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adm ni gf, e:ﬁé Bﬁ Eﬁn 'Q%takee Qitatlbrp zﬁ‘SeQ fﬂaﬂ%ﬁ \‘2 dgm ?nci R%Ot PIroCcessor

t her apeutica fective anount a co
iZivtanediops dade ffpha* Fetesutice A1 Rypmcespt Gl cfosambts, emcodes, interleaves,

%ﬂdéi o'i %eﬁ{p@?g«:e d-@ae aﬂa er%ﬁéllat rh‘é?Qé\ n%]ag u'i’gcgcﬁsor 214 also generaies

provrdes arnlng I'sor
qoiphistyinbelsdis dexstabsd dat,lm’ermdwrdnﬁes diey @ﬂctonml idgtangymbols 1o a TX

a, p in need th
%er apérlof%“s F‘ggef’% S @geﬁﬁbu‘h e SYRR @Z%&W%‘?’ fop glata, a pilot
isguriol i0a symbophapiles auidro avhiobbcepicall eaisabt zab, aﬂd a symbol is
Odl‘ gther of Tepr se I nv flonfurth provid
PRBHE oL S, P paFSolTit (9 OBl BRI MG gpoots from o
aﬁi@ihriatkkﬁxdhﬂ@etsmia apaBRemt QIM. n@’ﬁ@lt Idkﬁit@ €ifat & &ncmn a ﬁﬁf?{?ﬂ by both
r apeut i cal effective am}y é qund ?
o BRI e SRRl [Hfossepe HbPEU GBI D be pilot and data

mrgewoug ;ﬁhaﬁﬁofm;mﬁmr QAN maxﬁm (x@%gfa!iédﬂﬂ@r aﬁ’cﬂ PYhA8S U omgmt
met horls of treating behavioral orders conp

TR SERTHAS 10 BOBREPen POk THerEbE TR,  Bach modulator 21

tReans lrhﬁé(ﬁx@dtioﬁ @fd etk e RIHMELAE, éc%%ﬁ%ﬂgtpﬁf s¢f6ot stream to
i nventi on, har maceutically acceptabl e salt  or

@?t"gﬁ‘laf?g“"ftl’i‘é{r S m”fif‘fgﬁb‘?‘é%}@‘Pﬁ%?m{@&nqaﬁﬁ“ﬁmﬁm‘ﬁéﬁgiai to analog, analog
aevd, degpiTREhAaks uBlorl e IR IPMERBN 1HLSREAE Sdowntink signal. U

conprising adninistering to aﬁ&atl ent inh need thereof
dlopéinkpeenae mowrf@ﬂﬁ%mw va 8atroneh @il 8y sco poumidtedfvia U antennas

tg&@alﬂg}\,{,gm hed,, ;% afimaceutical ly acceptable salt or

prodrug t her e6f e pr esent invention further
provi %tﬁﬁétﬁﬁbé%@ d‘f apjcents Hgartbrough @géh esepcmm/ﬂae U downlink signals,
di,g gﬁ&ﬁﬁﬁe 029 'i%& clesr alfsPa? td Q& r YR e&%nudf.ﬁa{m (DEMOD)
nee er eol erapeu |ca anDun

@dtipodisgh oﬁmmhﬁméﬁhwmums phar riaiceut wmplifigs, downconverts, and

%:nf_ggg% *?xls“?“ %‘e‘;ﬁ‘{v% éna? g?? g%tégx I;Hﬁ% géﬁdo%ul;l? oL g%x%%rg}aﬁet}buduia{mn (e.g.,
it K@IFE&%I SCenph, semg eninhei steplengot obaipatdendd Isﬁmb(}ib Each

de‘gx%duﬁzgﬁregi}tqgg&ﬂ%{/%ﬁ%d%ﬂ %ﬁl&‘x bﬁ)és eCt | fo\/ﬁ{ggpfffder 258 and provides

acceptable salt or prodrug thereof. The pr esent

i nvention further provides nethods of treating sleep
di sorders conprising adm nistering to a patient in
need thereof a therapeutically effective anount of a
conpound of the |nvent| on, or phar maceutl cal I y



invention for the preparation of a nedicanment for use
in the treatnent of the aforenentioned disorders.
w®eAR4E8 DESCRI PTI ON OF THE | NVENTI ON | n one BSP®81007/060776
the present invention provides a conpound of Fornul a
| :or pharmaceutically acceptable salt or prodrug
thereof, wherein: Ais C2-5 al kylene, C2-5 al kenyl ene,
or C2-5 al kynyl ene, wherein each is optionally
substituted with 1, 2, 3, or 4 independently sel ected
RA groups; Rl is Cl1- alkyl, cy@loalkyl
het er ocycl oal kyl , aryl . heteroary cIo | .al ky
RSB St B SR Yo, XS TBIPIAbf estmates he
\M&Wnﬁhh MEGD chasmpl i'@ﬁﬂihdcybcs{akb&hl ﬁlutreﬁ.xbad ﬂiSOtZSVnﬁaoisD&nd provides

n%z gﬁg}gﬂ%@%ﬁl ¥oa§§{)\ﬁ§t g%eglg? %(’JOO;J R\r’cfaié) %ete@-@b) %Rﬁerformq MIMO
%&;@M\K 8112{}1}: recé%(@ dat@(@\%oissﬁﬁ}l NG BZ Lk nnel s@hndNe Bad) provides data
or R3 is Cl-6 al k cl oal kyl
ﬁéﬁ@%iﬁ@%ﬁ kP R‘érd;na PIRERSS %llo‘a}sy%{ urthgy éT%SWyK%i: k gpinterieaves and
f&t&r&pmlc&a i%h%k léyzkma@r Yhe J@w ers g&c&%w@w @hkyhx 260,

wherei n said , heterocycl oal kyl,
[0029] gry| | Bierthe omiipk, ab;&@‘m;;aq kiqaam@;,a; from a data source 272 and pilot are

gﬁ&%%ﬁy & %aw@}’h%k'&ﬂd’ %%tyér%&%v ”@4 f‘u%h@f %%&Léhkw a TX spatial

e each t|ona 'y substituted

|mmgﬁd%’?ﬁ | yu’s slodsladett RBG p@qbt@ﬁjﬁg/ 13R4131p§u1a$x)r{;2§§a through 254v 1o
%K%ﬁl&t X{bk;ﬁ&y 1|a 8, Q%L%LQQ Qﬁ‘ilﬂ]‘&i lwa @réﬁlien F?,ngﬁ'ﬁ& oh 252v. At

eterocyc alk% ary
fhese stotioy| Hkyhe uplies sigraksaird r@l@ﬁetb Ky amymnmaw@/ through 220u,

Hu‘?{ac?er Qe%yzﬁido@%[xﬁé@ 1@%& ¥l deﬁa Eiﬁ ?&F ¥ ga ?%%{:%?gg%fﬁée% gd by a MIMO

erocyc
ak&:cﬁac?f?ﬂomd bmﬁnkt yrcswbs@ bv atx @d& b:yca bro@ssa@ 23dno decover the data serst

e%l?nig!le Mé&% %{i{ g%’ «tso@dﬁ%st%eﬁ)%%t}}%%pgég?‘%ﬂ\ligclhar]i%l response

hm‘sm m:ylﬁi mﬂLﬂvydi pilar wmbdﬂehﬁ parwdss dpehdalskydlaads ky MIMO detector

eg aIkyI aryl al kyl, or heteroaryl al kyl,
h’ %@L‘?g 9% al kyl, C, .10 hal oal kyl, C2-10

[0030] al kenwmnﬁzewp@lckmw uocayﬁl el deyitrol HRtgeaaival0 dhicydtgtion 110 and

et eroa C oal k | kyl .
e e s GRSy Pty 0 73 Tieiecima arqegim codes for
Habe Qﬁﬁ&h opd h@aﬂﬁh‘:hiélais UhS rbdpdb@ebii th 1, 2, 3, or 4

{0031} Ialng§ Fe'In%)_eLtrcl}i %/:ﬁg?e %t gg&d%e]%gg%\[ E%ﬁff‘?d w@ & f@g%}- %&q'y]ﬁm structares.
Chifd IRRbKKg éé%@ﬁﬁtﬁ&ﬁé/&iu%@k %t K 18y bub ARiRE @r dhilable for transmission
cycl oal kyl al ky het erocycl oal kyl al kyl , aryl al kyl, or

W@@éﬁb&‘}ﬁg&%ﬁmmw&féﬁﬁ%ﬁﬁi .C1-10 al kyl, Cl-10

{0032} hal oal jeet, 3-@251}139/534;#%4«1’ pl@% %@c&{xi‘é&@%&ﬁ%ﬁfa@@mﬁ'mw be used for
, y

het er ocycl oal k het er oar I
Hé%ﬂ@e;ﬂeﬁt@%w% G W{ daﬁ@ﬁxymmwm an éum’éﬁafoaﬁwm RW the X total
al B RAER Q:Q:t honalhVingyhs sfdhed: \’Mohtb\%;lagpm%se&r sfbh that each set
i ndependent |y sél ect ed R6a groups; an

tf-@g@ﬁ%eﬁu wivbkariees Mtammv@omm ) odistribeipdagasosst thack dgtal subcarriers,

I £x € 1
Rg%ég«? ocag?;xd] Fflfzayﬁ%tt??lg‘ gbei cteg intBs H&%?Js %oéxs ecutive %ubé;‘unem in each set
bt epamdydpam tng T smhmms sdiet hevkér bcydﬁmbkwt {rdontping suboarriers

an het er ear yl, ki ng pt{onally
bSTI td't & wi ?ﬁ > 3‘ fg'[ """ Jgptéhdent ly sel ected
{0033} Rb gr osm 33%'6&&87‘1;1 18 mﬂnﬁi@cﬁeﬁﬁﬁﬂﬁ‘ﬂey stribtubab 0P et LA be used for

RN pr T erGORDM Gtk iy FUBEAY structine 10, the K total
rk%%@'irﬁ@irby lare CbRdn@ad Kinkeal @ylérsichﬁt UAFKC kR l@?ﬂtau%ﬂ group containg

% éz or heteroaryla : mﬁereln sai d

y|K; LENIEORBYRy [S1 ‘@Qﬁﬁsal"%ﬁ‘ﬁﬂll\ &g Qam@yw:tably selected integer
heterocycloalkyl aryl, heteroaryl, cycloal kyl al kyl,
heterocycloalkylalkyl, aryl al kyl and heteroarylalkyl

are each optionally substituted by 1, 2, 3, or 4

i ndependently sel ected R7a groups; each R8 is,

|ndependently, halogen, CN, hEQ Cl 6 aIkyI Cl
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each R3a is, independently, halogen, CN, NO2, Cl-6

al kyl, Cl-6 hal oal kyl, C2 6 al kenyl, C2-6 al kynyl,
wa@yohosd9ks/l , het erocycl oal kyl, aryl, heteroaryPCT/US2007/060776

cycl oal kyl al kyl, heterocycl oal kyl al kyl, aryl al kyl,

het eroaryl al kyl, 0 R3b , SR3b, C(O R3b, C(O NR3eR3f |,

C(OOR3 , OC(OR3b, OC(O NR3eR3f , NR3eR3f,

NR3bC( O R3c, NR3bC(O) OR3c, S(O R3d, S(O NR3eR3f,

S(O 2R3 , NR3bS(O 2R3 , or S(0O.2NR3eR3f ; each R3b,

R3c, R3e, and R3f is I ndependéently, H Cl-6 al kyl,

Cl-6 hal .
s I st o Jebdfcrieagy O b a1 sroup 1 inclades
@y@h@ﬁkﬁylrw Idtngler et oey ahaalokwh ahwlormqr ytralik Yol ud®s subcarriers
19%} yl aI kyl ; each R3d is, independently, Cl-6
a yi\ pugh far-dal kyl, C2.6 al kenyl, C2.6 al kynyl,
{00341 CY Cl oty hy” Q@Jc@iﬁi%?syﬁxl £ah Ydup 1@5«)’ be ahﬁ;l@é'cpﬂ{cy i, digioint sets such that
cycl oal kyl al k het erocy¢ oal k 2/ al kyl', ylal'kyl', or
resck p@amwﬁalskz’r sularggry ﬂR@ ercaniioRaly, tfwgmmbacrwqﬂhp MNesubcarriers
WQ tley ¢ ar att gched ,
Nnaéygm%rglgr eﬂ%ﬁ%tgr ocyc a|‘??§§/ I Rgrgb%g&emé?ﬁn F‘ﬁ‘zf\;\slgsmﬁ3 may thus be
i archagedh thesitml iy saﬂaah@gresrdexﬁwyedl\mg. e @ FRLAXYFIG.AH Shows the T sets of
alkenyl, C2 6 al kynyl, cycloal kyl,
Su%]garnggli/ggp g%fgmﬂ het eroaryl, cycl oal kyl al kyl
{0035] het er doywpdnead, I(agd&’o‘ddbykmea syrhabideyhay betxedicbﬂfmilbit leydt data transmission

0?4%’3 ﬁ&%ﬁﬁ&(%! ([’3)@5%‘%4 FCI( R%?A‘ééﬁ qugcai\lﬁgb 3%5)“!5 EC’OO may be used for the

NREATNE) GIRd sulhoid ﬁdwnﬁ(, @] NFM@RM m&ﬂ Q2 BdOuplink. Other subcarrier
NR4bS§ 2R4 é %25R4e§€f {a éb Rdc, Rde
na;ir ﬁia@ Eigﬁ &ht 1@5\ g C’éIaRS/ am@ia\gée senf using the same or

hatieahktibeaodr &r@éﬁkﬁﬁw &.6 al kynyl cycl oal kyl,
het er ocycl oal kyl het er.oaryl , | oal kyl al ky

10036} et er o%;}’é%‘&!%lsﬁﬂﬂk‘}}lm‘i SISO it TSR W%ﬁ% patennas using

eagidu R §cxahg¢@§&ﬁ&e£ﬁdh)’as tgxla @z\%l Eﬁl 'mulgék,@l nu (TD\i) time-domain
hal oal ky| , cl oa

Hederd tssiﬂnomuktwle\iagyﬁyf Li- E‘&\é? oaF l}a& erm%a&wraime A receiver
r\%tﬁﬁao&s){{; |r9@1ﬁ!%/ bl &Y{Lﬁ v :@Rﬂtﬁ@bi&y&m &Eezk}éta%{é?@ﬁy a@é Iﬁi/a!} stimate the
or any R4s and R4f her wt atomto c(ﬁ

t‘ﬁ@y(gﬁ@@ﬁ sRopawse ﬁar» aaubacksrmmé mmte aacirméer@dcu based on the

oat ky, e
L}gf%{étgﬁ%@%i\laf’& e Q{(& mk ﬁrfeht ﬁ%%ziéé’ at%nggfﬁxg\@ %&J&é station 110, the
ARREYRT| StatiER, waambwﬁxymnalcym Fatkylbe daeektoobly shb Rl gy be equal o V.

| | ¥
ﬁigc%é Jhe E tixﬁ{) gﬁ%%ﬂﬁn%\%l% 5:%/ hﬁ.&@é tefminal 12 'ia(% the r cerver station may be
GR5D statiSRE A0, C(r@})szb eq@iOpNRSQ%R m@( @)e@élu@bgc} L‘ Pilot for a MIMQ

RS S ODAE s wbRERler VRO cach of the T wransmie

NREB6O) 2 RBlo; samettOs aNRGeds e of kachn RelobolRSest niRGehe sntlin the time

@bfl%aiizg P{(Jfén c%%bgggttaa ?(%Fn nfk%écy Cf% g?ﬁk%ic%ng sgaen?eazlzsléx lfbr the pilot.

{8037} het er dtoyrcTDR kibt, satiyk, inteetd rdegipyihted dyc pbal kpk dekydriitioned into T

\%Hgf,e %«;? G 0@ a@zaé bﬁyz%%gneéo ézeh a ;@é&ﬁl@h Slt}t%ggsgytlﬁ(té%vpmer station
(ﬁaﬁs@icik‘y pybi. tr@:mix@iﬁbka(m‘l bﬁl’iﬁ&zﬁ&)&ﬁl ahkme akdybent assigned to that
het er oa cl oal kyl al_k het erocycl oal kyl al kyl ,

aarnyqngpk 37?(“‘3 pgﬁ)ﬁ hﬁfés'tnéx]s% ﬁ(%lﬁ k‘@ﬂ Efném%}ﬁtifi%\h § fzfyy pilot sequence and may

Wﬁ&ﬂeﬁwm&h clic pPafisdio Emitht Iff&&ﬁ&ﬁﬂw&wa $<&i:§% tatked by delay
roups;. each R5d js, independently

Cf“?ﬁ‘ Hﬁl“‘o‘ﬁﬂ%’ﬂm 1 ghgngely) &é?ﬁfﬁ 16 peetixgls g{lﬂquwir,qrred > ava guard interval, a

HEARRLK¥k, 'ﬁﬁat @f&ﬁyﬁbﬁ*@'l&&dﬂl nﬁyyiae s&1688d ®ated on ’fhe etpected delay
cycloalk I al kyl , heterocyc “oal kyl al kyl, aryl al kyl

He¥esdo azpy;ng;quﬁ mc{,\ﬁ@ﬁ cisP Basped ip glﬁ@ 6h g oy clic ptefm ”1 he receiver
substituted with 1, 2, 3, or 4 independently sel ected

R5' groups; or any R5e and R5 , together with the N

atomto which they are attached, forma 4-, 5-, 6- or

7- menber ed heterocycl oal kyl group; each R6a is,

|ndependently, haI ogen, CN, I\IOZ CI 6 aI kyI C1-6
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or any R8e and R8f , together with the N atomto which

they are attached, forma A, 5-, 6- or 7-nenbered
whedeneoys| oal kyl group; each R8b' , R8c' , RBECT/USENT060776

R8f is, independently, H C 5 alkyl, Cl1 haloal kyl, C2

6 al kenyl, C2-6 al kynyl, cycl oal kyl, heterocycl oal kyl ,

aryl, heteroaryl, cycl oal kyl al kyl,

het er ocycl oal kyl al kyl , aryl al kyl, or heteroaryl al kyl ;

each R8d'" is, independently, C_-6 alkyl, GC -6

hanaIkyI C2-6 alkenyl 2.6 & kynyl cycloalkyl,

K a%tgolgmotg; g}e%g}uéx tlgﬁ E/[ (I) u? e{n%ri E?a/s{ n%e arﬁicj%%l g 1%, étlx%fiomaiu RAKE
qxromymBS ewmam dmR&bmmdr@‘g ezksl&ﬁ r 11WI {E!D\ téh ebeteat:Q Mot Ofreguency-dormain
are att

T RAHEPe TS ERBLEPGRR PP B BLAEeaRUob Y sRbfion ogly one sausmit

Qfintehina Vit dhyt BiCePrivd sQuhiataddl 1% isSnddhiegeRncENon® rothcr sransmit
NC2, then R2 is a bond. In sone enbodi nents, A.is C2.

eﬂ‘%ﬂ”@he Infep-tigaHpitieh v\t ﬁgtﬁtfgrengn iFond (ORRE {pnsgmae;zyptaléqms may be
g?ﬁ:ﬂbell by- LQM%] d}ﬂi&eﬁ@ ?ﬁo? el uRB! Soqubdcds SER! Witerent transmitter
stituted wt , or 4 independently selected
Ri"é“@‘f»‘oups In some enbodl ments, Rl is phenyl
{0038] SUbst i g Mtag.abitpidos, T differt 0&11&3&91%? %{Q@ﬁéésﬁmﬁebg abBhed to the T
Rla groups. In sone enbodi nents,” Rl I s phen
drausmittepne i uselo gehey eronahiyS gn timyt ng dﬁﬁ?@lﬁ}” The transmitter
l g )
s'i’atgﬁnﬁwr?‘?s 8%%15&5&3?% 28121&32 Rgllﬁ! sé@ﬂ:ﬁ@@ e Q{z\k%{ t zﬁasmﬁ antenna by
anylliphying 8 Sme-dmbubrentognerre wish e anbolylal b@mwﬂce fagrthat antenna.

g{}%ﬂﬁg‘!ﬁ?&s&@ 4 i‘lﬁ‘g%_ﬁ'lﬁ%%{éf‘lgi’a’gﬁé ii?t tg:‘!l;‘lé Z&O]Sa‘}F(E{/ﬁ)’l each transmit antenna

Hesed ouyitd bakkipksik phiot eeqtanw.aﬂlhylgiltmhmmemiss’smi fom each transmit
% dégglg%l g&}’ &1 dy 3%%}%3@;1&&%3@9 ix%x‘f&eflfﬁe ﬁue ’?b dgtra. QAfreams but may observe
enbldwa&ﬁieni@tm gEei dueHo ﬁletlﬁzu&inhy&hcma:y‘omoaﬁ}ley Itz:ansmﬁ antennas. The
d%ée?et%e()rc%{%;q%aﬂ}é¥ bﬁ% é%qai B’f“ C??{l}q ﬁ!‘ﬁfy m& rquon% usAng, tlme*domam RAKE
i prdepeindenhicy cﬁ&le&ploﬁdh&@ﬁthgg@% ainbnS GRET pilot transmissions due to
ﬁg"'?% irirxg gt%rﬁwsmﬁr%gﬁ&“g;%ﬁrﬁ%{; |’to Iﬂlgeg gﬁﬁ?&%@g la%ieml;lé.s. The receiver
pealoanmdy wtimde dodetwiinni inkgeenyd from the observed data streams.  Inter-

2, 2-di et hyl propyl, 2- nethyl-1 -butyl, . , ,
SR SRy P PEE YRR TIBPEY P s Riiypat pilot serambling
Gighadet Hr diEprehopaRer stIoghexyl , benzyl, or

190351 St ROk bR Mhard SR Pﬂ%?/sw\as{t%hgfgg?mﬁggﬁg'ﬂ%@t% gilot transmission
ﬁdn?@ﬁ&}eﬂe fitfrﬁ’lftfﬂlant% £} ciﬁjomt&_’s*eis ‘é B az sho@'{x s@ﬂ@”bﬁr&di}i with each set
et erocycl oa ring

Hé#@fé&slgriy Puwﬁgfrs PSR -s1é| id~ Kot év ééﬁ,rc%aﬂ\ ktww w ﬁ@ual to K, and L
a4 @FOQ kG! BAONAh b1 "
308, FELAIa 8 O3 o SBEpst, BOCA BB Sy be g0 1.
RBYgresaptie Lm@emmma&ﬁe rsvtsma%beandxfmﬂyt @g@tbh@d af-row the N
Y 0

V%‘u%@zgﬁ@ﬁ GtBI aﬁ%&”@h& %Mé}:go%irbg Ohet ?%%}@?Feggxrnk{h £§Qc§u§1 across all of
vihe Nesubcaricds, ek m@y etbmai\kyﬁammﬁ] gnd smspt:stonaﬁcbaypeﬁcmmncc Each
F@Qﬁx Jl'tizui 3%% i:-m egxr}%s % ’axb 5%1%@% (%g& enH’ %}Ssie% %c«mmr sets.

{6040 Wi t h t}Fm @memptmmambmm;stmwe nadtyt mh ezcbzicft mmra;ssmn from each

Srlyaélré\%gl'zgth@f%yf(}l tle?%r%it{eiﬁ.yy DBg’%} o] igiyipi * bubLXl‘uef‘S assigned to that
Ehamtnlay [Fot peoh ghikmlt pitendd, GrediramaitiyemstaRin Mhf mbpll pild: symbols to

rrol l,din-1- , - , .
oo Bebariendd e 0 A0Rcribis o ghe rrmiion K sdmaubeariers
enbodi rrents each R7 is H In sone enbodi nents, each
Rla is, | ndependent Iy, hal ogen.In sone enbodi nents,
each Rla is F. In sonme enbodi nents, each R5a is,
i ndependently, O RSb or NR5eR5f . In sonme enbodinents,
each R6a is, |ndependently, 0 R6b or NR6eR6f . I'n sone
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R5 is H Cl1-10 al kyl, cycloal kyl, aryl,
het erocycl oal kyl al kyl , or aryl al kyl, wherein said

w@0010848kyl , cycl oal kyl , het erocycl oal kyl al kyPCT/@RZNNT/060776

{0041}

{0042}

aryl al kyl are each optionally substituted with 1, 2, 3
, or 4 independently selected R5a groups; R6 is H,
Cl-10 al kyl, cycl oal kyl, aryl, heterocycl oal kyl al kyl,
or arylal kyl, wherein said Cl1-10 al kyl, cycl oal kyl,
heterocycloalkylalkyl and arylalkyl are each
optlonally substltuted with 1, :5 , or 4

BRI E ORRR R Rede R 165 “I“HB?,‘B B8 S gpaymbols. The T

f]ﬁmmtamgma&sﬁmb oy e T/earGiniBameniier ®dupy different subcarriers and are

I het I I
tfHer o g‘ﬁ?ﬂ] %}qu)pleg bsﬁﬂ?{%@%véﬁaﬁﬁﬁﬁg n%iryoég %l?na &Egnnei and nolse
|d¢dﬁﬂﬁﬁdm§é(§/ of SbRBER0IRE FHdoPSiisiad dreRasyRlomh&in processing, The
i ndependent enbodi mants Ais ethan-1

Qi‘aa‘i}%)l ar nl 8 ngﬁﬂlfn{){g (&eew not ppffes wg riprer-apfRnaR fnterference since
QHcROAAIY 1S HASEdWreshebie T pRot BansBiissfordsn Q@@.@é\%@ N iwback with

sel ected Rla groups; each R2 is, independently,

HehEM rhigh ;}qakﬂo*a@eragq(ypw crownm{gﬁ,}ﬂfi) pgzpqhsmf.anngaﬁ the ratio of the
Bheafels (%%ratlokéhle aw‘%i/e@leogﬁh{féfl of @153@1?0‘% way eform can be high in the time
het erocycl oal k ) g{g , Wherein said (O

-drgnay k$‘ﬁw pdyg;:}»@g}q}@wed H@f @W}p@m Joyrek oydy, bepgrierated or selected

I onal st R

?s'i% aghg?’ Irt]i%f.g gg\rﬁ{gg?la? pl&)';s ggt ée&dém%%b Ihtelﬂttuezﬁjm@é{ep i%ﬁl‘%‘l‘ﬁf?t& may be
@ﬁiﬁat@lwmpmma aRying, &nwenchépemgy@t oal kyl al kyl ,

gret 2: )(/) cy Cl:f w Q%ﬁ% tEé Paﬁﬁ&gteplmfmﬁ%ﬁzly% rmé '@X@k %%Léﬁx ssion from sach

mnsomaaiﬂtynwbsthe tlutee@mmn hmlq s@ oiCL sutmarikrs assigned to that antenna,
t o e

t oge g?;%%&%ﬁ a?&ﬁénﬁ% t%? tgﬁx ngc{ Q%P%m%}%a&Rgrﬁug&g Rg’cﬁ%%f, symbols from
fibe nime Sdgmadn | toSthe &eqﬂcmcp rdc&amnﬁx&medm L. transformed symbols to L

AEhEARECRORE el 7 EFlls il WIS SARHE S e, subcarriers

Iarmde@mdea&ahyu—"mh e@kﬁﬂd R3s@l onlpse eﬁ@be&?rahsfm med and zero symbols,

i P Rgt Penshiisnibn GG b el SRS R iR Rigarmers and
I8¢ thndenedest ;h)&mq&'ﬁ@ OTheNRﬁ;eR@r sta68E fha?%érﬁmn channel and noise

é{%ﬂgﬁ%@g %Et%,?/ n 1%@1%&; symbe %{%pg %glpxgc%n St;p pi{s}ua%mﬁ The

V68l Sndd Rbise Neadtibhien 54 Rfdek tadi gty ftom met?!van@in 08 interference since
| ndependent ly sel ected each R2 is

H}éﬁ@ﬁ@lgm» );Ichigv%mongf%gq g_r Lﬁﬁﬁtﬁmssm%@hyﬁumymme high PAPR
Rﬁ@;ﬂ%l& avisfeliShy st p‘iI%t m&ll‘s'w@h %bkéﬂmt &ﬂﬁit@é& kY khe time domain.

het er ocycl oal K yl, or aryla wherein

M* ghagng wrnaﬂey @pﬁairwce St % %@wc@éawpm%ygm%g the pilot
%}ﬁb@ls{‘é@ dAEBLEBSA-QPhRARL Y, SHRalEdddtesl ML H‘ngatec?b» proper pilot

3, or. 4 independently sel ected R5a groups;
@langng| fgpuengylppaigytc, aryl, heterocycl oal kyI aI kyI
or arygal gyl | l.pal Kyl
o 2SO 816, R SISO o) B et v
dmnsmfahmynmubmdu usedety oditiey Clﬁﬂ'QOu@ahtyr imthe frequency domain. The

de e S n

tt%glgt Q&k‘% asfxﬁg %&%@g&%%%ﬁ%h&? Qin '?gireg g%xﬁggeﬁ é’%{x gach transmit
facmmm 8’; oitiplBing 6- hi‘qu@cyﬁi(m&%d St«quoncu with the orthogonal
RhELASY ﬁI;oaIaE Vb YRS FAnGRM DE0S" 5YCHRR) Kbherate o pilor
itndaspnsrssctentdryeqsb Inansrani aR8:npn dupsd or atsrirﬁmena,udamam pilot sequence.

PR o PO BT AT REE e Slhosonst o

lndependently, OH or N(CH3) 2; each R8 is,

i ndependently, nethyl; and pis 0 or 1. In sone

enbodi mrents, Ais ethan-1 ,2-diyl or propan-1 ,3-diyl;
Rl is phenyl or3-fluorophenyl; R3 is H methyl, ethyl
or phenyl; R4 IS H R5 is H, nethyl ethyl, propyl ,

e



1-yl, 3-nmethyl piperidin-1-yl,
2, 6-di net hyl pi peridin-1-yl, 2-nmethyipyrrolidin-i-yl,

wazepasss -yl , 4- et hyl pi perazi n-1-yl, or azetPdi/ms®07/060776

{0043}

{0044}

[0045]

-yl ring; and p is 0. In sone enbodi nents, the
conpound has Fornula |-A: or pharmaceutically
acceptable salt or prodrug thereof. In sone

enbodi ments, the conmpound has Fornmula I-B: or
pharmaceutically acceptable salé or prodrug thereof.

In sonme enbodi nents, the conpob d has Formula I-C. |-C

ShuPUS IR A LSRR B R BRTRAE s e son
Im@r effoas egitainaell hyd acbepésablagoaabdisedrorpradiwg pilor symbols using

t.hereof. .1 n sone enbodi ments,. the conpound of  For oyl —
ﬁrﬁic%mqu—ﬂptaﬁ%ymfzqsm f—‘%’ﬁ pt ﬁH’é‘I}%ﬂ glaﬁ)ed n‘?ﬁ fquthe 6%1\»? and [FDM
hmdfwlol 5- yI]ethyI}arri ne; N-{2- [3 (phenyl sul fonyl)-1
H i ndo| ethyl }- N propyl ami n N )
N- { 2- [%gevfzqué\ pgi&pmgﬁg%mef for pﬂot are deseribed in further detail below.
H- i ndol - 5-yl ] et hyl } pr opan- 2- am ne;
N-{2-[8B- Gpmevaypissd fonyl ) - 1H i ndol -5-yl ] et hyl }cycl oprop
anam ne; Ngi g i 3-(phenyl sul fonyl)-1
H i ndoAn 3Emh %HBV hﬁi@)&' s%ﬁﬁﬁ*bﬁxn&@ﬁ%ansmﬂ antennas on T disjoint sets of

N- benzyl - N-{ 2- (phen Isulfon3¥3 -1
H_up%api S5 ]aétshwx}x armI).g . one set of L subcarniers for each transmit

hhs?én‘ﬂ)(' - Pﬁ@et}hﬂ/{' P’réﬁn{a% bohenyladd (R L) bdse sequence having good

H-i ndol - am ne;
NrApeiies hﬂéi N—‘i{ﬁzp{esﬁ(q)hﬁ?yﬁres{umqyngm) bp selected 1o have good teraporal
Vi £l - "
%%qgﬁyﬁg uH‘f ong ¥§>&%ﬁ[ﬂg Bae (E?né?m denveiope) ﬁmd 0})3(’8 spgotc al characteristics
mcr-fndbﬂi@ ?rwp%eﬁwcgum o \bge Mlzmmppml jarldl mpgctral characteristics may

| ghd) dokeizac .
?é(cg)tt rr}élr:(?o F]x 1 1?% lkg%}? ){5 1‘1_5 «mﬁ gﬁlﬁ%uu @ f:ro ;jtc correlation) sequences.
ﬂq!mtj@k@ﬁp{iﬂq@ %ﬁhe&wbms@lsfmnwd): 4 Chu wqumau a Frank seguence,

Y |-dir N,

Zée 3 g:%f)’:/(? ScYulll %ngi]ky )(QLJ'E“?‘:) Zs_%rt}luenecreaz e oiomb bﬁi}ﬁc 3e P1, P3, P4 and Px
Heqmrdmbﬁ etdN- net hyl - N-{2-[ 3- (phenyl sul fonyl )
H- i ndo] - 5- ethl m ne; o . L,
N- et h’ﬂ IN‘Y cf% rf’}éﬁhﬁ‘pﬁ“‘(‘bﬁ’eﬁt@l %fullefx%tll?y}f j$ ysed as the base sequence
"i’bi QQQE"I}@J! #ibtet Pk e s@@uenw ms arv be oxps essed as:

3- (phenyl sul fon
H-| ndoI 5 yI]ethyI} N- et hyl ami ne;
N- net hyl - {2—“2 phenyl - 3- hqysuf n .
H i ndo¥ y*lt et hyl }am ne: gg (J) ]L 01 ’Xsi&ie\e‘ni, Eq{l}
N, N- di net hyl - N-{2-[ 3- (phenyl sul fonyl )-1Hi ndol - 7-yl ] et
hyl } am ne; N-net hyl - N-{2-[ 3-(phenyl sul fonyl)-1
H i ndol - 7-yl |,etthiyt } am ne; )
N-{ 2- [ &{EpRenyl Sul fonyl ) - i Epd nddk -7yl ] eélyaddIn propy!| Eq (2}
am ne; N-{2-]3- (phenyl sulfonyl) 1

Nyf{rrée [qém(a L#x m]m\y % %ner:) m(?exat?]ap 'selected such that A and £ are relatively
Jrnelohd Kayd 4 eﬁehgelst}ﬂym)ozpﬂamamon ef 1. L isthe base sequence length and
G

%‘ﬁa%l% sgagm‘f ]t%l fi2 ul fx&% p%; ﬁ\é}g@gﬁwﬁégned to each transmit antenna for pilot

Nr@tsﬁxydbzch& met mah %M— £ 2nlr3: cRboay (sl fORYIIF)] which may provide good
H- i ndol - 7-yl ] et hyl } ami ne;

Nl?\ﬁsoqoé’tqlﬂﬂonl\]?‘ {agu[ng; ((mq(é}ﬁw%uw%ﬁejmﬁed with L1 different values of
H i nﬁokna? fs})eﬁé‘ysle}e@@dngaﬁed on the number oi subcarriers used for pilot
3- (phenyl'sul fonyl)-7-(2-pyrrol |J| n-1 -ylethyl)-1
Hramdmﬁseon&(e‘whéwmmmma{eg @“ﬁpﬁérl di n-1

-ylethyl)-1 Hindol e;

7-(2-nor phol i n-4-yl et hyl)-3-(phenyl sul fonyl)-1

Hindol e; {2-[3-(phenylsul fonyl)-

Hi ndol - 7-yl ] et hyl } am ne;

3- (phenyl sul fonyl)-7-(2-piperazin-1 -ylethyl)-1

Hindol e; N, N-di net hyl - N-{2-[ 3- (phenyl sul fonyl)-1

H-| ndoI 4 yI]ethyI}aml |e;

I . Y A1 1 " 11 A 17T L1



N-{2-[3-(3-fluorophenyl sul fonyl)-1
H i ndol - 4-yl ] et hyl ) cycl ohexanam ne;
woOR@ulogd49sN- net hyl - N-{2-[ 3- ( 3-f | uor ophenyl sul f oPgT/PSH07/060776
H i ndol -4- yl]ethyl}am ne;
N-cycl ohexyl - N-met hyl - N-{2-[ 3- (3-f | uor ophenyl sul f onyl )
-1 Hindol-4- yl]ethyl}am ne;
N, N-di et hyl - N-{2-[ 3-(3-fl uorophenyl sul fonyl )-1
H i ndol - 4-yl ] et hyl } am ne;
3-(3-fluorophenyl sul fonyl) - 4- (iipyrrolldln 1

-yl et 1.H1i e Y- TP .
10046} 37 (3. WU—)&P%%@S%& Fongmyabewedies 8 igrRiteryPpegifig pplug or code to
Hibidols® the pilots from different transmitter stations, as described below. A set of

4-( 2- nDrpholln 4-yl et hyl ) -3-(3- f1 uor ophenyl sul fonyl ) -1
H orgone be determined for 4 based on the sequence length L. For example, the

H}h g%kﬁ %l A N’l‘ii%% I-o?} (3 ’E ! AJQ’J’ QRAGK! S Mﬁ?x 0y Qnggh of L.=7. Different
(ai drets gy bae awi_«x)ed{ﬁrcﬂaﬁ‘efe&t trlantonioph emyibsd lef ONYiFkreht base stations on

}{TQ%: ?gglfxgéﬁg%% %}Fﬁ%ﬁ%ﬂ%}@ﬁpﬂbgﬁ}yﬁl}f uplink. Since two base sequences generated

H\i'ﬂil diFterdmVd Ya18Ede-thidn R I o= dtide¥d tom i@ ﬂid"&fference betweem the two
N-{2-[3-(3-fl uoropheny! suHonyl )-1Hindo]-4-yl]ethyl}-N

%y«xluga Are trspl,aﬁﬁ@hygnpm p9 1. apifgie sent by different transmitier stations with

i 4R RRRN i i o e ARRERN s ony

{0047) N- {2-[Bhd S‘hfllqaqnmﬂhémylascmfsmﬂly lt:)neldomam envelope, which results in low

RyPRTe ity ey SSheShe b 8 Bhb iymasnn shggiyup. which may

Huoipnoed ehdnpél] estiviayibh phDkrtkinre khpdepitigpaingr the distribution of the channel

3- (3- Fl uor ophenyl sul fonyl ) - i
W‘ﬁ‘&g@eﬂb’wl]sn%gﬁé % met hyl - ani no) - et hanol ;
joo4si{ 2- [ 3- (n%ﬁdatti@d’ @aﬁgﬁy he L&pr@ﬂw ihvdrse discrete Fourier transform (DFETY is
Hindol -4-yl]ethyl}a

I\PEI‘{f“H‘i“ pﬁ)ﬂl& ﬁ}x{lg@ﬁg@:{gﬁﬁeﬁ?} BuPpiginy yragsformed sequence Cy (k) with L

%% ﬂﬁlj{'%%?%%ie}d%gh then Ps,ed as the base sequence.

{0049] H- [ ndoln- eeiym}mmydie}sagn mewwdcnr'mdom number (PN} sequence pr{#) having

{?Oﬁ] d%ﬁ'“’“é"{{%féf’ﬁ%ﬁ? bﬁ-ccn re&[t%n propcmcs and low PAPR properties in the
Nih2 doBrafrphenyddsad fheriysy sddkenod ofTHhe-B [setdnyicl nidnpbedytived in any

am ne; o o ) Ivaomial sener . haustiv
NPT SCEREMYPE Y Gyl §2SHOT Aoy BT SERSIIH BB 32 exhaustive
afarth; of N H Poksibi4 phgepdswifionyh X | Olher sequences may also be used as the
K{i ndol - 6-yl ] et hyl } cycl opr opanam ne;
’%@ﬁf%‘ﬁt’%enw sul fonyl)-1

jooso; H | ndoThd-1ybhet i} Ry clhebnt @amiin@itennas may be generated in various
N-{2-[ 3- (phenyl sul fo
I-P’I?WE?S‘F g 1 ppg é? é{}]% }’%ﬁeﬁ?ﬁﬁ‘ﬁgﬁl 1% éepiicated T times and concatenated t©
Note#inl-3-okRhaay ba sfc@iﬁé’: ch: & follows:
H i ndol - 6- yl ] et hyl Y cycl ohexanani ne;
N-et hyl - N-net hyl - N-{2- [ 3- (phenyl sul fonyl ) - 1Hi ndol - 6-y
| ]ethy } A
N-cycl Lg’ﬁgxyl %—é wt G IL-)N-{Z [ 3- (phenyl sul fonyl ) - 1H i ndo
| - 6- yI]ethyI}am ne;

I—ﬁ‘“?f&o %yy‘l ‘%g{t}%gérg heQcht TR QZ}L&&%V 7L samples, and
3 ( phe? (}%}”E 'fé:H] iyxtlncﬁzd(b%«@%q(;gﬁu_q;ﬁu}uﬁ)Q et hy| ) 1

i’i}ﬂs.i;ﬁl_ |( ﬁgg]@%é Sl RBYUbA A (B RIFNEIHE L Nindy Wellgil do- () the Chu sequence so

A2 -0 )pho (el @by ket BN ye@ref@heoythewldf onyd prlln), or (¢) some other
H i ndol e; 3-phenyl sul fonyl - 6- (2-pi perazin-1

-yl-ethyl)-1 Hindol e;

N-i sobutyl -N-{2-[3-(phenyl sul fonyl)-1

H i ndol - 6-yl ] et hyl } am ne;

(1- Et hyl - propyl ) -{2-[ 3-(phenyl sul fonyl )-1Hi ndol - 6-yl ]

Eq (3}



4-[2-(2-nmet hyl pi peridin-1-yl)ethyl]-3-(phenyl sul fonyl)
-1 Hindole; 4-[2-(3-nethylpiperidin-1

WO 2007084998 | - 3- (phenyl sul fonyl )-1 Hindol e; PCT/US2007/060776

{00521

{0033}

{0054}

{0055

4-(2-azepan-1 -yl ethyl)-3-(phenylsul fonyl)-1 Hindol e;
4-[2-(4-nmet hyl pi perazi n-1-yl)ethyl]-3-(phenyl sul fonyl)

-1 Hindole; 3-(phenylsulfonyl)-4-(2-piperazin-1

-ylethyl)-1 Hindole;

{2-[3-(phenyl sul fonyl)-1Hi ndol - 4-yl ] et hyl }am ne;

N- et hyl - N-{2 [ 3- (3 fl uoropheny?r sul fonyl ) -

H i ndol - 4-yl ] et hyl }am ne

Rp@{em:q: [lp{:gufi ) ihgoF Gﬁﬁ@mﬂrs;ldq: f:gwy:feﬂugnce b, (1} are delayed and

a4
QP R RIS AT psmuspe Aot Womgipteh afsrdby end of the
I{f-} )~gi ]s(ﬁphy&e} amwﬁ} dﬁaﬁe&l— :{e%;luéﬁ*eﬁlau@ sophedytbsibtfianyd kxidnded base
in ropyl am ne;
ﬁﬁ"{‘?“[“%"’{ é‘y} ]H%e ’n@nyr)suio?‘/onyl )-1
nl{gd[ ? yg%\:(%l ag/:]l%pg&] %x mo)l Rach transmit antenna as follows:
H i ndol - 4-yl ] et hyI }cycl opr opanam ne;
N-{2-]3-(3-fFger enyl sul 1)-1
I—Ll{ndE:ﬂ’(' “"f]gth 1«?’6 21 obufr 'm){)ne N-1, Eq (4)
N-{2-[3-(3-fl uorophenyl sul fonyl)-1Hindol-4-yl]ethyl}c

X@rk%? gﬁ(t}gri@% ﬁrho &;&u}e% HoP b h Ok gﬂﬂﬁﬁ‘é’ ESeLLa 9 bppties a tinear

cycl ohexanam n

&ﬁé&i}éh}ﬂ%@b@hﬂ&b{@% 1[}3116 3xfchdQy Ewéei&mxéwef oMd Mode of the phase
in

I
Kﬁ%gﬁ%ﬁé@ﬂ‘%&%‘%‘i‘?{ﬁ ‘WS{TQ“ PEe83§ | yor ophenyl sul f onyl )
-1 H idObasd-s hé&tehwl MeB%Rains L time-d d ¥
NN di oty Nep g é(}f | o ans o fiae dpmatn samples apd) ocoupies L
4@1}&1&:]:@1\}\3/1&&}1@%%5 ihe ;epimaimn of the base sequence ¥ ixmes ;e%uit» in the

%ﬁ&ﬁfét&b rg)gt)geggﬁr_}gnﬁcoeol Laj(gxr)] gmpng \yerr{ ° Jtig Ib{]li)wmcrb in the frequency

%b&m%uf '»\HFN APRERYIBUH OPLidsaftrdre TRV AlhBsckuvh SEOM:dd dibcarriers.

H 1 ndol e;
Zh¢ Zau‘mvlpxtmbn iwide pIEYRY k) e@rafidn fh effapenydhstn fromilo) sdquence for

ﬁ_‘iflggﬁ &pgﬁmﬂg ?E [sgbczagn?rs iB Flbipﬂg?ﬂﬂ%ﬁ Idpgﬁm ) The T pilot sequences for
Hie Tdofendas)drd eyl by aitait numbers of subcarriers and are thus orthogonal in

&E E@gﬁe%?yﬁ%g%h \Ix}t{x S%tﬁ ngzjjgto rsgcﬁggge l{)scgliéggg ' a diife;ent set of L
b@Rodadidrd-oid Loy ophanylrsal sanybp: 1

n I{ gdﬁzlé_ ?_gysHD rao%ﬁé |2 Qgﬁ%‘g e;}}_e?éj *Imr tl:; lglr}n\ci pilot. A plurality of pilot

kkduaaads-de )gux&mw ibr N‘;{lilr'\h?v 3 uﬁﬁgzmtam&a%o Rty @ﬁihnﬁiot sequence
yax%z 2-di rret hy] -[3- (3-fl uorophenyl sulfo

N-
POSHEAR B gra%&;? ]oét;}%ﬁt }sgwéﬁlé at.nt in the fime domdin on a dii crwt set of

Be{cArde?s (Rodit HOFP pﬁ%‘%ﬂu@*ﬂit{ W)’)ki)}f JJ’Q'UL&Q@'Q@&. ¥é h@sﬁ&x&k based on a
N-((tetrahydrofur- 2-yl)ne ) am ne;

Khixspqyepog Srithl Aok @ﬂmhﬁﬂqg@nqemﬁmd bHaitrdehitpryppcife hlyqaitle some

iy 048 ! SRRl AR Kty o g o e

kempathy basmdionahe phtrilanalf pilot sothonccs (block 420).
{2-13 fd woro | sul .0y ) - ] }
ami neﬁﬁl sgg %%;él [Bé}cﬁ% (58@ a‘ﬁ)‘l emfr]a Hmt;}e 41F¥?11\13 P (% Process 500

Hchnide Mabky | Jipr aphi2d th‘amune%p(md to blocks 410 and 420, respectively, in

%E“(’p ol Ig*‘g*l‘ﬁfﬁ%%?%cﬁ é? Fﬁ& %{é?%‘h %?'F%ﬁ%“f%‘h}Pf Lof the Chu

kéqul&dcd =AYl éeﬂﬁ&ﬂﬁ:ﬂ e&, ¥ Bninhetly Ogenﬁh@écﬁﬁﬂ&l«ii B8, | n extended base

gt%;glg %ﬁe g&tﬁ is i g?g%%gigflqp TR [.%‘t:q g;q goncatenating multiple (T)
N, N- di met hyl - N- { 2- [3 (phenyl sul fonyl)-1

H i ndol -5-yl ]Jethyl }am ne; N-{2-[3-(phenylsul fonyl)-1

H i ndol -5-yl ] et hyl } - N- propyl am ne;

N-{2-[3-(phenyl sul fonyl)-i

H i ndol - 5-yl ] et hyl } pr opan- 2- am ne;

(.13'_



yl]ethyl}am ne; N-{2-[3
(

(phenyl sul fonyl)-1
H i ndol -6-yl]ethyl }- N ((t

(tetrahydrofur-2-

W@ k)orms4egs ) ami ne; PCT/US2007/060776

{0056]

10037}

{6038

6- (2-Azetidin-1-yl-ethyl)-3-phenyl sul fonyl -1 Hindol e;

or {2-[3-(phenylsulfonyl)-1 Hindol-6-yl]ethyl}am ne;

or pharnmaceutically acceptable salt or prodrug

thereof. In some enbodi nents, the conmpound of Formula

[-Dis: N Ndinethyl-N{2-[3- (phenyl sul fonyl ) -i

Hi ndoI 7- yI ] et hyl } am ne;

N- et h {2-]3-(phen i fony

FRRIE G tbe maf?etsﬁ@rie}n«%ﬁ%e ? 2- ﬁsp%ﬁhwpw fosgperated for each
Hﬁx‘{ts”ﬂPngna{J ﬂ»\e&ﬂb\f‘,i :%122 '?x"d?ﬁ@n%{ BIRHsB 8amp to the extended base sequence, €.4.,

) Jtyg;q?qrt%lm{w }Wp@‘péﬁﬁﬂ Anpiet transmission of length N+C may be
%&%i&%ié@?@%@&%& g Wﬂnﬁ & WLV GY ChER O, the pitot

sequptie £01- tHs} entepha d?blnb p‘éwbanﬁm n:eyt,:ht: prefix insertion is achieved by

{o\l]ﬁp%ﬂ% t}e'\'!'a&e({ Qéfrjn;ﬂ %?ﬂ{e pﬂ&*&%&d&%&' 8'3%51)3;1(1%1{_'; h@gé) k s%ur}f)ies to the

Nai- of ﬁtehpﬁlietl\be{]ﬁex{d& (ﬁhe r}ylc&; utdnemydsionlday rdeol bé’ -geinketddl in other
X\ %15‘?: ‘;}'ﬁﬁe@m& o r%yqt Qg,qx em,é( e? ti‘ge 193{ denca mmy be provided directly

B (hphﬁmxyhandnhemw )wtﬁat@ﬂa@l qelic grafixl- yl et hyl ) - 1
l;l: I( 29%?%3%1% ﬁqhzﬂr% oy WP?@?}%‘% 615% ?'E’EP%{J PF%%{}’I’)fl.‘fi T transmit aniennas,
Whidideke befided &ar(meéﬂxjab@tﬂef Qﬂ"kydﬁ)lre]including the ones shown in FIGS. 3A

H- | ndol - am ne; ~ ~

%ml( ﬁ%e ﬁ)}f‘?é‘#”a’ﬁﬁ 15’3‘*7 S(vg“‘ptftﬁe\? ih it pijot_ &‘S)?lgth]ﬁ, {5 4.4 a Chu sequence} is

HhGfdob&ierQtd. pbw RO i @btk Fore @ﬁﬁhmm} @@M) Qf then performed on
odrug, t her At various places in t ent

oot roimar 7955 ST E4,6n EBUGH SCBRBIRSOBEN Fghe sequence with L

NGB s@dinBoldi SELOSREN | 1 BHAURSIeRfa, | fhel BNEASKforhied Symbols are
specifically intended that the invention include each

BraPed & he hdswicaiisrs stbaibionHet gRtegpat HE! Mbnergrppymbols are
ﬁluzébmg E@W:&Q@mf}@@gg&mgx@ K¥a0)Ax e Ese{h@h ‘dforBed on the N
Is specifically intended to individuall
uagﬁ‘p@g@ patinls and eyl wﬂ"@;}lsatq@{pmnmnmequm'n@5);%@1 Refuence with N
h, C
FRERER 2 Syous blof mnd o incRRY REUAL Blof REheli ] rthin the pile
tresurisged fprihe henvoit raternaf The paiPdt eﬂ‘ein!bo thee rtnassmﬁ antennas may
o] ination in a single
ané‘?;g %118‘%‘&\4(\%%@1& 5}3 ‘%@varl ous features of the _
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in the alkyl group. As used herein, the term
“carbonyl ", enployed alone or in conbination with
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di val ent one-carbon noiety further bonded to an oxygen
atomw th a double bond. As used herein, the term
"sul finyl", enployed alone or in conbination with
other terns, refers to a -S(O- group, which is a
di val ent one-sul fur noiety further bonded to an oxygen
aton1mnth a double bond. As usbﬁ herein, the term

"sul fonyl", enpl.oyed alone  or ination with
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can be quaternized. Exanple
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Optical isoners can be obtained in pure form by
standard procedures known to those skilled in the art,
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salt formation, kinetic resolution, and asymretric
synthesis. See, for exanple, Jacques, et al.,
Enanti oners, Racemates and Resolutions (Wl ey
Interscience, New York, 1981); Wlen, S.H, et al.,
Tetrahedron 33:2725 (1977); Eliel, E L.
St ereochemni stry of Carbon Compbunds (McGrawHill, NY,
Wlen, S.H Tables of Resolvi n% Agent s and _
|be ysgd fori(f) infequation (6).
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either in routine manipulation or in vivo, to the

parent conpounds. Exanpl es of prodrugs include

conmpounds of the invention as described herein that

contain one or nore nol ecul ar noi eties appended to a
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epi | epsy; behavi oral disorders such as depression,
obsessi ve conpul sive disorder,suicidality, anxiety

wale®angioss bi pol ar di sorder, and pani c di sor dePCT/@810071050776
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di sorders such as anorexia nervosa, bulima nervosa,

ni ght eating syndrome, and conpul sive overeating;

sl eep disorders such as insomia, sleep apnea,

nar col epsy, seasonal affective disorder, restless |eg
syndrone, shift work sl eep disorder, and del ayed sl eep
phase syndrone; drug wi t hdr awal$, acute toxicity

assocjated with certain psychotom netic agents such as
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external stimuli or concepts, or that intereferes with
the ability of a patient to interact socially. As used

wheoogiognosg he term "nmenory di sorder” refers to BCT/US2007/060776
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di sorder, injury or disease that interferes with the

short- or long-termnenory of a patient. In sone
enbodi nents, the |earning disorder, cognitive

di sorder, or nenory disorder is Al zheiner's di sease or
attention deficit disorder. As used herein, the term
"attention deficit disorder" rkfers to ADD or ADHD. As
used herein, the term"ADD' refers to,attentio
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of the nethod, the conpound has Formula |I-D. The
met hod can i nclude all of the enbodinents for the
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her ei nbef ore descri bed, including various conbi nati ons

and subconbi nations of the enbodi ments. As used

herein, the term"sleep disorder"” refers to a

di sorder, injury, or disease that interferes with the

normal sleep of a patient. In_sone enbodi nents, the
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has FARmsReral.-the repeniget Hatior a1 HOFQgerogoRily fhgtween pilot and

%@Q@M@‘?‘tﬁdf POM, & COIPPRASHE firahdh Mkl &8sk thayPsenkt Blot in some

I-C,_and |- D her éi nbef ore described, including vari ous

SEHbOivY 'iie radannd dacamsheTatmedatesls: hEoeRBdE the Magsmitter station

?&xuﬁzgg 6F Bh '%e:sm@ REbdaBhidR: aﬁ@%x‘ﬂﬂdﬂk 0 AR sub&EBES. THheBransmitter
sor or syndrone iIn the patient eats in a

wiajiopeay athsevs pghasogelsy eevephipsintiat tepsmispivas HeanthenT transmit

gﬁteglﬁég ugilxﬁr%ﬁt of li’l’xes nﬂ{]mtl@{m@og lyedl %fglséhi:%ﬁt Ay e?i:ua {ransmitter
sone enbodrnents, i sor I'S anor exi

netmas*aav brudl pilca frner Jotansomit glktﬁiﬂéﬁtti"n@ & yinel ot piezsrn“ scheme and

?}%Sps%% é'd%& r%’;% géali aﬂ%hl}’?%és?m?e oglg'tngqﬁﬁbisem %gm%g&gswkeneml the

Iﬁml muittqaimrg)sul}smn g thiesstieei asgr tdo“ffa"qnaﬁ'wm rthe bﬁrwné eatdtiplexing

" L i&-‘:

el gof a therapeutically effective anount of a
8 yund of For mul a I, or pharmaceutically acceptable
salt dficpr ednm}ut I’aerpe@fc,ss |90(s doe entiodi pdot andf déthewith different

SRR B GPR0 RuDaRF THE hSnE p of i

lanBonddaseRRcankiodaent & foft shfiepimintiodhehbéblotipobinda plurality of

s Formu . .In.so nbodi ments of the nethad, .
SR BB eGP O DTG B RbE GRET el ijed on a second
&MIh93‘8&1@50@18@@&1:&&@&&2&85}; tilven ﬂﬁaﬁﬁfw Iﬁxﬁiﬂuﬁﬁ,\dﬁgrmtx&ﬁ {block 914).

-D her.ei nbef ore descr.i

el rﬁweﬁe Sl Fan SBREPRETIS e SRR Bis0 A NeT tiheangh the luratiy

oF aRNERE RS mAHSHdieati N e 5@ HiREntd@vNwidCUDR1 dﬁa& 916). The
toxigity" refers to adverse_ physical, neurol ogic

RETREEY BF plel ErsettH SISl bF 876108 § Tetst B su 03‘“‘3*5 and the

%Qh&ﬂ&“ LihsafissBordi RG] Be 099 8n AfseorRIbERIbcarriers with FDM,
subst ance, or inmmedi ately foIIovmn hort or

cont i nUBu§TE apBliglesing pchipia pvebed¥daVe ied testesprd multiplesing
Q@Pfiézﬁ’g oMy bbNRG- i@*ﬁ heas et ¥r iousvhouhscpinespY esee The first

ects i'nclude Tong-te€rm and short-termeffects on
tringd tipher ngn sclferrid ebe §56 €M M 1 BED¥Pugnd Abat sscapdi gnultiplexing
%}ﬁ%?ﬂnavcﬁgd&%lil FpLEPMLCHRRUE Hfle AL AURIFILUAS scheme may be
E‘M@‘ﬁhyﬂe e hmoym&amhe@demezb(mﬂh}: @ DMy SHE-giavt, TD-CDM,

di.ethyl i

%ﬁ%‘gfén{ I%eﬁ{% gn?d gér'cg\?%i ndlﬁgﬁ&@hs% ;8? {ﬁ%g 1?«0 geh&hu combinations
&ﬁnmlupk:sn@saherdusor der conprising admnisteri ng to a
patient in need thereof a therapeutically effective
anount of a conpound of Formula 1, or pharmaceutically
acceptable salt or prodrug thereof. In sone
enbodi nents of the nethod, the conpound has Fornul a
I-A In sone enbodl rrents of t he net hod, the conpound

T — Y T L _[ a1



conmpound has Fornula I-A. In some enbodi nents of the

nmet hod, the conpoundhas Formula |I-B. In sone
wenioas4vet s of the nethod, the conmpound has FRCTUBZR07/060776

-G In sonme enbodi ments of the nmethod, the conpound

has Fornula |I-D. The nethod can include all of the

enbodi nents for the conpounds of Formulas I, I-A |-B,

I-C, and |-D hereinbefore described, including various

conbi nati ons and subconbi nati ons of the enbodi nents.

As used herein, the term' genit%urinary di sorder”

refers_to_,a disqorder, disease, i.njury associate

{0078} it h drterf%% Hpi@wtsgpetg; éléms e 8@5‘\‘?615 dQ rgguce piiot %\ rerhead while

Q@E&H&%&goﬂﬁ ummet Qh8biSe tmaz%q)cttoaﬁhaéy @r MO @ransnrission. The
nmet hods of the invention include the enltourl nary

drawddaplin pdegdehsmapsy Bespiscigdre Boiggweooth BeaaRce for data
i

V%ﬂ's‘fﬂlss%it a%c?ﬂz' kﬂgﬂﬁr}nggﬁ%aﬁ s‘i(ggd"gﬁﬂéi’e t§ﬁ1ﬁ:§1|h€&| a%ng%rﬁ %?%mélt terminals.

Haifforent byuitteteerremehmmu tos séleti qust yatal wag dree readily supported using

SFRAGL BN Rain IS AERLL AV hAY i SQEAE und it [it?tksftmn a5 desoribed

arinary incontinence Eor urge urinary I ncontinenc

$ehev.enbodi nents, the present |nvent|on prOV|des a

nmet hod of treating a pain disorder or nerve disorder

conpr i gi @qaaﬂ tB3LRLLRY to a patient in need thereof
a therapeutrtgiky“g§%€Cglve anmount of a conpound of
{6079] For mul. ﬁte !’eug ( efpﬁgtrn{m&gﬁté&%ﬁzle &%to@‘it%?t% he rﬁe th%gu Oansmitter station

pr odr ug t'Rer eof
tahé mompedoon kksokd rastimatiéa Ao wtmosao meweeh doised pnshe freceived pilof

SGAFRORE: <GPS e MR AT os YethpBen i kel g for diferen
IpﬁGt ﬂtﬁit@wh@t@ nbbethaent Seafalt besmgithohnnth estoapenndchniques are
éﬁ% hgy{a |-D. The nethod can include all of the
ftefor the compounds of Fornulas I, I-A 1[-B,
joosoy | - C, amt kD Hrenei phed orte aasbler badion nﬁ;ktudbmgwa{i Rusived pilot
conbi pati ons and. subconbi nati ons ,of the enbg |neq S. e
ASIHEBFNE PEF A0 fn EERBRnEEY dndi B8Y Jeove dig FrCiopphix in each

Gb&DFefiior HaSeRESIonab dbBidMNYHkBAonRlid e6hslel NTHERLERES station may
égiétemof a atlent i ncl uding the brain, spinal cord,

Hapsiean the ‘h%‘ét?“i‘@?”ét‘ Famples 108 eack segehve “i“%‘t‘ﬁ*e?’“h an N-point

et ekS oﬁﬁi:ﬁ‘ﬁ%ﬁﬁﬁé@ EymBbIS 8@SHe MOCubdAirY ob&for GRUBESM pilot. The
pain in parts of Patlent s body that include, but

a?f*eevmstmhﬁt%awqtc foreimpsimes wmét%@l%? Bones. In
sonme enbodi nents, the pain disorder or nerve disorder

is chronic f3 e syndrone fibronyal gi a, pain o
neur op&tHy = in[t'&doé’ “épt e Ubhi n, chighke Hai-m Eq (1)
syndrone, or“ti abetic neuropathy. |In sone enbodlnents,
the present invention provides a nethod of treating a
WASDEDE0E) Ry:Pinmmitded SRl feanpahshin gnedng Nbs heichirr &0
a patient in need thereof atherapeutically effective
anount Hof(Aka is engeoupicx oharfiel gaih fram tonsphanee uttd cedelye antenna /
acceptabl e salt or prodrug thereof. In sone
enbodlnentsOQﬁ“hqﬂ¥QN§thod t he compound has Fornul a
- A ;

9@&?%@%5‘\%& Pd ﬁf} ! 1% Eei V& tu't‘t@tg?a }t ﬁgﬁgﬁmt" Eldand

has For fal- one e I rent's met hod,”
t he CORDOY 3@@&%%@?&@&%@&&{9&#&&%@“' ment s Of

t he met ho t he conpound has Fornula |I-D. The net hod
cgm g R pdguadel -mmtiztt 911&1&@%&&%1& d:t@t bk RO LQAPOL Peforming an N-
ormulas |, |- I-B, 1-C, and D herei nbefore
dﬁmrﬂm dn tinmmadimgm pﬂm@a@ame‘m (ra}t foonsianit antenna 7,
subconbi nati ons of the enbodi nents. As used herein,
the term "vasonotor synptom di sorder” refers to
synpt ons and/ or pat hol ogy associated with the nerves
or nuscles that cause the bl ood vessels to constrict
or dilate. In sone enbodi nents, the vasonotor synptom
di sorder is hot flushes or night sweats. The disorders
specified in the enbodi nents herein can fall into one
or nore of the deflned dlsorders and are not

T L Y, 1 ___:I:__L. —



pharmaceutically acceptable salt or prodrug thereof,
and a pharnmaceutically acceptable carrier. In sone

wenioas4vet s, the pharnaceutical conposition cRPOPUSREF060776

{0081

{0082}

{60831

{0084}

a conpound of Formula I-B, or a pharmaceutically
acceptable salt or prodrug thereof, and a

phar maceutically acceptable carrier. In sone

enbodi ments, the pharnmaceutical conposition conprises
a conpound of Formul a I-C, or a pharmaceutically
acceptabl e salt or prodrug thef@of, and a

phar tical acceptable carrier. SQ
enbodi? ’(P:ﬁéﬁf‘%"“ ﬂ%l‘*ﬁﬁa? EBetirirey ‘@oﬂﬁ&-ﬂ tfhéh) @%‘ﬁ’pfﬁc%\‘} antenna f is

Fe B P s B e gt Pl GRQ) dvoisined by the channel gains
B@(W%%H%&;%: LVF @%SR& %R :S n% aﬁi{d R i J&Q’“ (Lﬁn]na ¢ Thggeceived symbol

maceut 1 ¢
eptypdli s c NGS, Of o FAkLTH
{é’g@?' éﬂgﬁﬁbﬁﬁé ?&Qﬁg& ?Eg?eg W dg@& ; If: xF QLT ! nc? D C}m e&h tralﬁmﬁt antenna #

dorbligald onsTaRe: suheoBbinat] Q&ﬂﬁaﬁ{erﬁ hQ—i@foQOgiéTFr%s%xjcth symbols
sone enbodlnents the present invention provides a

o HOTINE tERSTHANTINNa i EFoRn-Bio §ormin & cwbraitsassigned to antenna 7.
acce bl e eof . In sonme enbo t he
ot hodB g $88eh HOShERiel aalh EA Fo Bt SFER SR Sares technique,
ma@annn@n utilize a conpound of the invention, or
pharmaceutical |y acceptable salt thereof. Solid
carriers suitable,for, us§ in the conpositions of the
i nvent okl nalpde s J nmore substa iC y S £
al so actqas flzvoP(thagEnts Iubrlcgﬁfgump h o Eq (1)
solubilizers, suspending agents, fillers, glidants,
onpreSS|on aldes bi nders, tabl et - d|S|ntegrat|ng
Fefistie & .ok éfnwpwr gharmgl ED aptimpie, batyyepoieewsit atdeana 7 and receive
carrier, na fingly divided solid which is in
ABTFORE arier ﬁi“i‘ﬁ‘ﬁémf Fré - ariiFlét aacetipaty plgréglen + Das Since each

g‘%ﬁ%}%ﬁ%&%&mﬁéggﬁﬁ%ﬁ djife, kér\{t?qe of F.‘ed %giltnefsr e@%ﬁ%?oné& 1) derives the
phadsehgeint ¢giabdtys &&_C&ﬁh_&bz{rsnﬁtﬂhﬁkﬁd Pbgdf%d@ﬁfee@ﬁewed syibols
l.n t blet the active ingredient m e,mxed with a

S TR HATTIE RISEE 8 ERPpI R B SN oy RIbelsdeom gmtenna /.
sui t aklh Qﬂbﬁﬂﬁ@&hgﬁn&;eaﬂﬁhnﬁ&”@eﬁﬁi g€t b6l PRFRECoRAMmimum mean-

si ze desi omders nd tabl ets nmay contain up
S%WB@@dﬁy&ﬁg?ﬁﬁﬁe e 2K ﬁ“&é i ngredi ent. Solid

carriers suitable for use in the conposition of the

i nvention include g kcvunyghv§phag magnesi um

st ear df gk tBtrd} = gg%ﬁg ---------- act ? -------- dg t.rin, fet &rch,..L-1, Eq(12)
gelatin, cellulo PR TGt ul sodi um

car boxymet hyl cel | ul ose, ponV|nyIpyrroIidine | ow

RRlekd %Q(Wesf? a8dné Qﬂn@%&zh@iﬂﬁﬁ SRS D (1A RY, 5 g for sg})camer &-T+i.

pharnaceutlca l'y acceptabl e |qU|d carrier

%{' Y €Ra gé(ﬁﬁl’l&.‘p l HA& (Iko S, 7) SU.S‘{D gﬁ@%}gﬁ&zn{} ﬂyété} 8’{]& l.ldtl ) may be
syrups and elixirs may bée enployed i n the conposi

ofplided viflventiige. Thhe. active ingredient nmay be

di ssol ved or suspended in a pharnaceutically

acceptadimntl gui dsiéaateieey bedérbast hmm‘s bn eghatomgdn k Gr {12} or some

3Pl o, BB RS 3B B rceie

ogrba N oT h&r sgslic aﬁalaanq:ir@umm&ues ahayaddl dutmassd smkm T iransmit
%% sol ubi R38LS, gﬂffers, reservatives

NeR s SFr v ARy i e S Bl cpth dnBhigeras anionta pair, with
eiitciee rchgling ndienna Qlady bREnAGERE S, suble8eRed. t Hach ser of {,harmei gain
regul ators, stabilizers, osnp-regulators, or the like

Sui t abl e exanpl es of Iqu|d carriers for oral and

parenteral adm nistration include water (particularly
containing additives as above, e.g., cellul ose

derivatives, preferably sodi um carboxynethyl cellul ose

sol ution), alcohols (including nonohydric al cohols and

pol yhydric al cohols, e.g., glycols) or thelr




standard textbooks in the field. It will be
appreci ated that where typical or preferred process

wa@eoudiog498s (i.e., reaction tenperatures, ti neBCT/IBL087/060776

{0085}

[0086]

{8087}

{0085}

rati os of reactants, solvents, pressures, etc.) are
gi ven, other process conditions can al so be used

unl ess otherwi se stated. Optimumreaction conditions
may vary with the particular reactants or sol vent
used, but such conditions can be determ ned by one
skilled in the art by routine %btinization procedures
Those skilled in_the art of organjc synthesis

FRUBHIT 2Lt s At B APIRBEF BEo o *@J%%t’ﬂem(’&dm“ channel
$ibaf ?m&, B SRR e BmARYW L LAk @Qidiﬁfw&ﬁ he purpose of

optimzing the formation of the conpounds of the

i nventjon. The processes described herein can be

noni t ot.ed) adB&AdiMg (¥ any suitable method known in Eq (13)
the art. For exanple, product formation can be

moni tqred by spectroscopic neans, such as nucl ear

et 47T 65 arriavesl Spastseostmpye Catingate bikvern F3GNVRpenna. i and
i nfrared spectroscopy, spectrophotonetr (e.q.

U\F‘*\‘/‘i SSPPEEY /- ot} *“?‘rﬁ}é‘g‘%’péﬁ?‘f mspyn:,cdrmwtc may also be obtained from
@m @i@h@ggaaf&u&wg @A -RBELOr TRASE, tdtaw NIMSE, or some other
chr omat ogr aphy (HP O or thin l'ayer chromat ography.
BrEplma e ok Segbounds can i nvol ve the protection

and  depfih:8 G bf Yost Sk Qi CREATLS %lungﬂtﬁiﬂbo %hre;r ifaing elgp selection,
for protecti'on and deprotection, and Sel ectionof

&ispr By be é’bﬁp@tﬂe@:tﬁﬂn@*@gi o@i’@“@bﬁﬂibevfr @é‘éﬁ |hannel impulse response
el aam ned Y- ONg Bl Al &rﬁnga ofl b rg£§1e8rh%@tﬁé [onBhing 1.
protecting groups’can be foun

Chaa®b tapet ar@l zeroddr olie Gieve (Ghaiypse Isﬂe@é@ amai on the expected delay

s%‘?é‘& 6’2?‘%& %deﬁ%‘*’r ‘g?aﬁ‘“& Ie%f‘é‘fesﬁé@hﬁ" c‘at“é"e]e’ﬁ’i’? P“’él"&“"‘%‘ﬁ%‘d" below 2

HiR@sHdid ise Qéxjobb Ul atess an deshbidedyhisy ai fivepRal b@ or a paricular
carri ed oyt U|table th‘%ﬁts mhlch can be, read

PETCEREEY oﬁg;hl Spey; 91 al ane] igpso F oy gRrelection. l!?»){)t,s{ channel

Y RtRE S SnUid Bdll 8LHSPLVBRESIaf AR R8RSt AW drald May be a fixed value
nonrew{;tlve with the startlgcg materl als (reactant’s),

gpabgvatiedetsminidinsed en $NRBE- t enper at ures at

whi ch g E@ﬁﬁﬁeﬁ@% Sthal BosifhbdeBdnfUlhe IL-Bp: channel mpulse response
t enper at ures wh can_ range fromthe solvent's
ﬁﬁ‘éé%ﬁeﬁg* ERGbplERpUFeecpiy eranEenaa Ippirna bp ppfiderywith N L zeros. An

§ "—'ﬁ}uf %‘zayAt%&hvi?@ FE:?@I%&CP B GRE Afo-paidel e%agﬂéi {nfbulse response
on‘ solvent or a ure of nore than one so
BRBEEitA G i Nrémpwitqaewwmatm tsrN stlgarriengiod Abst sansmit-receive

f L& 0

%ﬁ{eﬁﬁ@ ggx The %Iégzﬂ{eg ﬁng’ e%ﬁ?\raf‘%%é\r g% g%]etgﬁ;og S’gir‘]\{?lﬁoéﬁtectzm of recetved
%ime@im&armtmmmmybt he met hods descrl bed by

I\/B kos %toﬁ g&% %/Bj-lﬁg{gng Bg{g@ ﬁ%eg%s\!glé %& L &%H&#% ki 3 hl\%geg% 4 Sntenna may be

@@pmmﬁeiss (Olemans, E.O M; Schr euder A. H; Conti,

P.G M; Verboom W, Rei nhoudt D. N. Tetrahedron 1987,

43, 3817 3828), both of which are incor por at ed herein

by refier(kh:e FRAY ), Kepntir ety es. A terbatd, veNs~ 1t he Eq (14)
conpounds of- he present invention can be prepared by

i ntroduci ng a 3-pheny!sul fide group onto an indole

RO R 15 (DA RERINER iR HobPRLL D @by s Sh rsdtter

ryawan

D. S. @M%&egé%%@ﬁm"@heﬁﬂd Qs gﬁ%ggstm%ged il 30%291‘3 least-squares
i ncor por ate rein by reférence inits entiret
ff%ﬂhmsmeokmkfyﬂf@w»datu on to a 3-aryl sul fonyl i ndol e as

described in Garcia, J.; G eenhouse, R; Michowski, F.

J. M; Ruiz, J . A, Tetrahedron Letters 1985, 26,

1827- 1830, |ncorporated herein by reference in its

entirety. These two approaches are the basis for parts

of Schemes 1 and 2. Conpounds of Forrmula I (wherein A

|s C2.5 aI kyl ene) may be rrade as outI | ned in Scherre 1.

. o T




HNRSR6. Step 8 is typically carried out by reacting
conpounds of Fornmula X with an excess of the amne in

w@roodppt98pri at e sol vent such as THF. Opti onal | RCT/U82007/060776

[0089]

{0090

[0091]

{0092}

step 9, theconpound fromstep 8 nay be directly

al kyl ated, using an al kylating agent of fornula R4-LG
to give a conpound of Formula |, where R4 H Step 9
is typically performed using a base, such as NaCH or
KOH, in an appropriate solvent. Step 9 may al so

i ncl ude a phase transfer catal%&t such as
tetrabutylannonlun1ch|or|de Typically, LGis a

o AT s SR Slon T doal ST B9

al cohol (p-toluenesul fonyl oxy |eaving group). Schene

1Conpounds of For mJI al may al so be prepared by the

procedures outl :})%Sc (é In step 1, compounds

of Forpula X1 »%" y protectlng the nitrogen .

e euddis=6tFo! ; 4 a suitable protecting Eq (16)

group, such as net hy or ethyl carbamate. In step 2, a

conpound, of Fornula Xl | is treated with an alkylating

agent , f\ﬁé)ib((‘qu R 8 regessagnadsoup such as d, Br,

I, or OTs) to forma_ conpound of Formula XIII. Step 2

i s typﬁf&;a,i{w iy Biednerietencn obbrvest by Srcehaohelagnin estimates H, (k) for
r| ate ba , h as potassi um h dr oxi de, sodi um

%)?B Kt ?121% s ,dr e, e pthey T'~1 transmit antennas.

@I&p [iQpézﬂ}aiﬂemﬁosle\{@éike sHEGEH 1@%q%na@§i thEntedBeStERoM each transmit
onpounds “of Formula XIV are fornmed by subjecting

38%?58%’?1’6@ UERSREARAER kMay begrprassad aus nucl eophi li ¢
di spl acenent through treatnment with a conpound of
For rrul;:—i(kblgl n(? soknent (e.g., THF or DVMBO at

FARE

anbi ent™ TM?;{E? ar® of beiffqv\ik}The m Xeruwe: 0,5 tiheh »2=i.  Eq Q7N
treated two or nore equival ents of a strong base,
typically KO Bu or powdered KOH, which will afford
<mmmwM&ﬁhﬁwm%ﬁ:h%m@mmgﬂ%%%ﬁwﬁﬂa'” ar e
commerci al'ly avail abl'e or readi e by one skilled

in the art u5| ng nethods as descrl bed by M Makosza

and J ol | GHERRY 1984, 49, 1488- 1494, i}
mcord@*r&gte hé QT} Hgféf‘“erence w{ft ¢ entirety, or Eq (18)

ot her nethods. The preferred conditions for effecting
step 3 are THF as solvent, KO Bu as base, and
t en‘peﬁ:"@nani% & mb(rw) ﬁﬁh@@ thiagl the20tc@iCrenk 8 igtreRardkmit antenng m to

f f db
G £ 2o e et MM, e s
f‘sgé’?% )gﬂ Zn}( 9 agl r ’"1‘?'3( %ﬁ&g‘g %5 CE’?? g‘i ge{e(g? equ«sﬁl to the difference in

ven nd -an
gﬁ_ M aligg By %%ﬁlt k@S Ifi‘;i anfl & eq n%du\{c? ¥us b8 Greater than the
condi tions for step 4 may enploy catal
pyRRcEYedhty ameart of ﬁhZI‘ﬁgJ@}StiﬂﬁéﬂR@aﬁ%yT\ﬁwmkreﬂmﬁf of equation (135) may
eg%@@@gﬁg&ﬂa&lflded carbon. The preferred conditions
or step 4 are catal ytic hydrogenation, or use of
SnCl2 jn ethyl acetate at a reflux tenperature of 950C
dependi j{g) e, SEps b nErsulfgirate. In step 5, conpounds Eq(19)
of formula XV are converted to the resultant indoles '
of Formula XVI, as preV|oust descri bed in Schenme 1,

e nt protected am ne group .,
1@&he con% ’”d? F];} is deprotected to Eq (20)
provi de conpounds of For nul a I , Where R4 and R6 are
hydr ogﬁgaﬁf\we{ @? 9&19 t(e @j o r{g%it {h%na}a“\%?ld ziscﬁ S gilbi cstimsate
w |l vary w dely depending on t C of

Br 40 e beivgngraumil EBnnaSugh P@Li‘i@dﬁai@fna@@ﬁ&i@ﬂ@@ BieOdiLsugd channel
are well known to persons skilled in the art. For

exanpl e, conpounds of Fornula XVI (where the
protecting group is nmethylor ethyl carbamate) can be
deprotected with hydrazine in refluxing ethyl ene

gl ycol to give conmpounds of Formula I, where R4 and R6
are hydrogen. In step 7, conpounds of Forrmula I, where



Conpounds of Fornmula I, where A is an al kenyl ene
group, can be synthesized as shown in Schene 5. In

wat@p/o8498c onpounds of Formul a XXV havi ng a pePdBNB2007/060776

{0093}

10094}

{0095

1860946}

al kenyl ene group are formed by a Heck coupling
reaction by treating conpounds of Formula IV with an
appropriate vinyl conpound, such as nethyl acrylate,
in the presence of a catal yst and a weak base.
Typically, nethyl acrylate and a conpound of Fornul a
IV are reacted in DVMF in the pfesence of a catalytic
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(50 m.) at -65 OC under nitrogen is added 1.0M KO Bu
in THF (55 nL, 55 nmmol). The deep purple reaction is
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The azide (0.125 g, 0.383 Mol ) was reduced by

catal yti c hydrogenation in the presence of pall adi um
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200y ashisgnetbni@y] ORS shgnes:, hEPBOINT andn@xprEE @M  memory,

BESLR S iRl 45 5 BB SRR e modi

COGWU N Gl AN Areckntfig S@Eage hicdalmh ¥s taupiathnihg l{ﬁ&.efsmﬁ such that

L a&?)g]#sé%csgx t%lﬁll grgf\% nlrig ‘g‘s%m@oﬂ‘i‘fim {E}u %’a{x@%’ttgﬂﬁhﬁém Qe medinm.
i asditdriives iRt 4t@8ed Selinm %1&&&}@1;1@@&1' ©th®broessor. The processor
terminal) may u ili e multiple transm.t_antennas

ppd the ﬁ{fpggtpprg:dpﬁ%lﬁmwsﬁcpfréém% iC. ( M" SIC may reside in a user
transm ssion to a receiver station eqtil pped wi th

multiple (R) receive an n as The nultiple transmt and

recei ve antennas forma M MO channel that nay he used

to increase throughput anci/or inprove reliability.

For exanple the transmtter statlon nmay transmt uto

o, e o s a o s - ' e



plurality of transmt antennas based o the plurality

of pilot sequences [0009} According to yet another
wW@eEaos498@an apparatus i s described which recei REFUS2007/060776

plurality of pilot transm ssions via a plurality of

recei ve antennas, with each pilot transm ssion

conprising a plurality of pilot synbols sent in the

time domain on a different set of subcatriers. The

appar atus processes the plurallty of received pil ot

transni ssions to obtain channet® estlnates (G

anot h spect , par a

A t
GEERT bedd U EFerBELrvEe BOBrrh PR yhBRugAp pedum may reside as

QﬁﬁM§@h§&b@ﬂ&anaxﬁcpkﬁ&ﬁhkty Of recelve ant ennas,
pilot ttansm sskns ener at ed based o
;60110},:[} CDI‘WW‘%“‘@Z A@cgégléeh‘&’@ms h r e&"m‘"@e%@%é“ ioc'mlw certain
qeddagd 1ksd ﬁmnigstél%o§ m&&&u Go Ydhit Gre sIIEJa»@e APRA BkSpts described
processes the plurality of received pi
thespioninsier.omg hescopensientschan Rare arlichil lé‘s in pger sections throughout
?9( folrte N Bk ®oayi@h, anot her aspect, an apparatus is
scri bed whi ch generates a. plurality of pilot
j0011t]t r ansiitespreniug ofeseripiar af ithey dorlospansnprovideticionamble any person
?ﬁﬁl@ i@ Mok 1S &%&Q‘dk hlleoih@ﬂx&ﬂnﬁ}@ e{@nol}_ %Oﬁ@ﬁ%&{&?ﬂ the disclosure
er generates a plural data transmssion
frol breheeagity) r‘tapzppyt of L}mpfan@ﬁwﬂ narﬁi[teenzn,agucbggxegier@noamnupies defined
ﬁlgge%pﬂ aﬁﬂ:‘{} té;\&h%é 'tﬁ %ﬁieg Hglﬂrrgﬁ 5*13}*%113%2&@%%1 i{n%&gc%;% rtf;gf,}gi ?;’z? or scope of
aismtihewzampe&ihmameathdomass it degodédeo behlimhied to the examples
%igse&leg ﬁxegm !brug t"iaﬂ %0 ?g? Iacsf(P gl(r;:cg hettgsIa e%rgl.a,soia% %ggﬁ%g?ta}“ 1eifje principles
huﬂhhﬁdiﬁﬂ&ﬁbﬁﬁ&kﬁw@h&k&iIty of data transm ssi ons
gener ated based on a second nultipl exi ng schene that
is different fromthe first multiplexing scheme. The
jpo112ipl ur alWHA PRSI AIMEREST ssions and the plurality of
data transm ssions are for a M MO transmi ssi on sent
frommultiple transmt antennas to nultiple receive
antennas. The nultiple transmt antennas may be
| ocated at a single transmtter station or nultiple
transmtter stations. JO013J Various aspects and
features of the disclosure are described in further
detail below BRI EF DESCRI PTI ON OF THE PRAW KGS
i1.0014] FIG. | shows a wireless nultiple-access
comuni cation system {0015! FIG 2 shows a bl ock
di agram of a base station and a termnal. [003 j FIGS.
3A and 3B show two interl eaved frequency division
mul tiplexing (IFDM pil ot subcamer structures. (0017J
FIGS. 4 and 5 show two processes for generating an FDM
pilot. [001$! FIG 6 shows pilot transm ssions from4
transmt antennas for FD-CDM pilot. [001 ! FIGS. 7 and
8 show two processes for generating the FD- CDM pil ot.
[0020] HG 9 shows a process for sending pilot and
data with different nultiplexing schenes. DETAILED
DESCRI PTI ON [ 0021 j The techni ques descri bed herein
may e used for various wreless comunication systens
such as nul tipl e-access comruni cati on systens,
broadcast systens, wireless |ocal area networks
(WLANs). etc. The ternms "systens" and"networks" are
of ten used interchangeably. The nmultipl e-access
systens may be code division nmultiple access (CDWVR)
systens, tine division nultiple access (TD VI A)
systens, frequency division nultiple access (FDMA. )
systens, orthogonal FDVA ( OFDMA) systens,
single-carrier FD SI A (SC-FDVA) systens., spatia
division nmultiple access (SDVMA) systens, etc. The
techni ques may al so be used for systens that enpl oy
different nmultiple access schenes for the downlink and
upllnk e.g., CFD A for the domnllnk and SC-FDWA for

a1 — T I e L o s o



spatial processor 216. As used herein, a data synbol
is a synbol for data, a pilot synbol i s a synbol for
W@R0I0G1084988 zero synbol is a signal v e of zero, PERnusS2007/060776
synbol i s typically a conplex value. The data synbol s
may be . nodul ation synbols froma odul ati on schene nth
as FSK or QAM Pilot is data that is known a priori by
both t transmitter and receiver stations. Processor
216 mul tiplexes the pilot a d data synbols, perforns
transmtter spatial mapping (|$ appl i cabl e), and
provi des U out put synbol str %go U nodul at ors ( MOD)
218a t hrough 218u. Each mod it 18718 per f or ms
nodul ation (e.g., for OFDM5 SC-FDM etc.) on its
out put. synbol streamto generate output chips and
further protedRREAPE CHPiE8Bverts fromdigital to

anal 0gy ; ARRbR0BLERbSI0 Qéﬁﬁjrdté h%ﬁ:m%%f%’}%@ 'sed(ﬁaﬁ&e%)f& W& turality of
out put chips to generatée a downlink % downl i n
diageaitanrang it ragdliIPAiob seIUERER COMPBYRS a2RIpligy @f pilot wmboh» sent in
te, . 7 n dAar h , il
¢ e;n?é‘p?g}tnﬁ{/n:@i} &%M:%Hi i& @e r&‘rgn&g@? f? Zngo%%aﬁ% 8 B%n’ahh of pilot
tlm@whm%éwdeméhvélbtrﬁetv of gdwindeandnosigmdl s, and each

demmadt 2 8P BEED P JBE PR R SRRy or D527

processes (e.g., filters, anplifies, downconverts, a

Slu?It Lle“')zr'ez)er{‘ﬂe & "ﬁ{zy gg ngn?lxz:ﬁé%eﬁxbﬁ‘f 'ar(] ]%%g%lt g% %&ﬁm generates

gbe puradiy bhmi&aﬁpxh@ges basaﬁmlwrf‘htemum synbol s. Each

denodul at or 254 provi des received data synbols to a

M MO det ector 256 and provi desreceived pil ot synbols

to a channeThepameessonfl 2184 Chalurein m&&&ds&@ronﬁ&&mcbwr generates
t.he onse bas

e PTREED oY BREaT5h AP et FBEnE SRRt b o wansmitier-

agbdifmat:gact o MO detector 256. M MO detector 256

performs M MO detection on the received data synbol s

Wi th the channel estimtes and provides data synbol

estinef es. FdRepGOCeTEM LOGhiint Meratfbasess fi)?ocubsor gencrates
defo.teri eaves and decodes) the data s

é’éﬁ PHEREE AnBiiph SRAVERESJRAsE . At AZAE écmtaﬁ¥§flwktﬂdu zere auto-
280rcl a8 BFPRIu Gl ﬁﬁﬁbdidlkamain A@EE nal) J&fendtat a from

a data source 272 and | ot are processed by a TX data

and pil ot processor 274 further processed by a TX

spati al  progRS§farddSof éi'i‘i% TOEHEREEHe 3D AR &&%5@&%&3’@,%@&85 an

nmodul at ors 254a "t hrough 254v to generate V up

simdrd baghisetioace by JaR'MEHINE G Hase WOgRRnsh n%é’“%?ﬁf of times, and

t [
?%%thgg%}iﬂrﬁhﬁaﬁtpgﬁﬁg 3&‘%(2&;'85% %}Q&S hrtﬁ &%ﬁhﬁ&éﬁ eogsrlzgfi‘érem phase

ampamqmwé@d bysegedrggtat ors 2 18a t hrough 218u

detected by a M MO detector 232, and further processed

by an RX data processor 234 to recover the data sent

by terthi nal Ti2@mparetehahvielm gy vhesin ﬁwZMcasmm«wsmn@mmm &

h r

Liﬂﬁ é ?&tz%'\&]\sg &ﬂ%ﬁk? ggﬁgggﬁgﬁl ne 1y { {q %gf(gg&{ iy gﬁp?\}lsémmfmm%

dh¢ emafon%ibﬁmsemmtdebéuﬁn @Mm@@?ﬂ@ domain base sequence comprising

ocagg#pgﬁ{t{s%f S/ g o té’t |1?)°§ o ?L%Q gﬁ,gplfﬁg {jﬁr ?1%{] maflb%med symbols o a

r[mpéﬁrt ol aless. oﬁ/mmbtarﬁs:ﬁﬂé% dred pRBRAiSt Of erasiaini axadxmab one seif of
E odes1 or aise stati Oﬁ 110 and tgrm na h

r58 %é’éft’“ BY §ACRETERY FRA0S J0H SPHTAYS folit ﬁB‘é‘be”ﬁ'é %‘u gpeh transmit

maYeni 8 bisgd dnv dostid et aumbalsaay ddt of sitfch Htdrif@she H®mit antenna,

foll owi ng description assunes that K total subcarriers

avai l abl e for transm ssion and are assigned indices of

O through K-1. 0032 F 3A. shows an | FDM pi |l ot

subcarrier structure 300 that may be used for JFDM or

di stri buted OFDM data transm ssion. |n subcaner

structure 300.. the K total subcarriers are arranged

tto T disj 0| nt or 0| X- ovedapp|t| g sets such that each

. T




antennas. Inter-transmtter pilot interference from
other transmtter stations may be suppressed by using
waledo7es8t pil ot scranbling sequences for diffRPCEOB2007/060776
transmtter stations. JO03SJ For TD-CDM pilot, T
di fferent orthogonal sequences may be assigned to the
T transmt antennas and used to achi eve orthogonality
in the tine domain. The transmtter station nay
generate a time-domain pil ot sequence for each
transm t antenna by mul ti plyi ng a time-domai n base
sequence W ge ortho onal sequence for that
antenna. Th nt’ff*r %Fﬁ‘t‘?‘% Bg&tation may then generate a

piiot gdsa@ft&ag&spnmltw rofe@edt dokainit tfmattt;ﬁmﬁub@seﬁmmu atennas,
its time-domain pil ot sequence. The | ot .transni ssi on

fHRsPESE ﬁeQ“P’a‘F?s?ﬁ*t“*P*aﬁt‘aé ﬁr{&“‘f?ﬁ% ﬁBPﬁB‘b’sYé?%“ efR *Pp‘&t‘ﬁ domaty on &
|c{;\t~tg,re§1eg(§@,§§ﬂﬁg}ewtrg sdata streans but nmay observe
ipaih interference du to pilot transmssions from

ot her gangrinets abyralityast piine trasgmisiens dased o gy plurality of pilot
%‘2{% L€ the M MO channel response using time-domain

li’:j' pr oceSS| ng, which can exploit the orthogonality
anong the T pilot transm ssions due to e of the
or t hogonal “Ei‘?éq UeIhe&P ef"ifdngtn?dm&tgreﬁzb%e t%ﬁ?ﬂﬁﬁ%tthe plurality of pilot
ant ennas. e recelver station nay
vuetilbmwts@mtimteer ence fromthe observed data streans.
Intert el en { d. ~awae
by usi %%@%&&]{\ é{tée ﬁ{unﬁ %piig% 3 a(‘%ﬁseﬁga%gegg aiggt éiiﬁpfe&ggéc% a CAZAC
dicbiséara mm;jiutumsmm tzem~&tr&ﬂ atems sed 389 orFopscGEDNAratod: number (PN}
IFDM Ll ots. N subcapiers may be used for pil ot

tFARS M ssi on and may be arranged into T disjoint sets,
e.g , as shown in FIG 3A or SB W|th each set

|Nn %;d‘% e eq efu ?1}%619@ O{Er?ballﬁ‘i 2"& &hﬁreéta *e F,sneyatm ﬁfxq;p&nézts of piiot
3Bqudlcemyorhgriegual to N ', and L may be equal to L*.

In any case, the L Egarrlers | each set éﬁ

uni for&ﬁ“;‘r”“&?’gt"‘f’@b B BRYORIUENE DYSEPUCRIRgd Pase Sequpnce a plurality
alflnest el r ecei ver st atl on to sanpl e the frequency

spectrum acr OS}S al | N subcarriers,  which

i Mpr oVESNERAAR e QHH&Wén ‘éfep‘é*sit%“ﬁﬁt‘tcn?n p&e’ﬁ’ﬁ’é‘t‘ﬂ%ﬁc@m et different

Yrabdh@nipstih ARSFdnBALARNAZUERY, be assigned a different

one of the T subcarrier sets. {0040} For OFDM pil ot,

the transmtter station may send a pilot transm ssion

fromegch tAansMhnRRbSPR&ALN the frequency domain on

a set of L suhc&riers assigned to that antenna. For

each t#3prshPee BIRCBHAR IO faeiveragiurAtieY ef Peelararsmispignsiap a plurality

Lof% e &%5‘&%& SealcR ghoﬁﬁm&%&ﬁ Sotp kﬁlﬂﬁa A5HARRAS S0t symbols sent
zero s e renmalni

48 b‘fé?éﬁ dmem@ @rmdag?%m@ﬁ aﬁtevia*nzb@:tﬁmwmbm pisgessdhoplurhlely of recetved

RRY ﬁg.nghtsg&x?#&%bﬁﬁﬁghﬁm Qétﬁnatg] &nd Pilot

transm ssions fromt transmt antennas occupy

di f f erememeonbearpidciodhanticastene pogessrnogonal in

frequency. The receiver station may perform channel

and noi se estimation based on received pilot synbols

usi ng ¥ equBinc ypctomeas of putaitxes@j nherdhhehec hiateas] c@ngrocessor obtains

r:., Sf I%gg::;]t tlst%)ap%cgoef tﬁhnegta S lztlyt N fr[c%gxlcl Intgﬁ%t i g%%tgiéﬂ?lﬁs obtaing a

'lizimtctht oft pt&nsmp.s:&bemﬁ:a aHdwetier of amitnavmeﬂmw ik @B os she channel

hi gh peak-to-ayerage power ratig \PR) .. whi.ch means

PR e orE g F o SR bolinaring Bty o B St ThoviEe

of an OFDM waveform can be high in the tinme donain.

The pilot synbols used for each transmt antenna may

be generated or selected such that the PAPR is as | ow

as possible. Inter-transmtter interference may be

mtigated by proper pilot planning, frequency hopping,

etc. |004:i.| For IFDM pilot, the transmtter station

may send a pilot transm ssion fromeach transmt

antenna |n the tinme dorral n on a set of L subcarrlers

o M e e o — o " e e



. L my also be selected based on the nunber of
subcarriers sed for pilot transm ssion by each

WO e@nesdoBs ant enna (e.g., L 256).p JO04 1 .In epCUEUSINT060776

(i) and (2), Xmay be used as a transmtter-specific
val ue or code to distinguish the pilots fromdifferent
transmtter stations, as described below A set of

val ues may be determi ned for Xbased on the sequence
length. L . For exanple, the set may include Xval ues
of . 3,. 45, and 6 for sequenb% Iength of L - 7 :

Di f f | q
Cr anai t or U SapRge cclgtn T3 VRN i i rER R ot gransmission

Readeu lond oredosstirfdbes ﬁﬂ& plhetityNa @108t deb@vatpkyikols for a plurality
Since two base sequences generated wth different

I
ﬁév*@“nf’hu‘m@?ﬂé’é%“ SERb| OB H?n"‘?“ﬁ“ie P FUPEHE O e énem‘ set of
?&%nﬁe\ﬁos%ﬁ:ycﬁi BESdaEE al &lr ﬁfs?&?dz Rt BediRnbe PlobQi® a set of scaled
sent by different transmtter s ations with different.
xvabulss #iinidesresy chimnel f estignaips HobrrachnBEMEH! | igiigh based on a
‘éé&@s;é%élsdr&escgw s9@gUgNCce has a . constant

omain envel ope; which results Jn | ow PAPR for

the pilot. The Chu sequence al so has &flat frequency
spect rigm h t
per f or%anc\e\meeg%ém 6@519’:52%@% %RQ%I sﬁftl édg%%é%ﬂofd 91110’: transmission
theagidedst spepraeassoy émyqul erahet oketeane! Jr;m@&,gpeamﬂw estirnates for a

?g%%?g?g ﬁﬂx%ﬁu}_)a@@enhai) ‘B?Ieé' Q?é%é ?E&&e%r Sitk?( &9 é)%hg%?m} and derives
chamil ghim astiviaersfon the giugality cofCrarkenit imihmmy rhpedds on The piurality of

ghen used as the base

n
§é§EEncegqj%%ﬁg%% %g“hﬁﬁanother desi gn, pseudo-random
nunber (PN) sequence / () haV|ng good

ow PARR pr Biseiegae) B PR i e e & RE g Soffitor pertoms

Hasshadiguencach henRN iseqlse ﬁe&:oﬁ’&y chngend vech m;anaymmi taps with
manner .kno ed.on.a pol

[ S
GERBEES Do i Pl g AT e BN B Brpp et tpigh ravsmit
SRAUBAERSIA d @REEPuldind X Rk ISEGHBRGESHUFBY cdlingle BRer thresholding.
used as the base sequence. jOOSbj The |FDM pilot for
the T transmt antennas may be generated in various

mannerig, | A ReL&ERRARisiddhe base sequence is
replicated T tines and concatenat ed to obtain an

ext endBRFiHaBE BloElien 08 pilgt trBpIENEDs Tig a)plualify of yecgiye antennas,
laac‘,’mﬁ‘i& tp&n(ﬁii *an) co'nﬁarﬁgégsa? HREHHE W %xlémtmﬂcﬁf; dek ay ﬁgwemﬁmam ona
") IS an extended base sequence of
Idétﬁ@"f’W SNI of *}‘@G?”ﬂ“ %‘é base sequence L(n) of length L
T8y b Baah! el ) :
(b) ¢ é&%lélg geq%gn@émggﬂ &?@%&F'ﬁgﬁt fﬁ%&t‘»ﬁ%wzlxs to) D&team channel
gttifeaigRquence. I n equatlon (3), the T copies of the
base sequence (n) are delayed and arranged such t hat
the start of the /-th sequence foll ows imediately
af ter itthe ehi wethbie! (Mmtlld, wdgremdw pribessitigded plpedity of received
to obtain the extended base
ggﬂgﬁéﬁaﬁé%iéﬁﬁﬁgggength N. [00521 pilot eq ce ma b e
gener atbédnigr reagied rangmild bavednpe abef @Ixtramy: of2xeteived pilot
, for 0, ... ,N- 1, Eq (4) whr P (n)
“@“gﬁg“ﬁﬁgot sequence for transmit antenna . Equati on
(4) apﬁ»ltmess:zza phimiar offffifas eummaebttor ] bb,irslalimﬂf aanimittahe:nms and
ext end seque ase
i 1 oR B TRPe GO arimties he o hecirra B s g e ploratit
iptoseguenee (n) contains L tinme-domain sanples and
occupi es L consecutive subcarriers. The replication of
the base sequence T tines results i the extended base
sequence (") occupying every T-th subcarriers in the
frequency domain, with zeros for the T - ] subcarriers
bet ween consecuti ve occupi ed subcarriers. The
multiplication with i - jon ff vey shifts the pilot
sequence for transn1t ant enna by / subcarrlers in the

— —— o r ' ——



appropriate tion e.g., as described above. A pilot

sequence or a pilot transm ssion may also b e
w@e@7osptit ed and stored in nmenory n this caseCT/URBE07/060776

pi |l ot sequence or pi ot transm ssion nmay he generated,

whenever needed, by sinply reading fromthe nenory.

Thus, the term "generate" nmay include any action (e .g

conputation, menmory retrieval, etc.) to obtain the

pi | ot sequence or pil ot transni ssion. fOOSS] For the

| FDM pilot, the T pilot transn??*sm ons fromthe T

trans t antenn lSJQI’] n fre uenc,

or t hogdnal Vi HeRe of ST Tanahies HdopApie HEPRGIAY pr received
Piibi tlrmwﬁm@r&ewsw f“@m@haaknwmmnmmb@ tinme

domai n i.s. used. Further the pilot e

ner

uni f odRIlying & tipBlibeat © Wed‘l‘}@Wéﬁ ’"P?P"é“@:ﬁ%%‘@a’@ééaeﬁc%"‘mm‘f of

wﬁ&ﬁ%l;en%%wenee foc@y BBt raMiintiiBYn@T Mpl i fy

channel and noi se estimation while providi ng good

per f odgEinEE. clrpuginiin gg.tpmtw &5 the mbuaihv P st pagenas based on

l‘%’r‘ﬁit&f’lﬁ@\%f a?n;l;dt&ﬁﬂxﬁ@r&p%ﬂ%@&@ﬁm@ the same set of N
carriers vvever the pilot transm ssion from each

antenna is nultiplied in the f qu c domain with a

di f f er;gnt e. The FD-CDM pilot . y be

gener a?ed vﬁ&‘{!ﬁg&g%gge sgllqiﬁg%ce havi ng good

char aet e&raptsmw ocs906le damentes ¢gbs i of Plchemegesioea plurality of

gr%h%;gﬁctex{ ?zheed ﬁ%_f%%ﬁgnﬁsdq%&?%dg uéngré QQ&? iemn..flg, 6}13{‘ SDM) of

e\zfeim M:qmycda demmb\ssemﬁamm@&ﬁimmfam mwh tto REfer®ya plurality of

BialEr PR eSS ke ke B e

tr ansfmmdnwpkﬁquemmmy obepugedons a

frequency-domai n base sequence B (k . In another d sig

the Chu sequence ¢ - (n) i used directly as the

frequamcy- dﬂﬁﬁ&;ipabﬂﬁﬁeﬁ Slgisengewheriy e Aned eﬁ}e d}@&tegibr generates

a P{;lh uence P %g‘ Iengtth\l used as th it ;

bt ARpPeaonaith thaEardlitiatRes ficy %?* a8 &ﬁ‘é‘?f&fé’é thppfurality of pitot

@é@ﬁmb@l&&%@&‘oﬁl%dm; bagen&equence. n general, the

frequency-donmai n base sequence B (k) of Iength N may

be equal to (a) the Chu sequence so that B (k) ( }

vvher el k (Pe 4 }?ﬁrz{t{szﬁlﬂﬁﬁ%ﬁfﬁd Ry ch@ GUERTa G Ank %‘éce&sm‘ generates

t he sequence so that B (k) PN (

?é‘?‘%‘b’l‘f@c%{‘ﬁéﬁ%féquence [0062] The ED- CDM pi | ot

for the T transmt antennas may be generated m vari ous

manners. | ong:schene, a frequency-domain pil ot

sequenge)y be* generated for each transmt antenna as

foll ows; where W{k) is orthogonal sequence for

transmt atenpa i, and P (lc quency- dongi . ..

pYIGR Ui SR eyttt Jguaiin of Thel G KRG kTPt the transmitter-
us, S nces may be used for fV.: (k)

\(ﬁé qba?ig ?%?ﬂ%?%gg{gnple t he orthogonal sequences

may be Wl sh sequences froma Hadamard matri X,

sequenges f. I (AN T

cous ﬁges n@?@gﬁpﬁ?ﬁﬁb b Ehm? 35 @hteﬁetu? e Q%th 9%3 %Qﬁ%bsor Qenerates

Iermig ef thd @h&r’{hmn«n& pilat Sque;d:leylhemd of al\ldzﬁermecyﬁthsmgn‘: of the Chu
orthogonal sequences are ne as follows: <) '

R e N-i and / -0, .,.,T-1 . Eq (7) j0064{ T

or t hogonal sequences nay be generated based on

equatign (7 orthogonal A
Saquerdes. HLAIRaGET O e ls FUhe g aroopsigngenerates a

&ﬁqaeﬁ@p&amamw sekpueiediRdsdd ofhBe Uhe sefudresaulti pl1e<: the frequem,y
or t hogonal cluences d?es not . increase the tine-do
ﬁgpﬁxqﬁﬁzsctﬁﬁ:gu? }cgq\,hséihe el ¢ cpﬂp}gﬁn%lﬁc@ﬁm}%as o obtam a piu;a}m' of
desirable. }0065| The frequency-domain pil ot sequence

for each transmt antenna nmay then be generated as

follows: -B ;(k) , for k ~0, . , N- i . Eq (S

JO066J Equation (8) essentially nodul ates the

frequency domal n base sequence W|th the orthogonal

11" a I



ti me-domain pilot sequence for that a t a (block 820).

{0071 { In another schene for generating the FD CDM
w@rdoonsf8s the T transmt antennas, which may PET/USEA7/060776

wi th any orthogonal sequences d for any subcarrier

structure, a tine-domai o base sequence of length N

(e.g.., a Chu sequence defined by a

transmitterspecific value) is initially generated attd

transformed with an Hpoint DET to ob m

af requency-donmai n as se ue ce For each transnit

antenna, the frequengc dorm sequ e.l s

PP e PO Sl EHOGRR e P o BEceespbased on the

?ﬂirﬁ&?%ﬁ&cﬁ@&ﬂét@s@c&hdneéser nedi at e sequence. An N poi nt

DFT 1s then performed on the internedi ate sequence to

obtain a time-donmain pilot sequence of length N A

cycli esprefine mueR6s %P@!%ﬂﬂei@ tthehdig the 'ﬁﬁnmﬂ"pxmﬂtﬁnsm;ssmns

sequence to obtain the pilot transm ssion for

frafy et davelink, ah e»immwmﬂbpem flgpe skdiops t%ﬁs%%bd different

Xoi8 3 generated in other manners. [00721

"rmotﬁ i %{%Dl\fﬁ?a} @&FDCDM pilots with the Chu

sequences di fferent values of X may be assigned to

di 1 engnt tfl?en b4l 0?%?&?1 hOfS HIRAGGAHE 1R i{\)’ of pilot transmissions

i nterference a assi st e récelver stations acquire

pid oing ohrgiinkh endivflieeionditiorean taviviaady ast atsigand  didsehe transmitter-
jfferent | values may be assigned to

%%w{w‘bbgm g base stations or BTSs, one X v | for each

base station or BTS. Each base station or BTS vy

gener ate U L %j#égpsﬂus(sl ons for its U antennas with

the assigned o VAl T8 as described above. A

term @g&hcxﬁﬁyg ree phirslity potl pil ott segnamies Sboaspiuradiny il ansingt antennas

B35 1 B0 S 4 0 g EBL. A £SO e

%fahﬁmb‘l’a;t’r%hitﬁu?&»}%?@ﬂﬁdvﬁmuh?t base station or BTS.
the u 1.Nn eren val ues. rra as
i oREREs i RAEEBnaL i) TePvaistateery DRl Biordiy of pilet

tsqRepESSi ons to the sane base station or BTS, one

Xval ue for each termnal. Each termi nal niay generate

V pilot transmssions for its V antennas with the

assi gngd | vl URth@ Bf clodd FeSAHdrBadhE Qenertifg the Plurality of pilot
station may receive pilot transm ssions fromnultiple
t\éﬁlrﬁ“ﬁ‘a‘}‘s’“é%ﬁeﬁehay be able to detect and distinguish

the pideQbealib8 BT ES L,&{asn&r QU SACRu R AL O ecltRSRM D ahde

Xval u¢” assi ghed to that termnal. |0073] Lt is

desi r snerafipg apiupity pf BEojfemmeases pasa @ fihef By pequence.
transmtter stations (e.g., different base stations on

the downlink or different termnals on the uplink) to, .

have &.| owlles swthashef slaimi Hh vherpgsibieeacraing ghe plurality of pilot
ngth L for the IFDM pilot or len th N

%@&%%%gﬁ%?%@ ilot .may be generated with different

X val ugserating agpbss Gbe pitalityorf BEteeaverche dasadi pop different cyclic

etermned for different tinme shift s

ﬁgggﬁﬂ%’g%ﬁ? va JfL%%SQV\A th small cross-correl ation between

their pilot sequences nay be sel ected for use, (0074}

D ffergnt b .used to s pport spati al

di vi si mﬂﬁ"f1 "B?férf? “ﬁgcx”gﬂmn“on the uplink, For |

mul t i phesdsefomgeabatihy atnsilmrctiim ] ;sﬂorrummemjﬁdrya pbudity of transmit

R A S RSO IEE 0 T B o o o

QRqidrRe A8Eh@Ne s hravahlige-spdBE pabévally, the multiple
termnals transnitting sinultaneously to the base

station may be assigned the sane | value but different
ort hogonal sequences or cyclic shifts. Each term na
may generate its pilot transm ssions based on the
common | value and its assigned orthogonal sequences
or cyclic shifts, 3 . Pilot am Data Miultifitextng
Schenmes [Q75J In general, the transmtter station nmay



0O, ..., N--i , Eq (1O where { ) a transmtted synbol
fromtransmt antenna on subcarrier . .(A) is conplex
wa@eb@nnedosgyai n fromtransnmt antenna to recei vePCT/US2007/060776

antenna.J on subcarrier k R (k) is a received synbol
fromreceive antenna/ on subcarrier k and N,.(A-) is
noi se for receive antenna j on subcarrier L Pk ) is a
frequency-domai n pil ot sequence that may be obtai ned
by perform ng an Npont DFT on the tine-domain pilot
sequence / ) for transmt ant eftha i .| GB81J As shovvn n

Nt enriBSSIET BHOR STt oS RETRECT NS S
gﬂgpg&ﬁﬁﬁ%( ) weighted by the channel g i (k) between

ie T transmt antennas and receive antenna ,/ . The
recei ved synbol /?,(A) is further degraded by noise N

. (k) 29 Fory EJ‘%} pafdeM Bf Lign 28 a»@ltbr&ﬁz@ﬁ@ mchnsaf& $BAGating fhe plurality
aSSI gned a different subset of the N subca p érs.
Fﬁ%‘@tb%}hé&ﬂtﬁfﬁén@mibf@‘ed synbols P (k) fromtransnit
ant en \
ant en pgfﬁ%g%{@%&%é\ﬁg& ke bg@%&ﬁwﬂﬂﬁg@ﬁ%ﬁﬁg@ g}%ﬁﬁ value, and
axe espeamtietedmsdache pbagity ofpiriesquenhnbeid ongbe Chu sequence.
follows: where H. ,(A-Ti- i) s a cha nel gain
esti mate between a s it antenna / a receive antenna
for subkar rTier apparatfs of olline B8, whaninat invatefofreperafing the plurality

ansm’t antenna i s assigned a

aél?fpfi)ﬂ %eqtue;%ceetg ngﬁ)ﬁs Wibcarriers, equation ( 11)
deriv asemheacgmminggamh of gta pratallsy diopiice aeduencemnisasitd on a different
an{tg ! %gd eél},“ (g %he recei ved synbols fromthe L
StBeart f&e Q8 GBS a na / by the transmitted
synbols fromantenna /. |00S3| In another ig . the
channel, gai ps are estimated based on ni um meansquare
error iﬁmvss?"tf‘&%?fa?%&“&mf% "Bows: wheret ( - T /) ist

e variaganeg: ofc pbecsnorl ﬁﬁ‘@&b&{f&ﬂ via § ph@dlits o BERIS Biterktnd, d plurality of
t he. hu sequence,

dﬁﬁ% AN SPERIONR & aglg{qdolﬁa‘%egl 19 i‘;ﬁg&px}ﬁg—dpgm%&gge Wiyipion muttiplexing
FO-CDW) bF 3 Ghd %ﬁ%c@“@&tﬂﬂw a 3L EmBEL-IsPBE 8¢ R@MieD «8d to process

deri ved based o uation (, | ( J2) or sone

dimetoratiyaf fesarvea 3@58&“%&38’?3 %eww ghatigt AStiAes: gpd

transng freAheBRHiéd ANHc LERRHRPNRIRR/ T R sets of

channel gam’estinates nmay be obtained or a.UT

I[tanmit antennas arid R receive antennas, one set for

each tfAnsife 5&?&%%3 of REEANA . Rilckein Whi gbcﬁa&ge@@(f pilot transmission

including L channel gain estifmates for L subcarriers.

Bhe Hptskepsiopne HaRERSPOlg AbRESY Fevaived smybde hasehsiotigdeceived pilot

V’f'r&tfﬁinmzdn £ i vk DERG 4 © %ﬁtﬁ% @ %gﬁﬁﬁﬁﬂo&dﬂx nﬁﬂﬁg ﬁ as based on
Se response estimate wt as fo

tht)‘cdbw&bfmbokbk)} Bg (13) where ’?{f) is a channel

i mpul se response es i a e between transm antenna /

and receive antenna . The channel inpul se response

esti maik nmaYhabgwirges obchimetd. fvheneio Her esvhinmetivghpiot transmission

B TR LR b R P RSBl g i o

tmmesvmfh ppmgtseqa rof @hssndl ga;s&&ise(hsn thaureeait-bd Bymbols, and provides each
r ection d_on

(SRR POl AR SRt S e rdpiy 88 - duPiise response
as tlirﬁ&i for g BtfFerbrineatti the pluesifiy b8 trafdneib afaphast aps are

retained and the remaining L - Q channel |aps are

zeroed out, where Q may be sel ected based o the

expect®ef defgy agpiread aﬁilﬁﬂiﬁ&?%ﬂlﬁhﬁﬁ FoebRANQLeikEl pilot rransmission
Er eshol di ng, channel a ps with ni tude bel ow a
i 8L Kot Prssoces st B i £ D L e PlHEY th el orthogonal

a fixed vaiue or a particular percentage of the total

energy of ail L channel taps. For tap selection, B

best channel taps are retained and all other channel

taps are zeroed out, where B may be a fixed value or a

confi gurabl e vaI ue determ ned based on SNR etc.

N AN AL + o o, o, o M -



For the orthogonal sequence shown in equation (7), the
first channel taps may be provided as the channel

WO aalos®ss esponse estinmate ,(Q for transmt anP@€nns2007/060776
the et L ch el taps may be provided as the channel
I mpul se response estimate ht i(i) for transmt
antenna .1, and so o and the last L channel taps nay
be provi ded as the channel inpul se response estimate h
.Ki (i) for transmit antenna. T - 1. J0094] In another
design the channel gal ns are estimted based on the

Mg‘?%é‘%’?e”g‘i%nrfﬁ? 1B R Wé IM f&?o]%{?ﬁiq% S%rgiﬁ%\ ’é@tt]“ ?rgf g@:xp r%%ansm% antennas,

8y @Ul%‘s diddnel B RIS cabh ¢rafshBRS1hOs bdse@RANDEbrresponding set of
i mpul se response estimates for the T transnit a ten as

§EeBMiSped above. [00961 | general, N received synmbols
M{k) from N streanmers for each recei ve antennal may
be processed with the frequency-domain base sequence .
() baded obber anparasssel @lq@aﬁésw{z@@ﬁhfq@@u | penei verigaloL transmission
Fﬁc Q‘?'lgyﬁ o %%?sc?%@l‘}m% e&@?\&@%ﬁi&u&bﬁoaé@ Nl et i'&luvad pilot
annel galn stlna I'al” channe
dgansnbsionnucdes ey rbwivag tsytpbqﬁeobﬁsnd tdwe af plapignoyt dréma sequences
)
]t l8 QLT BIRP S RIURAE s oplbln b Hun BTG BAFRE pealed symbals,
rnddsriives dnbedratiniive for & pbmfetly farensedtantanes bisgd on the plurality
each.t , enna may be transforned with an
E?%%FO% El%1‘591‘%‘t”%%f'bt ain an L-tap channel inpul se
response estinmate M (.<?) for that transmt antenna.
'Sa‘legﬁrerﬁl‘gtelsvﬁ%}}/e é&% e O?i:{[g‘ nn 12 hgw‘bt%geﬁygrtgghélgﬁa ztxé of received pilot
dﬁﬁ%ib@@db abo \oBtaidad ﬁﬂyd@&ﬁ%k poest wherete asighgorfies Base stations are
thr esh I d| ng W@ sel ection, zero padding,
tap channel inpul se
%“ {78 fﬁé‘?% GHiG Pl hannel |
response estimate for each transmt antenna to obtain
an N-ta zero padded c el inpulse.response _ RN
estimatle, whitcAPRHYLE h%'ﬁ E”é 3 L ftisreii PR Bralify of received pilot
e G ionDRTe (B uARLRID Wi adndchaenel Jo@iind terfids Qfe assigned
the N subearriers of tha| transm t antenna. The

PEISREAST HE RS- Beciiermbied in different manners
dependi ng on the frequency-domai n base sequence B (k)

and the orthogonal sequences k) used for the FD CDM

pi | ot .3%chanhid 2eBypivat Plic2imay |v§wee er Plgraidy ¢lnreceived pilot
AR RAD &S uz}QngeéJ\hI%u%CKw %%%i@ Qk P& A Rrminals are assigned a
intertference for each subcarrier ay be estimted based
GORTRCT SHEFPHEETSPPMBE svaivrd anf ediditrnietyclai yiies tafn@t B0t sequence
E%Egr%%?l tg %R*i’b@tt of etﬁg g‘thlﬂﬁg é:@% gefgﬁ%cﬁgvf ?.%re%E%ﬁﬁn(gz{){rar%gﬁitepspeciﬁc
wajue( ) S ) - g (22) where v () the estimated

vari ance of the noi se and interference for receive

antenna j on subcarrier k. The noise and interference

may be%est i dapeboditorgpmitbgr manner for the FD-CDM

Plelplo; re{é‘e;@i%v w\ﬁﬁ E maﬁ’i%h rﬁ%ﬁJ\S ég%g% If’llé)r]?'%{r“éh §§9ﬂ& Qransmissimis
eshemratdebased bn )frdqayndgecicavmn a@éd daes:os smiRiplesmig @ D-COM) of a Chu
ant enna }o(&i\}a' n g 1nterfer ence estimte
<“F‘¥‘:“~"“€k§“-‘r’~‘a? a‘éha‘éﬁ%‘ & r"é‘l" l(:A‘fq “HAPEh may be used for

M MO debestingnthenghostitet berreptiv@bysiet dhsmigies andbiain channel
|nterference estimate |,{k) may al so be averaged over
£FF888earriers and across time to obtain a | ong-term

noi se and interference estimate, which nmay "sed to

estimate operating conditions and/or for other

pur poses. M MO Detection }0&S| The receiver station

may recover data synbols sent by the transmtter

station based on various M MO detection techni ques

such as au MVSB techni que, a oforcing (ZF) techni que,

a .maximal ratio combining (MRC) technique, a .

space- frequency equallzatlon technlque etc. The

o 1 . I T T -~ e r



(0O OS] The various illustrative |ogical blocks,

nodul es, and circuits descri bed m connection with the
wale@cle®ss e herein may be inpl enented or perf or@EUS2W0T/060776

a general purpose processor, a digital signal processor

(DSF), an application specific integrated circuit

(ASIC), field programmable gate array (FPGA) or other

programmabl e | ogi ¢ device, discrete gate or transistor

| ogi c, discrete hardware conpgnents, or any

conbi nation ther eof desi gned t¥ perform the functions

described herein gner a ose,processor A

m cr opPoces ‘Gﬁnﬂb‘{’d P 01?1’1% 1‘t"£$ﬁ‘ai’tﬁ SO Iéggﬂgl{& of received

PBY: tRe A GRRVEDHEQN A RER %‘éﬁ@& px]@@ﬂ&xis@hk%u
.mcrocontroller, or st atbe chi ne. pr ocessor

al so BBUpE Eeetkd ayRBol ‘h’%‘@lfﬁ??‘\(ﬁ‘i iat?ﬁifaﬁmig‘“ﬂﬂ

devi CQgrivite%h 1;@3%99@'&%1‘:&&3@ cmPRRr@Ndnaratity of nommenappmg
m crop roceéso}a p ural it )y Or mcroprocessors, o0 or

srg of m%mﬂ@bﬁg&:b@séps theweeeipdi morbdn alidt h a DSP cor e,
or an%y&%ﬁ‘l{g (Tsdﬂor If‘t:t%@f%%h oggwn{&%iliggﬁmﬂb%t sSHE @Ecuﬁ&.l taps as a

or ~"a escrib I'n connection
dh@mkbswiésms;mtne astimase famdidiicastt die ete plralith avrf dpaseil antennas.
in a o ar nodul e executed by a processor, or in a
conbi nation of the two. A software nodule ma reside in
RAM neitor y, THel ragthodrefioirin 3ROVhemitoihy, prERRONS tienplugality of received

%?\B%VI%MTB??!V% C’t("}%]g il‘%?‘v ? é&]@rl Q%i\%dzi) ]%‘{ égm\ﬁgﬁg&n di ?]k t hg

art. Ahtm agpt@ined sy mbat;é)amﬁmuthel reca oupopibd ﬁtaubmhewn

pr ocess ch that, th cessaoar a onm at i

from ° g\/\#‘? ‘???f‘&?r?éf‘?’é’g é)%‘eg R @‘Poarzgg 89}1? i l?%uenF%Q determined
blﬁi&zdairi BE i b\é@umthﬁ) Sﬁtﬁﬂh&gﬁuffﬁm ufnamyt mm&m«mgnm atd

:nr;)e/ Pg@%gg‘sor al&g?qcf esA ?PE!S}M]E E\ ¢ %51% amennae M based on the

YEREHEINsBRof sdalé@mn@ildier native, the processor and the
storage nedium may reside as di ret conponents i a

user termnal. jHQ Headings axe included herein for
ref er gnce @g‘ga}gﬁhr@hgjcé;ﬁﬂ;@ﬁ@tl ng certain sections.
These headi ngs are not ‘Int nded tQ limit the scope

f
the coPRedptier dedvirgelar hatErhy ﬁaéﬁw%awﬁ%sea Phurality of pilot
%ﬁ&ﬁﬁ&&uﬂ%ﬁn&‘@ﬁé@ Rel bﬁai%(%dah% oREREEoELERARNS multiplexing (FD-
t hroughout "the entire ecitication, (001. JJ J The
,gﬂwo otis (haserpgner aliesd yhe ran g?etiﬁés-ar?eél B ¥eeleadt o
enabl ¢, apy i%?rﬁg&%&i%lﬂz@dplhtai;%e &r;tecé@ecﬁ?ali‘l%t ankRARsAS to obtain
di scl osure. Various nodificati'ons to the disclosure
whiinebestppalgs.| y apparent to those skilled in the art,
and the generic principles defined herein may be
applied to other variations w thout departing fr o the
sp i i43or sEupeppiatkeciiickdinoddr avhareig] thehaedns dhogupeessing the
ﬁg%i?%bc‘etggﬁ@e\?eggpﬁ t% tx@?srlns%h%gmk g é%:%efgg EQH ?g@%&eﬂe gziot transmission,
scope mweomsifot @ngininigthcdihal prabds prasd carible noviekd pilot transmission,
[ gaiuggifw% f%? &%;%gv gﬁiué}itgoggnﬁi}égn%ﬂ ta\w’%—g n&sﬁs@*&l gﬁ.@aiity of non-
ot a0 s&tmcgmandtie;)sainascqb baniad fcegived sxmb«ﬂs es:dquences
for a I ur nas, each
sequer fé?‘“é’gj%?%éidﬁ'& ‘aﬁcgl"urplﬂﬁ “’5’;{,{}«3{3* f)h?%f’v%ﬂ qe% oy channel taps
28 & biendD apulso fesgbhidcesstintats for afdifalzanone ef 31, plandity @f fransmit
gener ate a plurality of pilot transm ssions based on
HEBMurality of pilot s enc ; a a memory coupled to
the at | east one processor. 2. The apparatus of claim
1 wherein the at | east one processor generates the
plurality of pilot sequences based on a Ch sequence.
3. T apparatus of claimwherein the at | east one
processor generates the plurality of pilot sequences
based on a Chu sequence defined by a
transm tterspecific value. 4. The apparatus of claim!]l
vvher e| n the at Ieast ~one processor gener ates the

Y o o o A N N




of sets of subcapiers based on the received pil ot

transm ssion, scales each set of received synbols
whawems4ss a correspondi ng pil ot sequence to obPEI/NSA07/060776

set. of scaled synbols, and. derives channel estinates

for each transmt antenna based on a correspondi ng set

of scal ed synbols, 13. The apparatus of claim 10,

wherein for each received pilot transni ssion the at

| east one processor derives a plurality of channe

I mpul se respo e estimtes for’h plurallty of transn1t

anten asbsedothe‘rétgfveg .ot ,tr smss?tn o the
deri Vs chatin8PPYAMR s it &8 f“‘é}er"t‘ﬁe | theaFs 9! é’flo“e%mm
phdrRRs ot e @MNRINARE 1RASEITsIOR: &dlﬁptmohi H@P biﬁc)h @Eexﬁt‘tﬁﬁﬁk&kmnsmum on,

|rrp se r nse. esti nat es. aratus of
?WP AN Tpeelvgd %’ﬁ’éﬂ%ﬁ‘r i&sgg &8 ,ﬂ SHEFIY pﬁgs‘m‘c tmmmm%mn

t hr eshQinditRgs@n n§ 368 r&BARA Rl mbBRUb &84 roﬁ%pﬁmﬁ;tesflpm Sequences
to ero out channél taps w th magnitude ow a

derraisied| esediag the o ﬁtiWaﬁﬁ%Pb@éﬂ A riwiliprapletety obi@ipd symbols,
ahfansmt antenna based on a correspondi ng channel

I mpul se response estimate after thresholding. 15 A

met hookeass ipr defvigs chuvel estitgates fur Rlurglity of tpinppit antennas based
‘iﬁﬁé‘?ﬂ‘r&&b%P§et¥b?sc%1é&*§m%a@§ receive antennas each

pi transm ssion conprising a plurality of pil ot

synbols sent in tinme donain on a different set of

subcayyier LQ 1:0Q. the plurality of received

pi | ota"{stran%fr}n ggﬂ%{%s {ﬁfﬁﬁ pa I n channel estimates. 16.

The mefdastons probesson tngs,,nt?Qphtmihg appdciessumgﬂsaxhe for a plurality
"2 | Unrz%njt a}gterngzése ’?a\,;;g \(/‘)%di f’?l‘i{ mubtg) ggmsé}elﬁn%ng 2 Jrg x{e?a%é g plurality of
ch&aotearxseﬂsmdbdbr threa sa:aih gsoftinsismabiaenmiag @:aa,qwma adaach;l nofitiplexing

Bt aafir g Thg i A B A8E o The”

I eceigvgaemeynnbalptedindhé bk vhabidogssef. pi | ot

sequences. 17. The method of claim15, wherein the

processing the plurality of received pil ot

transgy, ssi PRS PRl SE&Sclaid r45€a@§br£mCﬁieVﬁﬂ-t phxlzi@b’lcxmg scheme is

transm ssion, deriving a plura | chann

riboponl oleqaRN FEIHBY Ep%w&g. %‘”@? Ok Pithdfp Soobid Huttiplexing

AR RO RASINRASOFHEN Bt P GRINARA Rultielii@ISTLEEMINY @RE division

deriving channel gain estimates for e plurality of tra

f%‘#i‘t’i“/&ﬁtgeﬁ‘r%’?)based o the plurality of channel inpul se

response estinmates. 18. Ati apparatus conprising: at

| east one processor to generate a plurality of pilot .

sequetices 1ot 2appRissapt eipingfa% e hentieh fatiplesag scheme s

s?%}%«%%ﬁ#? ¥ uggﬁéxgg?dglgﬁxgg % \?Iléh) 2‘5@1# R 2B 1 tRE second multiplexing

schems niist @féhom@h&wcm Gévisign dimiéii@%‘ﬁég HQ@FI3Mr @ jocpge division
- m ssi ons based on the plurality of pilot

@é}ggleéﬁggé“s ang menory coupled to the at | east one

processor, 19. The apparatus of claimlS, wherein the

at | egst o?ﬁ% %&%%ﬁ%o(?f gapsr & e&%hérgﬁx %Wi?ﬁ%&i%%%}:ﬂgt Beheme is

the transm i C val ue, enerates the S

fodquieady-tiymain @dbakvsmuanmek:\h@&i)éﬁ)&»ﬁ en@hbe buond multzplexmo

SRIHEDE oo o BURRE 25k, Skl ORI S inpe-carcr
feajukons dived oy multqsimeg é@.@?ﬁ))g\i).s t he Chu sequence N is
| ength of the Chu sequence, | the-
transmtterspecific value and Is tine index. 2 1. The
apparatus of claim 19 wherein the at | t one processor
generates each of the plurality of pilot sequences
based on a different cyclic shift of the Chu sequence.
22. The apparatus of claimI|S, wherein the at |east
one processor generates a frequency-domai n base
sequence based on the Chu sequence, nultiplies the
frequencydomain base u ¢c with plurality of orthogona
sequences to obtaln a plurallty oflnternedlate

o . "



31 . An apparatus conprising: at |east one processor
to receive, via a plurality of receive antennas, a
w@bawaB4988 of pilot transm ssions generated baBerUsIw07/060776
frequency-domai n code division nultiplexing (FD-CDV
of a Chu sequence defined by a transmitter-specific
value, n to process the plurality of received pil ot
panstni sions to obtain channel estimtes; and a
menory coupled to the at | east one processor, 32. The
apparatus of claim 31. wher ei #8 f or each recei ved pi | ot
trans\ry ssiQn the at | east on rocess?r Qbt a
i !

r ecei'Ved s's}t?o@?%aiﬁ%‘ééﬁ gamlnh r SRR S st nurhxplescmn scheme is

1&1&@&%‘&15%@L&:@ﬂddﬁ’@sﬁbﬂ/%mﬁbﬁﬂﬂﬁj (ﬁamnrat@s th®seBond multiplesing
Iurallty of transmt antenneit based on t he received
1]

%%%Hqém adiged fiRguess A usios nsitipiesios (85D herein for
each received pilot transnission the at | east one
processor derives a plurality of channel taps
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ased on a correspondi ng set of synmbols. 35. The
apparatus of claim3L wherein for c received pil ot
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g ransm tter-specific values. 38.
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recei ved pilot transm ssions are obtained via uplink,
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received pilot transm ssions conprises, for each

recei ved pilot transm ssion, obtaining received
synbol s based on the received pilot transm ssion,
deriving a plurality of channel taps conprising a
plurality of non-overlapping sets of channel taps
based o the received synbols, and providing each of
the plurallty of ~non- overlapplng S ts of channel t aps
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mul tiplexing (CDM. 47. T e apparatus of claim45

wherein the .fi r st nmultiplexing schene is
wapovglogswsarri er frequency division nultiplexi nBCT/US2007/060776

(SC-KDM and the second nul tipl exing schene is

ort hogonal frequency division nultiplexing (QFDM or

code division nmultiplexing (COM, 48. The apparat us of

claim45,, wherein the first nmultiplexing schenme is

frequency-donai n code division nmultiplexing (FD CDM

and the second mul tipl exi ng &heme is or t hogona

freqyency,division multiplexing (OF or o .
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detBelibih Rirad ﬁﬁreﬁﬁ;ﬁé@ﬁ‘ea‘eﬁ*ah Qe thA Q6 s TP VARG orinY (B QR estimates,

mul ti pl exing (LFDM . 50. The apparatus of claim 45,

wherein the at | east one processor sends the plurality

of pig ot Ag&@@&}&%%ﬁ#n a first time interval and.

sends the plurality of data transnissions in a second
ti meEetanYisg val PIMrERYt e pEely itseRISNORE | pewxeing DTBN) on a Brst
nuﬁﬁié@%%s@&ﬁﬁ&%&ﬁs of claim45, wherein the at. least o
prgcessqr sends the plurality of pilot transm ssions
on aefdivisg & eplupfiits ubic deki dresmivdosengmetdtal dlasedldnt . second
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oufh BUSAES SR Borledt Holh Qi liAS Tinit SUEPRES pgrugetiv of
re@iwr altdrtys.of data transm ssions for the plurality of
transmt antennas based o a . second nulti pl exi ng
schene different fromthe first nultiplexing schene.
53 .57The Tirtheflediof eladh MESRurfhur thaprigeapri si ng:
sendj ng. the pluyralit f pilot transm ssjons in a L
fir 5{‘" "? 1"%‘%?&6% P@%‘F‘?%és g?fo"g% 8ﬁﬁ?‘ﬁéj of fanFPURRigngs g the plurality
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ComgPiana PS5t e B i e SLEGAEIR samsmissions s
onRhelsiRinkhbNesBhaldsl ot transm ssions generated based o a
first nmultiplexing schenme, and to receive a plurality
of data transm ssions generated based on a second
mul ti pl exi ng scheme different fromthe first
mul ti pl exi ng schene, the plurality of pilot
transm ssions and the plurality of data transm ssions
being for a multiple-input rmultiple-output (IVIIM)
transm ssion sent froma plurality of transmt
antennas to a plurality of receive antennas; and a
menory coupled to the at | east one processor.55. The
apparatus of claim5 wherein the at | east o processor
derives channel estimates for the plurality of
transmt antennas and trie plurality of receive
antennas based on the plurality of received pil ot
transm ssions, and perforns data detection for the
plurality of received data transm ssions based on the
channel estimates, 56. A nethod conprising: receiving
a plurality of pilot transm ssions generated based on
a first multiplexing schene; and receiving a plurality
of data transm ssions generated based on second
mul ti pl exi ng schene different fromthe first
mul ti pl exi ng schenme, the plurality of pilot
transm ssions and the plurality of data transm ssions
being for a multiple-input nmultipleoutput (IVIIMO)
transm ssion sent froma plurality of transmt
antennas to a plurality of receive antennas. 57. The
met hod of claim5 further conprising: deriving channe
estimates for the plurality of transmt antennas and
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