst Uuted heterocyclic,
wOoRwoA3aeml ci-a SkySam no, nono- and di - (SubstPCTIUSIH07/068842

al ky!')am no. nono- and di-arylam no, nono- and di-(s

ubst hut ed aryi)anm, monoand 8i-he ieroaryl anino,

nmono- and di-f substituted hete >aryl)am no, nono- and

bfl anttretagrld2 yas lone anothewoor teniiey dnvdthdi safeubsitict of edtennas 112 as

ﬂlgt erocycl i i am no, unsymetric isubstituted am nes

VTGS ?lfnf %nt substituercts selected from the-

QTOQS{) Cansh SF kHesef tepthidls, 129U tabdds ?Qin@‘h kydn wRél¥ds network 100

substituted aryl. heteroaryl, substituted heteroarg[

m@h@pmgﬂ@drlactr@mantélugsstatlpm @deonem@ si@twﬂ jog botri RHG. 2 illustrates a

on tge SlébStllt ut g aré{m 8810 %%(Ponventllgnarecel ‘i

ﬂar% B0 dNs i‘%%ﬁrya§ TBEHtingpLation AhE TR Y ving

bthﬁﬁ*) 25an dhﬁ@d“@ﬁbo@[‘ﬂﬂ%hﬁ 1ﬁ{1dtratb)ddﬁﬂgm3 Qr t@h&ﬁitmng station 210 is
Heteroaryl oxy" refers to the group -Oheteroaryl and

ww&iu Wigh e ainglera@ienga 2yt oindyecaiang pigtion 2§ his egmmsd with multiple

st I t U { C
é - OC))C ennashfSIZ]ger ntggneraf;ﬁ{)%rtg elant?mg 8tﬁ‘[sloa]% a%% ?,nd receiving

&596&?2&(?%‘21? Gade MG fe LiktRchaQF inMioRd ng@teﬁﬁncg@ ﬁﬁﬁs‘i{mfﬂﬂ%%atlon 210
containing’ from1 to 10 carbon ato and from1l to
et ecaaingssitio 26¢ tygdca ly dotlt vy cgndtiplccotesinst i ng of

ge sul fur or th| the n n fused

sk 95 sretoe %@ o o reegrap pflin Pl aap, D iiRjneoder 220
Scob& edwadayd such ayBdldet R vINRH EIRLYS by ofiRE eda®a tat may be
hetero@&;m e groups which are substi tuted wWith from1
trenspiierbeydrtaowiielsssssttwerke dl or anepding iytypiqelly basadsan gy of a wide
Varlei?y 8f gou[%e eﬁc%'d%l)éo cgeég%onlv%(nglﬁny t’hg %Hbgﬁc'ht tfnqlag d%Xﬂable Rate
@midﬂ (B, R@j dcbasn fat Reice,t il HBIU dnb&der %Wlﬂ&ﬁ@tﬁﬂ many ‘other known
am nocar bonyl anm no, am nol hl ocar bonyi am o
BRE B Wb Foxyh caehpice QipaNFe eRcOdNgr yphemg iy depgpdent on the end
SHRbAGHAAHe i @ernBpy] 0Xyaryl, subst] tut ed

oxyary ogen ydroxy!, eyano, nitro, earboxyL
Eﬁ%bbxylﬁtelsy&hl;ce cacdalox 920 maf aisblgteuctreté tfdfﬁg/ deita. A transmit processor

ggi g%é .e:sJ‘C (? ltr%gflg:lr( ﬁ%{ﬁﬁ arérpgg qlei %{%gag Iaé , pro egslega[hg itfafﬁc data in
ERLRANYL BEIES Q@faY date SAEROX ¥or §!ﬂﬁ%¥1&sﬁdﬁ %@Ld%&%ﬁe@wﬂpm chips. A

car boxy Heterocyclic, carboxy!- substituted
trenserittorywiif (&MEB&Rb%pﬂqu:sse@hbwtnutwleds twgdn@aiw(y imodulated signal.

ani di n andi | fc hi ol .i hi pal,k
BlRE e Pk BRI o2 e e fabtorpmelg, gaversion.
hfpRRMKEeA] KitéringS UhS thidquéRey dﬂab@@yﬁlhgaafrhy imodulated signal generated
t hi oheteroaryl, substituted tliiohcteroary

bb |tlm1@msrr@t§<grcumfcls th@tb@ﬂmsmutt@fh viahinggnae c3dc yigi the case of a multiple-
(0] I t et

Qne[%fr{ ?!n{ hiétti ztr %%%}I C‘[Fg é) ce?gir? %;d’cl)ex Hrgﬁs%lg&%/ | Jtut?neag also include

eyt pdedikothy outitit sipaartyt @ammlﬁ;msm hmﬂtqﬂe betedagr yl oxy,

heterocydy| axy. substituted heterocyciyl oxy,

oMy FesfivRiE SEXPBE Tk alboRYSAY 13968 Dieigh) 292r receive the

e Bl 0 R e 5

arslitvadsntiti¢dea niveti e excalr ygnal,- DEnGhs 25t thraaeyiA5Ceecach receive a linear

OS%}latlon %{[Stb%/ tsfé}la d H%aeost(t%rtgg ﬁ}% lslgcﬁﬁ qfl}ﬁs gal_%ﬁné& 151%“1}-%?@3( lech antenna
28 R%Ilomd'ewg%c@)ved “siMRBlY 4 MERA LK Yécel 1QRCVR§ e5DaEYdh receiver
-NRS( O -substituted heteraryL -NRS(Cb
ume 224 pogedsteits teRSEOyignauds an temrepllahfe@relm;hlylcm geceiver units 254

G%E%%oe;ss thel\ﬁ_;\grg:f&% dlgthﬁ%Eq@hnngﬁﬁg %gtar%t%gmaoék ﬁ&%}l samples to a
-NRS(O -NR-heteroaryi -NRSfOh -NR-substituted

heteroaryi, - NRS(O; -Nk-heteracyclic, -NRS(O 2
-NR-substituted heterocyclic, nono- and dial kyi am no,

nono- and di-(substituted al kyl)amo. nono-and

d| aryl amm, rmnoand dt ( substltut ed aryl)aral no,

o, o




15 The details of one or nore inplenentations of the

invention are set forth in the description bel ow.
w@xrdvensfent ures, objects, and advant ages of theCT/US2007/068842

invention will be apparent fromthe description and

drawi ngs, and fromthe clai nsl0 DETAI LED DESCRI PTI ON OF

THE | NVENTI ON 20 Sone evi dence suggests that the

pativogeresios 260. Reveivalpradicsior 260 munbctessys%heempﬂ[)ﬂsnples frorn all R

nvol ve trict resentation of a dr
e IR S ated hur i BEnsy e Ralems e 8 the! Brocessing
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Presence of any two of Regions 1-6 indicates that the

patient is an HLA-B* 1502 earner. The presence of
wowrB3R30 can be determ ned by detecting at PEHBES200W068842

of Regions 1-6 shown hi Fig. 2 The presence of these

regi ons can be determ ned by H@tecting the nucl eoti des
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pnpmtzecbnhanilel tiaratiod and iRegased dverhpadi ¢ii loss of effec;hvﬁ bandwidth,

a k! .20 in.Re osi.tjons 2,
é*at s o REGTSHE3 CofyN; fiogadts Boais i"ARegi i a& cxemplary
9 4an
B e D g e TP I Fo B P PRALL TS Egted roviding
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specific to a receptor nolecular {e.g., an anti body

specific to the antigen). The probe can al so be a PCR
W@eiomes4273 oget her with another priner, for anpPCT/ysI097/668842

particular region within the allele of interest.
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mla}y dk appl@at foomalduynbet hEpkatttomanplacat aiywharepwohie thdelfannel, with

ﬁtgets an |nngrna' control allele, which can be any
APPEYE SBPEREETh the general popul ation, e.g.
fodBR( J. WhaethtBrfekhR ahEbePhbRNnsike 3R thotHlR QBné%,oﬁlttJr&lres with
allele is designed to assure the perfornmance of
Rsrstern Peronriance dhe systarhean i ‘man”uble ptloblogeamessening a@eemle of pilot

Cc ect.i ng bi.ol.o a es fro tlents
3 16 QLR g0 bR R BTN R " B P Gy et it
OdusP FRt St oriopthdpilGasisese dlE@[SS@?(@dT@\lvg InRGR. pr foreksmple, at
for anplifying the relevantregi ons of the genom ¢ DNA

ey B, ithe isuden. hashadvapeedc e Allefotossh bXj Wepﬂ%’é%df ofhus in the
h I

DS, AGNRLE HEFIS L« 3 BTRERARISTE R 1 Shands =2,

ko tet@OStrﬂrlla’lrEy ghduld slic Wst@hﬁac&ﬁdc@tlﬁﬁ}ﬁbﬂ tbnes @Qﬁn, zﬁa;ohle later time

for detectlng a region s Iect ronrR gi ons 6 of . .
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dye emission intensity is above background noise. 'H e
threshold cycle is determ ned at the nost exponentia

w@b@ga3nli3the reaction and is nore reliabl e theer/US2007/068842

end- poi nt neasurenents of accunul ated PCR products

used by traditional PCR methbds. Thethreshold cycle

is inversely proportional to the copy nunber of the
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U RP) and a chronogcnic. soluble substrate to produce
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ﬂﬁ?th@%@ei%hﬁl? vrﬁlm@@édi i/ fldaNRftF@kmisdiohNg phenyt oi n

al so carried the HLAB* 1502 allele. On the other hand,

10984k | dixempdasy embpdiraants of ﬁpwratu&w(fgur@b topgarpheut some of the
erant, qr.o % / 2

%ﬁ@usgd%c‘@%d(%f Tﬁ%eg t% eéﬁ]?a |ent4ts163 \/\% %hS¥ R F%lh%r B%IOW cach

S0Rsscad v tses bdor hdid.compondnts3iay bé dplembnict én Eaﬁﬁ%ﬁ’] software, or

popul ati on, By using the tolerant group as a control,

ﬁﬁ@n@é}a%omélﬁ £ sensitivity, specificity, positive

ctiy I f.ar, B
B3I 2o ety BOANRAA L US B Lo Rkl Sely By ibband 1o
BSaRBBied 8ba Plot tandisiliHataden f@Gt 4 vehy appatdths $0mchdes a module
hj ed| tive val ue and sens i vit f this
A Fosdiamihiaty siRnbdaime Fa st Pyt @%%Eﬁ e, SEn-tomoise
Palol &Ny §tREr ﬁ{aﬁﬁelgﬁl{%&*&@ Sflézcﬁﬁﬁhel I%@fa&ﬂe@é%'cﬁférﬁfmﬁggzn{%ﬁule 408
phcpyt oi'n i nduced S/TEN. The m | d ADRs i nduced
CBZ was found o be associ at ed W|th anot her allele,
H.L-B*460 . 10 out of 16 (62 5% of the patients
with these mlder reactions to CBZ had HLA-B*460l . In
contrast, the alkie was only found in 26% {!9/73) of
he CBZ toI erant group.. The od rat| 0 for 6*4601
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[004] Rather than sending a single serialized data
streamfroma single transmtting antenna to a single

Wo e@elis2ny antenna, a M MO system di vides the PEI/ES2007/068842
streaminto nultiple unique streanms which are
nmodul ated and transmitted in Parallel at the same tinme
in the sane frequency channel, each streamtransmtted
byy irteihavm spat #ed,| ycls eparsﬁagmadj fant ereaiahathat mAy beheocessed to

recei.vi end, ne or nor M recel ve ant enn

Afiamibe B BN of 3% Ptk bt marGiEror I Hbe et s cabodiment,
EHeaz!iﬁﬁMtﬁseglsg%éluéésr gaiBbardet@Edtion o the Ml k& fhe channel
pat hs that can be taken by each separate transm ssion.
Mremdiat & sstamamsnbiped tohida pdeptonat %gi fodetpnune sdithgr thgsubband

SRV alePel s oo opofidtis sk artmbRedrn il ypythd sclection

Makltiicl1 e nigCiatMee a0beif@scallatid dhdddulcaNdthSSdc@midds whether the
M MO channel forned ;3% the NT transm tand NR receive

@hwﬂeﬁlna@amﬁvr Kecteraeinesh b3 egodie #0R negegie Anpilpt-dopping condition as
BEEARPRATE" ) S SRS A IR SO K oo

flatessatyobdxed tupan sig blitpdt ofsthéldbaﬂitiﬂﬂ@uhlahmg ootolcal I0adit@ output

i eqkl é{?éépge}l?g éf%{ZL]’éte rn} zllnﬁ%gaelglp geélgqer ?r}n%}tag sliclg:nal indicating the

EJb‘BQﬁJ“t&%b%s@M&f tdatﬁ@' %1?dtec§§e C g €lonalFors ‘FhaMtNQl be passed, for
system up t ul ated si gnalgs may be” gener at eds
@radnnlt,ausrpmqemr ﬁlangétteaatmm ynifsrfomraseniddiornt. r ansmi t

SRR R T BR B SRR R B pfg T or ransmitting
PluRRAQ ahth @RitH %H? datl uhREn M diBY ﬁsp‘iloP RaBNahe app&atus 502 includes a
rel ationship of the received Signals to the

trenpiy ingt mddyp gﬁﬁ)él sThcayrab%nldte@gcquel@ ¥ el |reewye 8RuE 508 that
1) ere i s a vect or . of R
1'?1'%}% 5 éIth Ignag%r rtgs pe 1l ﬁ % tCa 1'?1:P g al{l tganrsrél(l:sg o0, dﬂl transmitting

edile H04t@ ﬂélEém@clﬁpwes liﬂ)nﬁr@ﬁma@bbﬁiﬁ deSeclioR @faluRXx412 as described
vector of NT conponents corresponding to the signals

thoyadrcennsgtion WihdiGof {mwt R0 tqlls faarirgnsanittiag mapsfulqvhat subband
S e

i i

triesngitggahodul © 504 acthudes andam tbit ngrang encaled ecformatbrafrom input

SRE B0 e poub B Qss BTG S5 P BRI op OB 112,
[0887F hanacheristh CPIQI%I Shbd iRl Qpﬂ&atab&'ﬂatﬁ§t56§ Foy Qf'a‘ﬁ%ltﬁfng data

vary over tinme due'to a nunber of factors such
em&n'plhaewh‘bamdl n@@ctmml mbpat H12andudest ercnladltlomteeatlﬁan@]medule 410

R i ink R AL S e R Ve fh ortedioh W FiG. 4.

@hé E@J‘tﬁﬁ& ifc&th&gingndodiné tlﬂaﬂ)@ﬁdi‘erﬁéﬁt@ ﬂ{ess)ubﬁﬂﬂi e cdiBary according
associated with different conp g ns and

'Eﬂ @naﬂutnm; Sthéhiog éhq eridaizor( @Nm)mg Inppcitu4t Q. ooy g@yampl¢gé ghe output
rfat%%% dc' ﬁ § év a%n rr]ﬁoocgl?e 4id1 1nﬂ?c { s halt ‘the[ OPO§JhOp ng condition is

|eve nce en necessar

ﬁia@rtmt &bl@ﬁbdﬂd&né@ﬁﬁﬁnﬁgn@ﬁukm 4V\11n5‘1%hﬁﬁf$ thé aﬂiﬁtﬁhd thﬁle other
response of the channel nmay be descri bed bg par anet er

B ifthe opet p it ORaxesC@nd%lpg raflurEngmBEpdee fabitedicaips that the pilot-
%?%Q%dﬂw%k{ s R3F P rtgﬁgnne Bﬁﬁfaeste?ercﬁon H)E)r Sutc’ ANS 1%5.? the same

now t response, ex arrp
aurbdbend sowpeastigned fpalid @lot need agiradodsty trafahdtted data umt
r m ssion . to the rece r desc bed bel :
e fff%enipll?éy @g@@ﬂ%qmwﬁ QRPN SiENE FREufrb e llustrated
EBRONER dn@ PRY.f. MIARAL icdlboRIRGR SRENMG QNN PR; F €& ein¢endition
signals to recover the transmtted data. [009] In nany
Wi rel ess conmuni cation systenms, one or nore reference
signals, known as pilot tones, are transmtted by the
transmitter to assist the receiver in performng a
nunber of functions. The receiver may use the pil ot
tones for estl rratl ng channel response, as well as for

o, o L, .



first data unit, increnented by a predeterm ned
interval. In still another enbodi nent, the nethod

WO eovher7xonpri ses successively transmtting fRCT/H82007/068842

subsequent data units, wherein the pilot tone of each
further subsequent data unit 16 associated with a

further increnmented subband. In still another

evabodinge ntodukehd 10 uddtéraringsn@r ehamek chasanhdian dvief cleaahl pararneter

further su t d nit is the subband SOCi a
e Ao S S S R S v L
BYesBoRr &ﬂlﬁft%rqvfhet%e'tHrteﬁ{o\l@evalhﬁm%t nbdiul@BORNEThe output 514 of the
enbodi nent le data units are transmtted via a

wndetmlssvawmg(ﬁ@mlsym@med[toomfz]subhami fngranpesting module 414 as

FGRRRBT B b 2> o 16eheuRR® SeRBnr e nh PR b gir dyrermining

tneaele doaes megebadtecleﬁr@ﬁlb shtigr ﬂlaﬁrasmﬂﬁoh&g of thé cehdidat avaluating
unit, thed&Iot tone of which is assigned to a first

g@éblsrﬂio wichian; apadiaeche apannst prepsich geconing @ﬁdule 604
g e R
[oolser t Cfi’iﬁalbiﬁ it ﬁ& anbskguenllustedtad innF1G.i68,aks ocmdatl@rd evaluating
B St band a0 e Pl NOBPLIG hatr 612, the

Hfaic%td% %'1& 1ﬁcﬁca&‘i§§ Qfﬂieﬁ{e? dr Mhelehe ﬁ%bhﬁ%}%ﬁ?&‘tﬁ&ﬂcéﬁ{%ﬁéﬁd

In still another enbodi ment, e i ncrenment ed subband
[60h e ﬁlﬁb andluwfrateh etnpembd)dlmme obfant faptey i762 Sod pr@ressing a

uni t ted b rede ned.interval. In . .
e 36 HEF Tetisct nEmenca i GRBen Ag RBpt Bc fdociated with o
Rivb@hd. NPROARHA AN feB8véSinfRL704URANBEIUEQTRE UMESnit. A sequence
determ ning a channel paranmeter. In still another
wlebod¢rneatermigiag enodutd Ae whsestes thehimppi Tt tchdgipintige the sequence
%(%th 1t ;gng\e:ss%‘tglrng née%ltléertgnqﬁ%l 3 151I f]?%esshﬁllt esre?g&il]c%gldgntlftler from the
gequbiidehigéntHTEp @diciaiiing fn@dﬁlle ofostang udtd ftitpldeteetaing thidrkdcsived data
further conprises a sequence identifier. In still

Hib S PPt ORBGH dishssed quedpwilni ey @@ rin gagxemplary embodiment,.

I

fie SDARE BLB R RN, 1E2 TRlorbHES 10 SSPGRH 0 fnorgmenting the
ﬁuhbtainbasseﬂ‘mted Wit pre@ibuslp pa:teated slaamitibywnddtetval that is based upon

transmt pl e. dat a unlt s present ed e
Hspafuangs 1 Hﬁfﬂi af ﬁ%ﬁ r%ﬁ?l%?&t Unifin &fﬂ% quipyt BLT ebtls apgaratus 702
al t
iy B SRR nIREANE BT Of fue JIRERIL 4 e AT iR Ficesscd.
E@@]equélﬁtel @bhryqlmsodﬂsdmtdt hﬁrt:mem@yufopumplml’c@i m %IM\O wireless
e. data units incl

f%@?’ﬁ?\%‘?ﬂst RO G?tlﬂeﬁ%pc@%‘l‘“écﬂt’z?na%f% f"ﬁré’less or

BihbRisd, AR eyIEh bAE of hiosd pHdt @nékire dnsbl@yddl I i RURHGNE described
and to assign the pilot tone of each subsequent data

beremn m@y bﬁ uinpbn@mdtledi wishanti wayn iselpding dgestwase implementation,
%)I‘&) aalrle‘I e efnentta 101'1 S btggﬁl naglmz lt’lb?eeo\?:j ggrs a %’%@vafc'e 191{pefquent}1tlon, the
pﬂb@éﬁﬁ%ﬁin@td ubyd ta proocedddta @ rthadbmisbion at & ttﬁﬁsﬁhﬁftlng station and/or for
enbodi nent, each of the nultiple data units further

ESSRIDE 2k @sTCACIY BIGUEAYRN MHenbs fﬂinalemepwdswhm QIFF‘OPF] dpore application

gﬁtaﬁq‘t HR%;MG acl%{gul% Eer errg1 tgi ?Té%t ﬁrold of ]?%Ias)dal{gﬁal signal

prokctdsipligedcstates (DRAPDS), pﬁogaarbmablb login dstlllcéd (PAri) higgld programmable
enbodi nent ch of the multip L‘e data units is

BBt BB cﬁ%lt)‘g i PLOCEYB P4 ] COMHOUCT 1 PIEY C‘E‘r‘i‘”t%lalisneﬁ%cmlgﬂcessors
BRARIAL WSvieQNOHAH L trbRic AR SIE an 8 kS bBGH RfcAfMBlidrS described
I's presented, the apparatus conprising at |east one

out put adapted to be coupled to at | east one antenna

and a transmtter unit coupled to the output and

operable to generate data units to be sequentially

provided to the output, each of the data units

|nclud|ng a pllot t one, mhereln the transn1tter unlt
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channel paranmeter and nmeans for selecting the subband
to be assigned to a pilot tone based upon the channe

wearnaieees and a subband previously assigned tRCT/082007/068842

pilot tone. In still another enbodi nent, the apparatus
further conprises neans for deternining whether the
channel paraneter satisfies a threshold condition, and
heams of arcomicmaiwerthémgf.t he embbdliawdtspimewhiohl shy tralsssﬁng aed receive
to.the pilot tone by a predeterm ned interval and
safiensyinfyod Rl perenpBa e RSP TSa fb SAOBARY Sgrphardware
8si& gned to the pilot tone, if the channel paraneter
fails the threshold condition. In still another '
HO63HI ndier, at B\@ft\’c&rann@plelpiantah@rt ethg sia@ sf,ragﬁlalssm- A segception
ati.0. anot nbedi nent chann :
[sEbliRgsaPo b ipm RSl i RRRRE TR A bge funcions. and
ﬁl@gdhﬁ%fforrﬁ tiBREtiers [deaaibbl GcldBdi THE oftfvayd dtdlcs may be stored in
i nstructions for carrylng out a nmethod by one or nore
PISEREE ANY (F2--degeeiybEdt Zther Pkt G |7dr?§éc¢r¥ﬁ¢1lt§4 Ry a processor
tr 0 r | d
12! PRS00 S8BT T G RN, PR BB Sy e
p@ctdser ¢ dxairndl am ehelpgse@dsatpon t he channel paraneter and

a s bband preV|oust assi gned to t he
[496 gh] IR et Qfy PRET ¥R neRbo “Qﬁntéfpg‘ﬁ fglpa ns described may be
InGiEE dint Raf Migh o | B8t B U tion thercof. If
i ks e R Rl Sy Rimaton. thereo
imgemagsd @ pofhedret thadyndtioes appdcatarsd onrmprtnaassmxytemeamsas one or
for transmtti a first data unit, the ot tone .
Rk HHPUGIGI s SUF oh et e ety it G St dnBafie media
RARSs b&h cHBHBIALDLRY Mied NRS cotnMihiitRRRENS infe AR d éﬂ%ﬂnedlurn
is nmet, and nmeans for transmtting a subsequent data
that facilitates etansferf of h@ompm@t Phappn ritpre ondipldcgrioiagother. A storage
nnl%ala rtnarl] e Iaant Vta r{ﬁe edl ﬁla’?UbI% gua%net d a unolntl uiter By way of
assoch W tH “the Susband, ““and’ ¥ % heP y way
pangile, hmﬂpioﬂ gniGrien, tsluem c@rﬁpﬁf@ﬁ-reaﬂzﬂﬂe picldt cah @denpeike R2&M, ROM,
subsequent unit is associated with an increnented

EEBBOAE. CPnROM |ar efhert peficad dhdid peEage, magacticndiskndorge) or other
gl?eg%gﬁdtre%é (lll;b%lc%y bc;}aaﬁgtogfre}rn h%g &ﬂli ﬁlt\élé ? Vstfedl?ste@ td"%ﬁqtyl or store desired
plraxgtdme boc&ﬁb@]ﬁh fmnntqf i@ ctieans dﬁtarsttdeﬂu%smnd itheg) cavinBE beeessed by a

Iot oppi ng condjti.on is net rther conpr
erf o&sge“ln@r%nﬁ?‘i’?@nds @FPé’ﬁH@lte dherEputerga @fﬁ foedium. For
aneieris %@Mv&@@ﬁs trh i IER RS nd QR}V@@%@E sBBE NG et BRbte source
a pilot-hopping condition Is net further conprises

neagmse doexiadedbde, nfiber rmgtlv\,lwlvlh,etrwmthfé painadugehl pdrarter éne (DSL), or
anot h

ThiElsth rehtoISERS SieRo g spdiP i i aRG hapenythe conxial cable,

Ab&rptio @EHIL NG iGN Ui, IBRL, i0$ wﬂ%‘lesﬁ wchﬁkﬂ[) 6O SRhiag @SfrdFB@REdi0, and
for receiving an i ndi cator froma recelver [0019] I'n

migroweve preemblodedrimthe definiton o MredatabPisknandi disg, as used herein,
1n%{ud¥s & p]lgaoci Eeilssél g¢1339 Irlése]é r8150 Coarptrt{c%ll (H%h (a'l‘gltaf‘}/erf? t]{fé) gls YDQB%, floppy

a@krmhd%mgay ralsdcr whiére afisksf @gually aasotidel dga anefgnéﬁéallgamlle discs
uni t_including pilot tone assigned to a first

KpEIhiRe dat @@tl?%lcyw% ksgrar Corabiaptinmii o ghawhovh éhouid also be included
%hﬂltthg %gc%ﬁgtme%am fa and instructions for

ransn1 ng a subsequent a unit including a second
[i0led} t oOfte er’leulsedlelScm}ftloﬁll‘tff thn lil@dtlekﬂdpthaglmﬁmhstprmdectto enable
not met econd €I|Ot tone is asEOC|ated w

Fi @@rsgabﬂaﬁ B 1 PhBapT| Gt Vhop ffrfaesceahcﬂl%c %Hrq g Various
FRHifichiiénsS8 QR&,@ eﬁiﬂogfm&f?g‘%lll Be ASRNG la %ﬁgnt%ttﬁ‘os‘é rkkﬂled in the art,
i ncrenent ed subband. [0 In a fur er enbodi nent

an appar at us conflgured to process a received data

unit is presented, the received data unit conprising a
sequence identifier and a pilot tone associated with a
subband, the apparatus conprising neans for

detern1n|ng t he sequence |dent|f|er of the data unlt

o r I e



[0026] FIG 4 is a schematic representation of an

enbodi nent of an apparatus for selecting a subband for
w@2@rha273 one. [0027] FIG 5 is a schematic  PCT/US2007/068842

representation of an enbodi nent of an apparatus for

transnmitting data units that i&clude pilot tones.

[0028] FIG 6A is a schematic representation of an

anbihdigereric pincarcadgmedthasid ory deappltd togptidrenibediments without

I | ot - hoppi candi tion exists. [0029] FI.G 6B is. .

Bt TP B PRERY HPBAT B AORTHEr - ThodIRRTnbRisgsure s not
ARARIEA I Se fiRte®¥Phb EbDNVAR IMBTvndeRid Blit I RPERE RQorded the widest
condition exists. [0030] FIG 7 is a schematic

paope eewsmitent ivoih the peincipleb el neiel fagfuresdisqiorad devesn.f or

1N bband assigned to a pilot tone of a
gg%gﬁgggtggggﬁﬁ%?$fDETAILED %ESCRIPTIC& [0031] The
word "exenplary" is used herein to nean "serving as an
exanpl e, instance, or illustration.” Any enbodi ment or
desi gn described herein as "exenplary" is not
necessarily to be construed as preferred or
advant ageous over ot her enbodi ments or designs. [0032]
The effectiveness of pilot tones is |imted by noise
and interference. These can degrade the reference
function of the pilot tones by introducing spurious
conmponents into the anplitude and phase of the
received pilot tones. To preserve the integrity of the
pil ot tones agai nst noise and interference, a
techni que for increnmental frequency hoppi ng of pil ot
tones is described. Using the nethod of the disclosure
in an OFDM M MO system pilot tones can be hopped over
the frequency band if noise or interference from other
systens starts to degrade the system perfornmance.
[0033] FIG 1 shows an exenplary wrel ess network 100
with an access point 110 and one or nore user
termnals 120. Access point 110 is generally a fixed
station that communi cates with the user term nals,
such as a base station or a base transceiver subsystem
(BTS). The user termnals 120 may be fixed or nobile
stations (STA), wreless devices, or any other user
equi pnent (UE). The user termnals 120 may conmuni cate
with the access point 110. Alternatively, a user
term nal 120 may al so conmuni cate peer-to-peer with
anot her user termnal 120. In an exenplary enbodi nent,
access point 110 is a wreless network hub and the
user termnals 120 are one or nore conputers equi pped
with wireless network adapters. In an alternative
exenpl ary enbodi nent, access point 110 is a cellul ar
communi cation station and user termnals 120 are one
or nore cellular tel ephones, pagers, or other
conmuni cati on devices. Persons skilled in the art wll
recogni ze other systens that can be represented
generally as illustrated in FIG 1. [0034] The access
point 110 may be equi pped with a single antenna 112 or
mul ti ple antennas 112 for data transm ssion and
reception. Simlarly, each user term nal 120 may al so
be equipped with a single antenna 112 or nultiple
antennas 112 for data transnission and reception. In
t he exenplary enbodiment illustrated in FIG 1, access
point 110 is equipped with nultiple (e.g., two or
four) antennas 112, user termnals 120a and 12Qd are
each equi pped with a single antenna 112, and user
term nals 120b and 120c are each equi pped wth
mul ti pl e antennas 112. In general any nunber of
antennas 112 nmay be used; it is not necessary that the
user termnals 120 have the sane nunberof antennas 112
as one another or that they have the same nunber of
antennas 112 as the access point 110. [0035] Each of
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anplification, filtering, and frequency upconverti ng.
The nodul ated signal generated by the transmtter unit
w0 g0ovhen73ransnmitted via antenna 234. In the cBGEUS00Z068842
mul ti pl eantenna transmtter unit 232, the processing
by the transnmitter unit may al%o include nultiplexing
the output signal for transm ssion via nultiple
antennas. [0038] At recei \TChAEVES i on 250, NR ant ennas
252a through 252r receive the transmtted signal (or,
i f thé tradgnethedforumiremeBing axpibbatsofraupitot gine in pgpmmiunication
an%ggqﬁg a@% %ran%qhtted a nul ti pl exed signal,
ANCEhnas g ?ﬁ?oﬁgﬁ‘ZSZr each receive a linear
conbi pRtivig Dfindidgosiagdal s transmtted by each of the
transmt antennas). Each antenna 252 provides a o
r ecei SEENINgAE thersybhandeaf gleqpilaf donedp apspenseaireceinref/tle indicator.
254. Each receiver unit 254 processes its received
signal. In an exenplary enbodi ment, receiver units 254
each proce%he tethodiogiokim\i avhdicdi hatenmatipg thegubband of the pilot
rovidipng.a stream of input sanples to areceive
gansegi%f{]ﬁs ingsemenypgdhe, wibspt e & predogtmined diedas ¢ he
i nput sanples fromall R receiver units 254a through
254r in a manner conplenmentary to the processing
per f oBned bie tethodwif tlapndcebsem B80pmanigatio sybéesn includes a

out put data, which is the statistjcal estipat f th
Einie B md i g Sy R e ERA Y g ranSimfer fom
Begtdcper210. A source decoder 270 processes the output
data in a manner conplenentary to the processing

performed by source encoder 220, and provi des decoded

data as output.. f further use o rocessing by ath
comontent 5 TobesSferiiihinind s AL RN IRy e Ihe
seniplodite usitholudah giddl ehd; eetméthed epepadihgn of the
processing units at transmtting station 210 and

r ecei Upgigingta st datpunit, sdisecin theanilpt topg of thedisidats pipis

i 0} {.VlLpg station 250 may al so include
%%ﬁ%?%adﬁﬁﬁ%ﬁgggﬁgﬁgLégg that store data and/or
pr ogr aanscadag alsibsbqhyntcatitunid, ivbeei2dho pdodto280f the subsequent data
respectively. . Signal processjng in orthogona
F%Et?é?ﬂ?&f“—tﬁ?/ vikp wcm?qtiﬂe %ﬁ»}oﬁ&- (OFDM) systens. [0040]
Usi ng an OFDM schene effectively partitions the

overal | system bandwi dth into a nunber (NF) of
or t ho§onal Thebrethed ©f cihire dewbertchoiho mairerserbbbndbat ef the

sqQnet i ref.erred a n frequency bins, or

RPSTIHEg 4 BB E tfinarDafpt AP Ep gl M ipRaha d
paeeiahedindihl. a respective subcarrier upon which

data nay be nodul ated. For a M MO OFDM system each

subband may be associated with a nunber of eigennodes,

and each ei.genmd f,.each.subband may be viewed as an

" ndependent Tt PanPRL§l-BR “C ARG As not ed

previ QueséssiveM tdasiibivl; Syt SEbseqipnoatp uhidd, wherss tHe@ilot tone of
estimati ng channel response, timng and frequency
gachndharisabscquent datgamsduiaesiaisd wath furer ingisecnisHsubland.

an exenplary M MO OFDM system these pilot tones are
structured as follows. [0042] The M MO OFDM syst em
bandw/dt h The pathodtof olagd 6, wherelrtho ffiirfteg daradtmaudbanisnd of cach

BT b PSS gl PRSP i

&ﬁ%%ﬂ&&n&ﬂ@&kﬁﬁpk%%thHEh%Méﬁﬁﬂ1 I'n an exenplary
enmbodi nent - 64 , but in sone enbodi nents, the

descri bed techni ques can be readily applied generally
to M MO systens operating with any nunber of

ort hogonal subbands as well as other OFDM subband
structures. [0043] The pilot tones are transmtted on
a predeterm ned nunber of subbands. The nunber and
spaci ng of the OFDM subbands nmay be selected to
opti m ze the bal ance ofi nproved channel estinmation and
I ncreased overhead, or |oss of effective bandw dth,

. e r o . N r o,



observed to be degrading the system s perfornmance.

[0046] FIG 3 schematically illustrates pilot-tone
whoppitsg7i n an exenplary OFDMM MO syst em havi nBCIMES2007/068842

subbands. A subcarrier corresponding to each subband

is represented in FIG 3 by &Wertical line in the

schematically represented frequency spectrum of the

channgl . Thbe suthodrof ickirs 4refcteen meltipia dda twtsaye aansmitted via a

i ndex from1l to NF. At any given tine, sone
Feeﬁeﬁgmkggﬁ%ﬂgQY%mpeserved for use as pilot tones,
whil e the subcarriers in the other subbands nay be

nodul ated to carry transmtted data or other system
i nf or fat i of. mﬁhoe ﬁmransmiétmg:mgltlpulmdatthenlmlmytlareych of the

bband \ d
BORRY BBkt rBHER St aPeat Baplp SRR oo s
pi | ot trh@¥AE ingi it C@t£ehih YwiRrdde tHegdlok tone ot e iyt ddteunit is

|l etter P above those subbands. Again it will be
ieaed fodlrst fehtbapti s is nerely exenplary, and the

t echnj : any
nunbe?&o pﬁ% J%%ggmséFgggﬁggﬁgﬁﬁﬁﬁéhﬁffﬁﬁn t he
channghnsmitting avbicqueit dapagithgheidesi red. [ 0047] \Wen
interfere e and/ or phase. noise i of tones

th
| nt or Hbeai QUDORPIEY SPRIIPR st ﬁ@&ﬁé@e plﬂﬁéomtlé?ﬁltbé?ﬂuent data

ufiPR as§d%?at§li Whh tﬂeof'i}@ts ubbSRS§h@NI Ng the role of pilot
tone to different sub ands fromthose initially

assi gifekk pi{ofrhogpeg conditon isonst, thegilotioghbf thawsksctihent data unit is

st.em to_hop the pilot tones are discussed below. ) In
?—%/%?Ia@d “fl%‘ranel%lrﬁ’ﬁ‘fegtedé?bbcafl t=ti, the system has
advanced the pil ot tones by one subband. Thus in the
enbodi ment _illustrated in FIG 3, at t=ti the pilot
tonesl@re &bs n@ﬂx@d of glagn b ahersirkthg inctr@nendgdsubband is the subband

rl uld the stenladvan e« he npil. ot
t@e Hﬂ ot t¥he (O)P R bf PLSVIQUS td%é’ untltd_ nﬁretnhen &5 tfyoe% pr%getgrmlﬁ%c{] 1n%erval

aSS|gned to subbands k=3, 11, etc. as |Ilustrated in

FIG 3. In_an exenplary enbodlnent i.f the highest
frequehcy Shomstediof cliesDgrasis detamivpg t‘"éﬁﬂler thgepalot-hopping

es, the
Ui IS ot B AR O BRSSO B im0, e
channel ; i.e., t he subband k=l w | be desi gnated as a
pi |l ot tone I.n one enpodi nent, .the pi| ot e .
hoppi My i sTh F@é@fi@é ClAfB] | AR deisthinie aﬁgthf:aihﬁ Pilot-hopping
&ﬁld?t%nalsttm ?L?fﬁf& gorn es %ét%n nmg &H&hérhﬁ@ §ﬁh‘ﬁhg ararneter meets a
condition nmay be bitrate fa |ng bel ow a cert
thnesbsldalodditienel , phase noi se i ncreasi ng above a

threshold | evel, the signal-to-noise ratio falling

bel ow a threshold |l evel, bit-error-rate increasing

abovea t hrasheliddloe¢rim 101 wherbit Q8 6t the QA HIE AbdaQihits Further
any ot her channel paraneter that is nonitored by the
eyBprRses aGpduencidantfedr. par amet ers that may be nonitored

by an exenplary systeminclude correl ati on, channe
coherence tine, frequency and rns del ay spread. The
thresihol d ThogicthodfaRyme, Ruatinalcegmining whe@ssihe@ilot-hopping
that occurs at the transn1tt|ng end or by processing
panglitiasicie gies fugther RRMPIIS ILsVing # B R BOE #rEseeiver.

spectral noise, signal-to-noise ratio, and/or bit rate

are nonitored at the receiver end; other paraneters

may béS.nonAhappataa cbﬂr{igttredalmstrdnsmﬁrrmﬁﬁﬁle diata units comprising;:
enbodi nents in m@ E he threshold condition,is

eval udt 8YPutadepied fQREFHRICIIRGT A GRS ABERRE B of t he
threshold condition the receiver will send to the
transmtter a flag, signal, or other indicator. In

such enbodi nents, the transmtter is prograned to
interpret the indicator as a request to begin hoppi ng

the pilot tones, and begins increnenting the pil ot

tones in response to receiving the indicator. [0049]

Upon detectlon of a p03|t|ve threshold condltlon the

L T . " o, N




subbands. Thus, for exanmple (referring again for FIG
3), at t=to, subband k=l is designated for a pilot

w0 ove/134273 e subbands =2-8 carry data (and si m PEF/U§20DT068842
subbands k=9 to =N F) . After_a pilot tone hop (wth
Ni =1), at t=t , subband k=2 3ls designated for a pil ot
tone, and the data corresponding to the data
pr evi etshymittor wuibdraphtd te ﬂ}e&dtwtwdrdpenhblertogemramdhtat Umgts to be

Rl e el o abbahae wh O 15 GBS ¥ bitor tone:

when the tones are hopped, each tone is pushed f orward

by Ni subbands and tones that woul d be hopped out of

t he cwhensl thbyranmutter mmt @rfenﬁlner operaple taresigrdthe piloictenpyf the first
e first .t Lennative

g8 el AES AbSREben BAI PRt BPRRAS Fighed b BRER erepgnit o

gatlrdntnedoyibbindand wr appi ng | ower tones to the higher

end of the spectrum[0051] To correctly process

recei ved signals, in sone enbodi nents the receiver can

det er pi ne
or ot og%l fl"ﬁé Iga\é?e{tﬁ( (ge[ﬁfhlv\ﬁd ekrgt) grgr&zi%rge@ Elllbband of each
tubReqicandhtavinic Iy the mbctbaﬁcaoﬂ aapnemouihaa @hi nmementahby a fixed
enbodi nent, each packet, burst, or PDU is marked by
Vel ansnitter with a sequence identifier, such as a
sequence nunber or other unique identifier that
| ocates the position of the packet in a sequence of
t r ansi?.t t edhpagkettss of enr B eihemin cavh afislee mhitiple data units further
identifier to determ ne which subbands are assigned to
BATRIESCt 8 AERICPET ERMICT packet , burst, or PDU. For
exanple, if the receiver knows that pilot tone hopping
began with the transm ssion of the packet bearin
sequeh®e nlihbepparatys efrtdainl Ko wharsis cacha thamekiphe data units is a
a&bse uent packet the pilot tones were advanced by N

ubBands, when the receiver receives a data packet
bearlng sequence nunber NH + P, the receiver can
conpute the indices of the subbands correspondln
the pif-ot Thaerparays efipdaimpby pderayy cachdif Hep pltiRlo) %wﬂs isa
ﬁﬁ#@ to each of the indices of the original subbands.

I'S conputation advances the pilot tones by the
correct nunber of steps and waps the pilot tones back

t o supband k=l when t advance ast the | ast . subband .
k=NF. %’ oosEFe RO I fig e rerTh Cﬁ*wéhlrﬁ IPBRIPHEUnILS is @
%&gﬂhggﬁaﬁgguence nunber of a data packet, burst, or

I n some enbodi nents the recei ver knows the

seqhence nunber at mhlch pllot hoppi ng began. In

enmbodipentg in whjch t celver se truction.t.o
Che t P ke eBPHYS etk ROt RaisR G o s spBrs e
may shiab&t bRColrpetebpl BPBE ctipladhtb @hlchit one Bhtchhtand
instruction. In embodinents in which the transmtter
det er Mrﬂ@'smmrelmlmqumedh@ﬁm ngpusedidreperablretoteengrsgividatagmits to be
d a sigpal di
géaﬁ;'tlagl provi n%&p to t{lé 8\/&1{[&3 Wﬁlglie eaﬁfé 86 Iﬂln g(f‘é elbm% 11%0'%1% Egtﬁllot tone;
I n anwabiet tha triakgnigebodi i@&fﬂx&hertoberabaaket s, bursts, or
PDUs t hensel ves may i ncl ude information encodlng t he

i ndi cesigyrthe HléOtft?léf‘quéh% fless dgfp upido 8 fib aneRendi rect | y,
t ransoyiie WEERLE b OB ERO KA BAG HOCT Lom the

appar #ithispitwfopping ednditoe armyt, astgnsherpil@ftondel caelt hidsquent
glsclosed herein are |Ilustrated in FIGS. 4-6. As

ata [ aLingremnidsrbridow, each of these devices and/ or
their conponents nay be inplenmented in hardware,
software, or a conbination thereof. [0055] An

exenpl ary enbodi nent of an apparatus configured to

sel ect a subband to be assigned to a pilot tone is
illustrated in FIG 4. The apparatus 402 includes a
nmodul e 408 for deternining a channel paranmeter such as
bitrate phase n0|se S|gnal-to n0|se ratlo or any

. .



[0057] In an exenpl ary enbodi nent of the apparatus 502

for transmtting data units, the subband sel ection
worp@aha2432 i ncl udes a condition eval uati ng noRCI/ES2000068842

and a subband increnenting nodul e 414 as descri bed

above in connection with FIG2%4. The subband

i ncrenmenting nodul e 414 increnents the subband if

neces3ary dbcapmiratgs efocldime? lgmthputin thtdnotmeited sdrbdind bbHench

eval uat | modul e 410. For exanple, if.the out 514
S bdEnL St bt ooeed Shso i Si Bt HfeaRpEd b ar
pRR@ctBirhiabd eRPAING condition is nmet, then the subband
I ncrenenting nodul e 414 increnents the subband; on the

ot her hand, if the output 514 of the condition

eval uati ng dul e 410. indicates that .the pilothoppin
condi 1 on TR e ot i nERutin B i Salsy g TpeRbre o
AR tBe filet tassShash bl cgrRABd 4 bhiaadtha Firagband ii Ohe Pilot-
for the pilot tone of a previously transmtted data
benning ¢ iERet#pftar y enbodi ments of condition

eval uating nodule 410 are illustrated in FIG 6A and
FIG 6B. In the enbodinent illustrated in FIG 6A, the
condi 24.oneVh¢ wgtarags oftdaibne? 14 Wheckii thiermanemit@r amia@tther
par ter (vi.a channe|l paraneter determ ni ng nodul e
8@%?’gﬁhdﬁﬁﬁﬁnﬂ%P%Fﬁfﬁﬁgmﬂﬁ%%her t he channel paraneter
neets a threshold condition (via the threshold

eval uati ng nodul e 608). The output 514 of the

condi £%.on #hahpmtrdtngoinadd ol 24, meprars fedransmittee usit farttier

LR ATETILR EPOHLE e LY BALE SLA D Bl SeaPeoion

determ ning nodule 604 is a separate nodul e rat her
than a conponent of the condition evaluating nodule
410. P sudh appares sonfimmed toroesiam rsiclved dateamiy the received
term ning .nodul e 604. sses. _the..channel . paranmet er. t
R S LD e RS S BBy Ei SR RIFhbeb
t&mYindzi nal ly, in the enbodinment illustrated in FIG
B

6B, the condition eval uating nodule 410 incl udes an
i ndi caftlewst preBPY 4lgpied dube coupied toat bpstesc aAtenpYiaBdt or

612, R i . h
Chnbah SIS S IR Rl P
I | | ustdacaitve sheadutewhoftomehd inplit;an apparatus 702 for

processi ng a_received, data unit having a sequence
i dent AStPEFInG Hig Ssqltﬁn%tdde%ﬁ%rogé%eo%%t% i &t h a subband.

The appahdhd ﬁle%ggbinﬁ%géi%&?i th MRUSilof UheldTahe FeBGL UGRa LhNE based
data unit. A sequence i1dentifier determ ning nodule

708! the sopssesidettdiar npthe daGdunito det er mi ne t he sequence
identifier. A subband determ ning nodul e takes the

sequence identifier fromthe sequence identifier

det er py.ni NYLEBEHAkBus S 1 ARD I KBSt tHeQedPte® LTt REfukAEr configured
received data unit's pilot tone, as discussed

foradisronid the sEhane pesigricd to the nalet wxe wp herrgcaeyrdomitisningrementing
he subhand det.erm ni.n I 2 term nes the

{shﬁ bSBanag1 9@35/51%1?16(9 rtg ¢ ﬁ?ﬁl%‘gslﬁeg&%%%%%% Hglg‘ssoci ated with a

previously received data unit by an interval that is

based upon_t he se%uence'identifier of the received

dat a &hi t . THheprstatpuel craim o wheeeinhisapblband aypgnadey thye
Pre2lo R ode Yol ek s M GHARANS By e k88 Bpdrine

stemendechéchtifier ef thentata uné. | npl emented in M MO wirel ess
conmuni cations systens, as well as in any

communi cati on system wreless or otherw se, in which
one or nore pilot tones are enployed. The techni ques
descri bed herein may be inplenented in a variety of
ways, including hardware inplenentation, software

i npl ementation, or a conbination thereof. For a

har dwar e i npl enentation, the processing units used to
process data for transmssion at a transmtting
station and/or for receipt at a receiving station may

o L L



conmputer. Also, any connection is properly ternmed a
conput er -readabl e nedium For exanple, if the software

w0 g00vnangIn tted froma website, server, or ot hBCT/DS2001/658842
source using a coaxial cable, fiber optic cable,
twisted pair, digital subscri®er line (DSL), or
W rel ess technol ogi es such as infrared, radio, and
m cr o&ve, Anhpparbtus confaxiral tocalelces sifbibbed todetdssigoabtoe, pilot tone
tw sted pair, DSL, or wireless technol ogi es such as
FHPPEY 2, radio, and microwave are included in the
def i nhfehfoPlctBRBhiiPa diafcl BR@nftS$Candas used herein,
i ncl udes conpact disc (CD), |aser disc, optical disc,
di gi t micanselos sal¢dtimg dhesebp@VDp befassippad tdiagiloatede Hhsedrugpn the

' wh di | , d Lcally,
e LR R R e OB PR R PP EGhr <™ ¥

Conbi nati ons of the above shoul d al so be incl uded
within the scope of conputer-readabl e nedia. [0064]

The p?@vi oliBe erpseatipel dHMPO, flgheg ca@pBsiBg enbodi nent s

IS provi I [ Iy

et Y ERRIARLS, A B QAR bRty LS
omdiitiongabnd ons to these enbodi nents will be readily
apparent to those skilled jn the art,and the generic

pri ncMrsOpCTTRRAtRE the JORY Meviappy ?@bgneg ﬁ(bﬁﬁé)ﬂlot tone by a
gg@&@ﬁﬁﬁ@& i A sTeﬂeggﬁg Eﬂerlﬁcrfeﬁ@mea @gobaﬁii bl ’Ehe%ﬁb@e&‘ﬁQ? be

the disclosure. Thus, the present disclosure I's no
asstgand edtht pilbetohe,nf thedhammet parampteo Gillseint threshaldicohditien.n
but is to be accorded the w dest scope consistent with
the principles and novel features disclosed herein.
WHAT 5 CLAWERalap QAR Do, wher@ht iRehhfel pRam@ietd fghal-to-
a subband of a pilot tone in a comunication system
n¢isc ybhod conpri sing: receiving an indicator; and
i ncrenenting the subband of the pilot tone in response
to receipt of the indicator. 2. The method of claiml1,
wher e i NTheamakdtigoft dMeinms3h haretiihetchenrel p@ank@RS a bit-error-
i ncl udes increnmenting the subband by a predeterm ned
fa-erval. 3. The method of claim1, wherein the
comuni cation systemincludes a transmtter and a
receiver, and wherein the indicator is received by the
transpid.tt eA rhachindreddbdemcdiam cadryink ingtvoidng for carrying out a
transmitting nmultiple data.units wherein each of the
Wﬁﬁ\oﬁﬁy@na HOIHPIOSCSAS] (A &SNS EOMPENEE: t he net hod
conpr in?frﬁ‘&i'ong T&l’%’f@rﬁﬁﬂiﬁ? a @hdrintBlarstaldr; YRyt , wherein

the pilot tone of the rst data unit i s associ ated

wi t h @sfrietains sarbblning asmdbandivstm dssigneld @ aspilg éapgdnsed upon the
t it, wh [ h il.ot .t f .t t
Fp Rl s SO beta T Oho A oren hBRe A Gibband.

5. The nethod of claim4, wherein the increnented

subband of the subsequent data unit is the subband of

the fd4st darapunius configretiorrasgmiynidtipleidtarunityivistpin cach of
J[hre]trﬁm{@!e 'da‘%‘ unItIﬂs] ?ncrlrl?({elg 91%118{ to%le abm %Sinf r ther

conprising: successively ransn1PE|n% further

Subs efgam fodl higsni AinkgS, firgh@itLunit, Wi rdih kiRt pilod fmec OfF tiRefist data
further subsequent data unit is associated with a

PRt revignsdperEptwhbadbband. 7. The nethod of claim6
wher e] k?ﬁ%ﬁﬁ% ed .
furthggm%h gg%%%ﬁ?&ﬁa a uni?ﬁﬁgh@ﬁgggﬁﬂggkgqgggggﬁgted

wi t h mepasefor oasnyittingansibsdqued ddatwmitinhtreid ncr enent ed

by a edeterm ned interval.8. The nmethod of claimd4,
wher el PRI APROIIPR Pxiodiist R PSR b ahCaeducht data
Whif Rl Q&R iMMAORRMSYRHE8Md; Sng A Met hod for

transmtting nultiple data units wherein each of the

mul tiple data units includes a pilot tone, the nethod
conprising: transmtting a first data unit, wherein

the pilot tone of the first data unit is assignhed to a

first subband; determ ning whether a pil ot-hopping
condition is nmet; and transmtting a subsequent data



15. An apparatus configured to transmt nultiple data
units conprising: an output adapted to be coupled to
W@eooraaRer3 one antenna; anda transmitter unit cRPUPUSIH0T/@68842
the out put, and operable to generate data units to be
sequentially provided to the #utput, wherein each of
the data units includes a pilot tone; and wherein the
t r ansifith¢ gitotthoppingsofiditiohn ermatpehe pilbetone ofithsisgbsctjent unit is
g%lot 50n§50f t he firstbda aunit to a first subband,
geiptsd 34 rneirReper SEP%8te of each subsequent data
unit to an increnented subband. 16. The apparatus of
claim 15, wherein the increnented subband of each
subsegent Thatrparating off daithi, shistsam theahcrempnted puhbend st the

unit increnmented by a.fixed interval. 17. .The.

apd PELE BRI sl (RS s s Eimn R

data units further conprises a sequence identifier.

18. The apparatus of claim 15, wherein each of the

nul ti ph-e dﬁh%amn@r%tgs fsclaimyit, avheeeik e mepgs forpistermining whether a
cl ai er.ein: f tinl

PR iR (B ot rurdf o S ol Ao p B cfnel

piremeicn each of the nmultiple data units is a protoco

data unit. 2 1. An apparatus configured to transmt

multiple data units conprising: at |east one output

adapt ?ﬂ torhe %@%ﬁsegf d9nte, h&RRlin #aGn@RL ?&%ierﬁﬂgngwhether a

transmtter unit coupled to the output, and operable

pidotgmppmgtoendiaiba iumet ferther doepsisepumpanisdbt getgnoming edicther the

the out put, wherein each of .the data units includes a

OE TG er e Ee KB £ or uni t b furtnor

operable to: assign the pilot tone of the first data

unit to a first subband; determ ne whether a

pi | ot 3hoppilhgarmeradig ¢lohaiins3 Grmthereamtheineanp éor determining whether a

i 1.9t - hoppi ng..condi £ IS met., assi the .pil ot .ton

Bo DR R LR P oM EiR it Hg AR qn g5or from

dhechpparatus of claim 21, wherein the increnented

subband of each subsequent data unit is the subband of

a previous data unit, increnented by a predeterm ned

i nteryal . g . | JE ; [ .
transet i cp s SORAA ST o BT odthe P e ut
oicthedbly o los eguepiocaadd, thaiitstitiotidiseofdprisings ubband i f
t he pil ot hoppi.ng condi.tion is not net. 24. The .

appar HSUECtons &rarapsmitinga S datarpy inludiagppilat topp pysigngd to a
bk Lan@per abl e to determine a channel paraneter. 25.
The apparatus of claim 24, wherein the transmtter

uni t instrictionk éor depemabhge whethdied pilotihoppingephdition lsemet; and
channel ramet er neel.s a threshold condition. 26. An.
ppar SRR e gtaaice prureeinbofls BB pid i a SGand Pilot one,
therefrecei ved data unit conprising a sequence
identifier and a pilot tone assigned to a subband '
conpr ifshaptlotdioppiegsonden isnptmeadapsasand pilgydorsigpbsegdiated with
ﬁ%f%%shﬁ&%h‘%? antenna; and a receiver unit coupl ed

6 'the rhput, the receiver unit configured to receive
t he dittee pifdtthobp@mcbhditiom Bhét, thetsesoiidptiot Rc SeGusIRed with an
identifier of the data unit; and determ ne the subband
HeEmfRE suBbae pil ot tone of the received data unit

based upon the sequence identifier of the data unit.

27. The apparatus of claim26, wherein the receiver

uni t #6 f uAnhhgparericogfigueet toproeises nicoaetl detasmbbthndeceived

ssigned taq .the pilot tone. of the.received unit by
g HrEADPTing ﬁé&ﬁ%ﬂ@ntﬁé%iaaﬁé@ﬂ%wae ﬁ%sgwfaw@ a subband,

RGEhMEMs dahpristRpt - 28. The apparatus of claim 27,
wherei n the subband assigned to the previously
received data unit is incremented by an interval that
i s based upon the sequence identifier of the data
unit.29. An apparatus configured to select a subband
to be assigned to a pilot tone conprising: neans for
determ ning a channel paraneter; and nmeans for

. o a o, N



32. The apparatus of claim 31, wherein the channe

paraneter is a bit-errorrate. 33. A nachi ne-readabl e
wore@7asa2ear ryi ng i nstructions for carryi ng outP@EI/Ds100Deh8842

by one or nore processors, the instructions

conprising: instructions for #eternining a channel

paraneter; and instructions for selecting a subband to

be assicgmeidr tgemnipingdbe scopendeadetdifiepontht heccoted datlunit; and

par amet er a subba ousl| SSI ed.to t

P ot TG or Saferm g P B Suritigh e Po Ut apg e received
&Mhbh@%%m@%@@nHﬁh&&u&@@kﬁhﬁﬁ&ﬁﬁﬂh@&mﬁhﬁunU|tlp|e dat a
units includes a pilot tone conprising: means for
transmtting a flrst data unit, wherein the pilot tone

of the fir assigned to afi ubb
means For 3@? ﬁﬁ ‘%}akﬂhi‘? ARt s g pp i ﬁedmmmg eYubband
ERNGELY | tcome ipflof®hé oﬁme réRard da@runitrfafbér dobdphigesdmeans for
subsequent data unit, wherein if the pilot-hopping
BSFRIRANTIBE by gn igerviykthe sulthand pssegiated veitins plt@ﬁ@uélmsg@wérﬁata unit,
[

R b S 08 i SRR P08 e
t he subsequent unit is associated with an increnented
subband. 35. The app tus of claim34, wherein the
increﬁ%ntngE &ﬁ’Qﬁ@ %ﬂnﬁﬂﬁm$g§pﬁpﬁ@05$gvpaﬁ§ngOuta

[ ' egoi nterval .
%%BEQﬁQ‘ES8£?§%§§%6%§§33%3?§%%9%ﬁ2re é means for
det er mstmictpnefiatdeanrmanipg b s¢queoEpdayifeo nﬁ i tlatenithampg a pilot
Byrtﬂgq conpri ses neans for determ ning a channe

37. The apparatus of claim 36, wherein the
anslnfsﬁﬁctﬂ)%ﬁ €S HeftirmehiNE Bl RBPbAdREIRIatdHORRh B pilot tone of the

condition is met further conprises nmeans for
date enirbaicdgipeh drerrequange idshihieradf thadatreniér neets a
threshol d condition. 38. The apparatus of claim 36,
wherein the nmeans for determ ni ng whet her a
pi | ot - hopping condition is met further conprises neans
for receiving an indicator froma receiver. 39. A
machi ne-r eadabl e nmedi um carrying instructions for
carrying out a nethod by one or nore processors, the
i nstructions conprising: instructions for transmtting
a first data unit including a pilot tone assigned to a
first subband; instructions for determn ning whether a
pi | ot - hopping condition is nmet; and instructions for
transmtting a subsequent data unit including a second
pilot tone, wherein if the pilot-hopping condition is
not met, the second pilot tone is associated with the
first subband; and if the pilot-hopping condition is
nmet, the second pilot tone is associated wth an
i ncrenment ed subband. 40. An apparatus configured to
process a received data unit, the received data unit
conprising a sequence identifier and a pilot tone
associated wth a subband, the apparatus
conprising: neans for determ ning the sequence
identifier of the received data unit; and neans for
determ ni ng the subband associated with the pilot tone
of the received data unit based upon the sequence
identifier of the data unit. 41. The system of claim
40, wherein the nmeans for determ ning the subband
assigned to the pilot tone of the received data unit
further conprises nmeans for increnenting by an
i nterval the subband associated with a previously
received data unit, wherein the interval is based upon
the sequence identifier of the received data unit. 42.
A machi ne-readabl e nmedi um carrying instructions for
carrying out a nmethod by one or nore processors, the
i nstructions conprising: instructions for determ ning
a sequence identifier of a data unit having a pil ot
tone; and |nstruct|ons for detern1n|ng t he subband

L T Y L T T o 1 . N " B T T T, 1



