SUBSTI TUTED | M DAZOHETEROCYCLES Rel at ed Appli cati ons
[ 0001] This application clains the benefit of U S

w@e@siisizenal applications serial nos. 60/ 936, 78a1/1/510081067751

June 21, 2007, 60/422,754 flled Sept enber 19, 2007 and
61/ 008, 395 filed December 19, 12007, the specifications

of which are hereby incorporated by reference in their
entireties. Field of the Invention [0002] The

invention relates to substituted i m dazoheterocycl es,
anCONTR Qa GHANNI FORMATDENDECAEOR FREQUENCY MAPPING
tetrahydroi m dazo[|,5- a]pyrazine and substituted
tetrahydro- 5H i m dazo[l,5- a][l, 4] di azepi ne conpounds
and their use in the prophylaxis and treatnent of

cannabi NoicRHSS A PERARTIE Tef REL‘XISI@B%QSPL@&PI@@SS

and conditions, such as pain, Inflammtion and

o0l tis. Bhis tagpwnldn ofaimnh ehel benefnt o fdn. S| BEEBjonal Bstsntcapplication

SO P any/ P sed aisri TR FRBINET MR R BP kAR swsston
RIRUTATARRYICBL £CKeLND COFPUgRich Ka81fAEE AR 20 bBO7. The entirety
sgm0|f|c menbers of the G protein co@fled recept or

crjor¢meritioped Teplwatien isthaesie eaeioraied by reéerepicor s have
been cl oned and characterized: CBI, a receptor found
in the manmal ian brain and to a Iesser extent in
peri pheral tissues; and BXB2KGRowvoEpt or found
grlnarll in the peripheral tissues, particularly in
el | sF®ldthe i mune system Several endogenous |igands

hese I.Nol
L2l annans Rorah L HelcBRARA ey EARMILAR jvirgloss compmunications
Stﬁhnid&np&ilctﬂaﬂ)y to Dregaencgr @ik loﬁ obattdl athamdcl dovauned andideors and
d ot he ggcannab1n0|ds Chem Biodivers. (2007)
Wﬁﬁﬁk@frmT’ %ﬂ?mﬁﬁﬁﬁﬁﬁnds that are nodul ators of one
or both of the cannabinoid receptors have been shown
to produce a variety of pharnacol ogical effects that
hay bBadﬁybhedapeutic benefit in humans (see for
|d recegtors

ﬁf@?ﬁpeut :\/@: {eéesé g?lglhluwﬁorhw s e padely deﬁl8¥?dctt9l provide various

{90967 cthimuddtiddontERIShMESs, 6 &Kampld)&oidteHAREMd %o on. Typical
potenti al of drugs that target cannabi noi d receptors

wirclestedamanicafion Sy§t§m§ hayled glubrplmctqewst@fns capable of supporting
8&}91%(3@%&? | NohdSy 1P cusers tg sgéﬁ L8801 654% Iilgsources (e.g.,
Cannabi foi d rece n063 o Can be an ,an

bandewis, &@tﬁﬂhﬁtpcﬁvera Neut Eadmpsled @@Ctﬁltlclstmul@l@ﬂ: myss systems may
i nteract at .the sane (orthosteric) site as th
Bbdgeneu divisiommyltine aggess (@M eﬁtGH(Satln@s@@tStoe)mulﬂple access
[ I

Eiaf S bRy iy HRRiABacl&ETEDREA) Ryl orthogonal
&tqenty dassoc natltide whdckhs BOFDMA Jasydteatshend therlfkeal A(j/dltlonally, the
act i ngcannabji noi d %gg%nds. As gr esugt t here has b%
SO EhISPROT R O REETCATRRS, 81 pih Hitch SHUTHIRD ParFpership project
PRAFYSSGPP Whaldd BidIvicH @,Tizatﬁﬁﬁ GblY bfd?tﬁbéhﬂﬁl NB3), erc.
receptor (see for exanple o, KH et al
04kt i ng Gheeraldmnafmratc)%d mBAp Reweess o comvutnatations systems  may

Model | i n and nment. . of sele tive l.i gands

iy CiaR (cougy A 1377l s Pl ofech mobil
808y mh$ cbﬁﬂﬁlnﬂﬁwltﬁfoﬁb ©aE0rE Baff sﬁ&tidn@lv@“@tratf%ﬁ@lcﬁlsfﬁn forward
neur opat hic and inflanmatory pain and may al so find

@tpipqu@@p,lmks, nlheatoewprd il {Qrpdaavidimke refeissto the communication link
%lgélb&? Qarg %t'\gzls t'g‘l Iﬁglﬁienﬁ{igéessd Iﬁi(? zﬁ%‘Bﬁevgté s ﬁlggﬁd K%?@ﬁﬂ(? r}gfelrs to the

ta@nmphiohtion Hekvions ndshile Btevicds .to Bagy s@tods. Fﬁﬂlﬁb‘i) cdtﬁﬁt‘unications
177-78 and references cited therein). There is
Betysshgaktedlevises arthbrseystaftans ogy bs ﬁ%tﬁlasshﬁqh afa esz&lieﬂntut single-
greater receptor selectivity, inproved drug-Ilike

properties and, for sone indications, restriction to

the periphery with owor mininmal effects on the

central _nervous systent(CNS) Sunnary of the Inventlon

F A/ o o



four. The al kyl, cycloal kyl, cycl oal kenyl, aryl and
heterocyclyl noieties of Rlare each optionally

waststas ed with fromone to four groups i ndepentsuns/ge7751

chosen from hal o, hydroxyl, oxo, am no, nitro, cyano,
carboxyl, -COR3, trifl uorometBoxy,

trifluoronethyl,al kyl having fromone to six carbon

atons, al koxy having fromone to four carbon atonmns,

oytolio 3 IRYD) systeingg rrm%tipéeiltp@t singht-outpuig (Mb‘?r%)o sy sénorgmigtigle-input

henyl . [0 bstit ent are ch, .
PR sruBRE SRS SRS dr Ronfe B0 4o RL SRR dovices can
edrafBnich@ Gkl ofﬁhﬁnﬁ)uhe Ub&ld@ﬁﬁd/o%awati%ns wWiiesthet b4y stations)
or both are present, are each independently chosen

P RSIT-Hy B gFelcsa netyiorin ganfigyTatiossn one to si x car bon

B0OBST 1 “hasie RPSRP e Bl ol gl R B4 Mhrennas and

epttipdal Myl rebave Elgefﬂlfa@ rfot hateerahgn‘ehigﬂ.t Thiengted@nd can relate to both
t ons, cycloalken 3y|ng fromthree to ei%g&frin%-- ,
béﬁ" ions,) n@n aFi) 1 andeyisey - In f PPe- exagpgge dpg Di-directional
Edrﬂllﬂhmcm rﬂeﬂ%e‘ﬁe e rd%glgg‘seto%r @Y Gli¥dless Eﬂ@t@voﬁg’ and & regard,
I's optionally substitute one to three
sarhsnicasssovendbpentbans [ogn dftmelmtdrfemméie@ Ismhhw ifrgguencies are

from.,on SI.X c bon ato k fro

W el nine s B e tordy Kol Jana fortat et gD atiows
o spé@fidatioh @ a%@ﬁ@&%h@ﬁt@l”éﬁu@ﬁﬂéoaﬁd B @Misﬁﬂlli&éd)f@ Q8dd Be control
f our carbon at ons, having fromone to four carbon

ghaonel, anéfoylsharfed \szeannehu Yo thig endg wacharegeiatigthouldebraie th decode the
EE@"?C’%/%LSItﬁ SLRRCHEI Ly sl and tenmenbered
I'cycC e?eroc C ﬁ amn hitro, cyano, hydroxyl,
car boxyl, oxo, and halo Alternatlvely, R3 and R4
t aken together with the ngpnggxRet om to whi ch they
are bonded form a four-nenbered, five-nenbered,
HI006hermber ¢ ﬁ)él@@/mngremwn@d %rSI@pgﬁ@dmﬁ@emed of one or more

he erocy The
PRPSHEREY P8 Yiov bR ) Bhoit R Bed bR of gk Speppffhes. Tois
alrkbryh avinbg ahr e b@ereieghfofcaal b@ﬁte@bm elbls@imdnts, and is
haV|n3 fromtwo to eight carbon atons aryl - NR5R6
qged treritighiientifytkeal %pﬁe%l@ eentrf al_qrrbodimants perrdsdineate the

el e I

e S g b 0 1 Pt B Wipr 3 A0 ocibegiPof one or
gfoﬁeu psbediosen mrwlﬁp@hﬁeahlfdnyn hs ampreluéy ko Hevinog dammdodeecnptlon
to four carbon atons, al koxy having fromone to four
that 15d¥resspts tel'alkenyl having fromtwo to four carbon
f0OTE: cychPalkybafavivi@ bhomt hige @rﬁb&dlfﬁeﬁﬂsngnc? &oBREponding
atons, aryl, five-, six- and seven-nenb
&Etbﬂﬂ@y&mybf Natliays hmﬂx@xyﬁ daswirtped Ewanmxandnnwnhoﬁwﬂan@

0013 The substitue R5 | chosen fro e
@ity iR Shished  statipel e i B in ah g tegiink ©L)
E@dﬁb@%d@éﬁ@ﬁt%@l@ td QUEWCRE IRRUBRQMBid YRR R ckdNg over multiple

al kyl and hal oal k are optlonally substituted with

fraesmibprgenngst diie Yﬂ@@t}i ¢anehn achiqyge @eﬂu@ﬁpwl@h@g@nmbhng of the

|k fr 0 0 -
AL, PRI LSRR By AGRRR AR o gt
C€F¢ hﬁﬁieﬂhe fDIo DSI@IQ &aih OkItavéd g lehytdh @ganon theRIORL R3Ze example,
al kyl having fromone to ejght carbon
oS h@nd/@p &lo éﬁ@ [cath &9 inpRpPEd é@np@m ek adigegnd ﬁubqaﬁ@eré,awb@h can be
, seven-,

%%%ﬂ?kﬁg%%gFg%ﬁ%%%gﬁn uid%%?&?%%%%lyl and nine- and
t(EﬂS]’re nber Adcd:rdmgctb irclatedt ®paty ¢l Iylbthodvife]r eamyntittiagadokitrbl channel
ycl oalk l,. a nd heterocyclyl ar tio all%

opt i HPURB IR AR9R ek iy breKied. fhe method can
independently chosen from al kyl having one to four
carbon atons, aryl, halo, hydroxyl, am no, -cyano,
nitro, al koxy having one to four carbon atonmns,
hydr oxyal kyl having one to four carbon atons, -COR B,
- SO2Rn and SCQNR8R9 [0015] Alternatlvely, R 5 and R

M T o,



oxo and aryl. [0018] The substituent, R O is chosen
from hydrogen and al kyl having fromone to four carbon

W@ e@ags577p0019] The substituent, Rn is chosen fP@IUS2008/067751
hydr ogen, al kyl having fromone to ei ght carbon atons,
al kenyl having fromtwo to siX carbon atons, an
al kynyl chain having two to four carbon atons,
cycl oal kyl having fromthree to ten ring car bon at ons,
eqppriseigenerating CLF] dgt@\t@,i .deﬁmj; aestgwturqgﬁmm@é] channels subsequently

het er oc and n menber

ral%?m%?.do@% b &¢ ?YS an ?nélﬁ‘%cyé’l“hFr n@ﬁe@%?%&qtcﬁ% nglggs selecting
alteemmets ofaﬂ)éﬁ)dﬁlydlth e vaadhkiib CETYdagnd @&iaﬁﬂﬁ@é&htylbas@fm part on
Rn are optionally substituted with fromone to th

shifggi subeyitiers juil aysergaiding tochesdlddettfisiangd ﬁynsnwgmgrr@e CCFI data
{)fl& {é?ec‘e‘a B ERLP B ALiHE: cycloal kyl _having from

0 SI X carbon atorrs aryl, 5-, 6-, 7- and
ﬂ}ﬂﬂﬂh‘oer edAnmhecytspelcc rdsiahe It@(aywhryless Qemamﬂlchﬁems afyereds. The

bi.cyclic heteroc cl hal o, . oxyl , al koxy havi ng

WFTS%% RRMPRNCa{e SC%I%IP&%“%PWC}{%{% ﬁoleasélPélﬁlRiP?Fésor configured to

%@c@g'poﬂmnr& baﬁé@rdth megdln COMRIRG. for S ENRRANR antennas based at
- SO2Ri [OO%O The substituent, R 2

lesstchnosam dnr @rro:eﬂuly @tte@gﬁﬁr and M;dnsmavthngCCFb ragineverothcopertion of

arbon. a nd hydr ox f to four
Ba i TOavirf 0 s T BepS R s n AP PRt erPlgounted
toRd &t R on. ksof.0022] The radi caI R is chosen from
hal o, al kyl having fromone to six carbon atons,
HtBhy| haVﬁ‘h gncthamaspods relotosity acwirpless @ar@mmcwqw rpparatus that
F%\llslnﬂg égn nne? fg Xatclgf atla% %rs w1re%{s% co%lluﬁly 1041%%5 rh%tworks
rom hree o en ring carb a cycCl oa
MAY iwing1ds§ odminhRatidis e@ipglmusrdaﬁgoﬁ@)hb@ ﬁl@@h:ﬂfﬂi geﬁéﬂéﬁﬂg CCFI data

haV| ng one to four carbon atons, aryl
el sHBFgyef p@sg@te@plﬁéwswttedawt@l chwls The wireless

I G I y\@%r Y,
%@ﬁg’@%(ﬁﬁk rﬁ)ﬁ?ﬁ?ds Ga %ﬁ&f;‘n9cﬁ{%}lug eﬁé :i}OIt g&e(%lng ] portion of
batderi dth ook vhich Iﬂl@C@Fb pita msn@réa,d bkt lem ecpani amrehszbﬂly shifting
one to five substituents i pepdent |y chosen fraom
%@F ¢ RarAgthy 3t %C?lgm‘i hBFRN e or grr%@eymg the CCFI
BaY o0& 1RO Qed WHiok 8F BRRAwAdRMS, hal oal kyl having from

one to four carbon atons, hal oal koxy having one to '
f09al] car boftikhtapnther espetowdldyd toh a\m'ong)ufetr omogrhimegrotiectsivkich can

[ car bgn at cl oal from to
b % EPhoRC R et el ool b b i Bas Somputer o
%étﬁﬁite car @Htaélﬁélr&ﬁn&ad Qruchird 6O¥Mtrol @Hﬁrﬁh@LS subsequently transmitted
A (A)(A) (A ")aryl, (A)(A)(A)(]A ') heterocycl yl,
OYgRiONg RY Blore AR, Nﬂé,he senputeeyradeble piediua caxdso cquammic code for

g’e}us{nﬁiﬁi a%’iﬁs'g %ﬁgo@mg%cggaeégu% \A%]rgrel\g nfE? %wu?[g 3V%‘9QI which the

CAF] datads §p¥cid bace acRalt iApait dAshEtide Bibcirrtno selizctraoedrding to a

h drogen and al kyl having fromone to four carbon

Gaﬁtlb]ﬁiﬁntl ¥ d Mogedyvehehe Fom pwea@ﬁble medium can comprise code for causing

ﬁﬁ) eit‘} dst Bnd (6 %n)gl:&?%@ RGYG] tyt 'C%FI”(%P spden ﬁa' 1A carriers of
|ve- seven- elgh - menber ed nonocyc

hmt@nmmyclyl and ni ne- and tennenbered bi cyclic

t erocycl 0023] substituents, R4, R.5 and
&%égfﬂ e ea quh ptsnadglfﬁq}e\‘y aRRSH oy Bl thed Br teesiviag gptrol channel
Rirm@! @6 AakbY & mrefelgpéémﬁﬂﬁf&@onﬁeﬂw&m ﬁ%évfd@&eﬁhe method can
together with the nitrogen atomto are
bonpled rEanvma af hmealrmmm?@daanéWLdiMEme cﬂransrmt interval (TTI) from

ROLBraLM ST o RERGrBA AN TaRRaNsay G fspugpey lgeaton of

het erocyclyl ring.[0024] In fornula I, when Rc is

het erocyclyl, then a ring carbon aton1of t he
heterocyclyl noiety is directly bonded to Z, or in the
case where Z is a bond, to the imdazolyl carbon atom
to which Z is bonded. [0025] The many enbodi nents of

t he conpounds of fornula | of the |nvent|on exh|b|t

Y Y | . - Y .



pharmaceutically acceptable salt, acid salt hydrate,

sol vate, stereoisoner, or mxture of stereoisoners
w0 b@sasf796 | N anot her enbodi nent, the inventi onP@r/U81008667751

a met hod of prophylaxis or treatnent of a

CB2- associ at ed and/ or CBl -as$oci ated di sease,

di sorder or condition by adm nistering a conpound of

formula | or a pharnaceutically acceptable salt, acid

€&IF datpathseughostothe guostions pé bewd veidthe and idenifting heofransmitting cell

terepi soners. thereof .. Su -, associ at.ed di seas

Bi-S Pl R TE R bb e areioR g ST A AR B ASRER
fiogspses, dnsoedeascandateonsliat WddRsd REMufRicaviblih@plaratus. The
[imtation, pain and inflammation, wherein such pain
WHRlChe COMPIUAIRFHOMY JPNIEATYS CaN Ecdrdg) atplapsh ongeRipessedtheanfigured to

' ' af . ' .
atq ﬂ%runYogqu&Jttlgﬁ%lf @%P’r‘f'gﬁfllclﬁ &aﬁeﬁe§§ L %1%?&? %Iéég E:dre%ﬂg%}r% %ngkftmtter of

present’ as acute or c
thee CEFjudaes HaOQP A} [Basyuihe pdrt sdrowse tfheguency location.  The wireless
anti-hygeralgesic effecE of fgtraperitonea
SRIFHPISRHONS] WU 6¥hSIRNSHIE R FEMAR tRuPladep the at least one
'h_llg,rcgggpl d (in grans) after intrapawadn nistration of

reund' s Conpl ete Adjuvant (CFA) as conpared to
{08HEl e al Yaeaunther aptatemtages tboumwitetnss cpmmiumdcagibbsenpparatus for

CFA i nj ection 0030] Fi.gure 2 shows .a,dose response
e FD bl Srmat o Ea ety h RS AP IIRTRGRRS network
Thé Qirefc8¥ cHERAMARIERAEsIbFardid c3B BomPid 848 determining frequency
subcut aneously at doses of 3 nmg/kg, 10 ng/ kg and 30

legntian of OGN d#p hrangBowhoweccavadopertipe sfobryslwidtht hdhe wireless

b b g ¢ g q ' . . o
LR ity p R0 ST SO0 1SR B RER AR L prpfhmiving
&dll stesdst 1edst & pai &gthel6cafipn kOCERU 2R ifriek@itichnst taBlwidth.
%%Egound 366 adm ni stered orally at doses of 1 ng/kg,

I kg andtil @nAYek gSPeFOTBTFs (M &uwPBIPSIcE MR Rredect, which can

. . . i rat
T I
d@eivg Ak gnidaldodiloma bagdwidkh & & 1 Beacs trpdsnottingfcetlh@he computer-
Iné%ﬁ%io . 003%% The follomﬁ?g def.initions elucidate

f9ada | gﬁ: . 641 1PRComRITSS $Ofe forcausing tg &t feastgne computer to detect
if?(?tfaé:ng% ¢atiON of kQG3 HatANnkMghou@hs FHobH Rt @ﬂbéﬁﬁ%ﬁ?? g\/l&reover, the

t chain nonoval ent hydrocarbon radical o
spepitéi-rddableriredivof capagdmrisatcods forTdausng theeattleastomd kgrhputer to

i ncl.udes, but. i limted to, t hyl ,. et hyl :
WEBEDT S el Showet vt Rt Bipaion thednGiiair GG dage i the
porkiof 8F Bafdwad@ns i s al so herein interchangeably

designated as G -C alkyl; a chain of three to six

tipbn at ofe thanceanplisheenaef thel {preredng aed selatgd agds.gbe one or

| kyl SQ, 0N, k .~ K r .
B pp BB Km0 5 SRR Mool S MR BE fpriculnty
poiated @ublrethboldimbeTheflovine dathitivnadndtie addexsdotamindaset forth
noted that in an. al kenyl substituted nitrogen, the
indesai L eatedi s bie aapesis ebihpebe BEMesusabeIMERts) Jhegs aspects are
R aLL 20350 TO PN o o pf EL AR Rin Stich RS priiifles of various
tebodisrnts meaynbd croplepcdsmimhandsdrived nmdodisientsnsatnterateddo include
car bon atom [EOSG Al kynyl - refers to branched or

Pughgipecttenddhe adB¥dletion radi cal having at | east one
triple bond between two carbon atons. It should be

noted that in an al kynyl substituted nitrogen, the
unsat ur at ed cBRBBE DHESORBERKEYN Qje THFUPRAMWINGS vy t o

20 OIBR2UOM b Sy b B aBRIcR! LEBEONEn system in

Bebvrase WhB valibisagpertalcomanktréine nearest unsaturated
carbon atom [0037] Hal oal kyl - an al kyl group having

one or nore hydrogen atons substituted with a hal ogen
atom each i ndependently chosen such that a hal oal kyl
group having nore than one hal ogen atom can be a m xed
hal oal kyl , such as for instance, 2-fluoro, 2-

oy - o o - o o o, F A



three are nethyl substituents. [0040] Cycl oal kenyl -

partially unsaturated nonocyclic, polycyclic or
wheiodgstohydr ocar bon ring systemradi cal or | iP&I/E§2008/067751

group having at |east one double bond between two

carbon atons. In a substituted cycloal kenyl ring, the

substituent is bonded to ring carbon atomreplacing a

hydrogen atom The term C3-Cl0 cycl oal kenyl is herein

(048] t o deEI@n&tl% ap iHusigtion of mne@caml@ eamonmigHonrs epnsratus for

T e e L A

p000S[ i t uenFRG.of ist dieillibtgion I Minl &ahiple Waeleds communications system

cycl oal kenyl designates as partially unsaturated

that effrofuates, commuHbtAGnE §SiFlglafa %nﬁ@r(%sﬁ%?‘@a s¢l g%@ freguencies.

n ato a e n
200 Kenp O piso i RRApY 419, SR cBh@Ratan, for selecting
froquonyich ﬁtﬂetahﬁﬁmmg cgel @ﬂmﬁmelhy IACK ylafaohept enyl [ 0041]

rocycl a sat ted partially unsa
Eﬁ%i} ur at eél%ﬁdéﬁm ISty Of A gxagipl %rm?}'é%‘{f ogy that facilitates
mwiag@feaeéhc?ylf&gcémmr@%@t d@%. | i nking group,
wherer'n at | east one ring carbon atom has been
Hﬁﬁﬂhced wWFth & iketreilbatramors of ewt exhnfplo methodadegyn that facilitates

d | f A het icl [ t th
R e g ey A oSG 8 2 i BE AL KT our
[UOQBPgen rFIE ALOMR, ilQ6traiohl Oard ¥&ABPlhAYbING dEEES that facilitates

one, two or three nitrogen ring atonms and one oxygen
ttergieting CGHI dgtaandior CKeterocyclic ring systemcan

L(feb?lélfde MOEFG. té']%%nqpusttra{lglg F %ﬁ & tlg ste\%] 9{ atrélelﬁgkgsr torarlﬁlsmitting

oatom 1S nltro en ‘and® s se

ﬁb@a&gﬁmle@mwlaﬁﬁ #d/or L. Ae;Khet er ocyclyl radical is
derived by therenoval of one hydrogen atomfrom a
Elﬂﬁél e car BBh s 2pilkysgten pf fﬁge’ﬁﬂt}%@ whiglesy gty erkygnvironment that

%eﬁf pyrr oPyé,aL%-Cb?/]ru ?%FOA ‘!V{'m {}%q’g}l?}l%{ﬂ{%s’ang?}w& éiescqbed herein.

gespl yl , EIG- 80 Qxdna[iyistratmmnﬁlayll exatﬂ[plazsgkty‘hl, that generates and

s Hbb BB Dl e THEBEA! ™ oo 1

[(ﬁ)@ﬂ“ azol ylg. oxRdhanedd4tion WFladzdible @Qﬂeﬁldﬂhﬁtz@été’ﬂmmes location
etrazolyl, 2H pyranyl, 4H pyranyl, pyridi nyl

of QEF] ditmyhd/onD L -Al S xad ydentifror pradsimiting cgll4- di t hi anyl ,

t hi onor phol i nyl, pyridazinyl, pyrimdinyl, pyrazinyl,

pi perazinyl, azepanyl, diazepinyl, indolizinyl,
i ndol yl, isoi ndol yl pFAIINE® DESCRIEPIONY! , benzo[ b]
fur benzo[b]thlen |, I Hindazolyl, benzim dazolyl,
gbt hi az¥eipus gobe IBntS AR AW d@ﬂcrlbﬁchyfllth rqf@irqm@ﬁ .tmghe drawings,

Wﬁgr%ﬂl ﬁ]?el {rer}%{rleniec ﬁﬂ&aft dé)(mohr%lfe%ltgx kgi ﬂ%ﬁ&ﬁ‘g ﬁlr&?gﬁout. In the

gurnoxalTi i nyl

Epliomuied Iddscﬁ)éhon [ﬁ@%&}pdsﬁt ef @ﬁp‘l@ﬂlaﬂon naSctose Gpbgfieidatails are set

al so includes an aromatjc hetergcycle such as

Bythrigloper tpproxids athorqugh yageptypding pf wrynoremémnts It may
| i | y

b SHRER. Koyl ASPLI AL R oyl LMD by st

éfuhﬁd‘.l ﬂnltcehierbiylstahcquj Weml@ba/inkgtfuc{urem amqbtde@mai laye shown in block

bst uted a tta hed to the en arbon at om
OFPRY P“&h%%cgﬁé W&PQF R MRLY %ng%‘ﬁ’@ieQ‘iS' al so
HMQdeeS bh&X&&iﬁwﬁﬁ%ﬁbﬁ&%&h%he&ﬁﬂkeﬁ6é,&RmWhF&Bd&E@‘%men
or both rings are heterocyclic, such as for exanple,

gt theotlikei anct etenidod i toi d:éqrop;y raazmmymter-t@éatqcbfauhanydlther hardware,

%}%gr%l gﬁgwﬁglg{lbenf g%fla zilenéiy StO;ftg\fa??% &ﬁﬁ{ﬁ@% Igggoﬂwire in elecutlon

PONOGYHIE, o MmN CY-l H)él th thr R amiesd fol Bigngs YSFr88ass running on a
radi cal or linking group of six, eight, ten or

fourteen carbon atons. An aryl rad|cal is derived by
the renoval of one hydrogen atom from a single carbon
ring atom Aryl includes, but is not limted to,
phenyl, naphthal enyl, azul enyl, anthracenyl [0044]
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st ereogeni c centers, depending upon the |ocation and
nature of the various substituents desired. These
wae@saseni c centers may be present in the (R POIU§®PS/067751

configuration, resulting in racem c m xtures and/ or

di astereonmeric mixtures. Subsfituents on a partially

or fully saturated ring may al so be present in either

cis or trans form AlIl such configurations (including

PIPSERSPIG e PECasHdr, cinagbieete anesxsyutablet hethisedpduergsution, a program,

gne Crrail E) ed Whr eéeg}%l io]c iil?lgstrgﬁ L ib%th H S cil%arl]ttioen ln%}ned n a computin

Wi hUhR %Cop% of éhe pre%ént I nv I"on. npgdhd% puting

edvitdhend theadhipafing @Bviat $6n 8% iaSdongfonkitdi @hélvAmore components can

stereoi somers or as mixtures in varying ratios (e.g, .

EnMs YR pipEeachs sk thrsad o exqertiemad FOmMpRRaRt Fahks fogalized on
' ' f .\

SR o O SEIRN E WR oD L bty Waiin. s

sappoehisorant @b qu@s wnows complitee radablei media dianiggbwirious data

not limted to chiral chromatography (e.g. chiral
HBtrst poEd disreen: Sh S RmPOPGF e g?ﬁ"‘éls’}ﬁ‘l%aé%g}’ AAYoR torcal and/or
fingnd gf&@ﬁ%g bifehSAl thSicé@ dshee Wit 8%1chaPldvih SEkd 8t @bre data packets

canphorsul fonic acid salts), or enzymaticC separation.
0. asd#n dome pie componene steractingewsk paothte dorbyorcet hini dpeek system,

|l known in t art, based on thei hysi cal. , and/ or
ARl Sieht abRe Bubssot ARy RRTH0S e DSt & gt Ssterns by
[aPaf Ihelsibnbh)i s specification, salts of a conmpound of
formula | refers to a conplex of the conpound with an

[M98Phani ¢ burthargard, ¢vatowneabodipients arg olpserdred; legsein iBogonnection
e , e dho f_Phar [ al ts: . .
PRIy BPs B8Rar oA PR oL IOFARRNC g Fhliimy pscrber uni
Subsé&ziber Bdstion, JasilcWlatyn, an@dbBONfemot® Qlation, remote terminal, access
Phar maceutically useful salts include those qbtained
syminabatseh geintaale derBatd WiralEre t OHN WY CHPNadPacse USRS tagent, user

¥ ic . i ' . S lts.
RSy B O3 LA LR S P o
tikdphbme da By sdiore dditiagort RPeotoarp@iiPd phénenct warRiasg lasl doop (WLL)
aci.d, with an_inorganic¢ or i c bas o forma salt .
YAtk PsPer&%érdlﬁﬁar At CAPR G_sg"f“lﬁ ol e geF i wircless
LR & RPEABR Y, DYorhf RAL"ER i ceOfor RAR: Corocessing device, connected to a

ni trogen-containing groups with such agents as al kyl '
wakledemodemh Merwhtnvades enbdsiimmtdese tlescfibedrherein in connection

ternary ammoni ym a salt or.sal.t.s.]0058] As .used . :
ﬁ’ﬁﬁeﬂ h?set %%tlo(ner:% H%S& Yaliorscanybe &le%“é‘[s O ‘1“89(31“% with mobile
WABERNarldN@nCABP BE et e d G0 @k dnnrked pikth Nade B, , evolved Node B
proportional amount of a solvent nolecule. Specific

gdVogla teey, CNibe basicriranpeeivgs biation (BES hpitseme other tasménalesy. t o
drate I nat.i ons u r |.en -
Bt 2GSRI RSy L8R O erin can b
phslemesedt ascal ntbthugl, sepdaings . orSeaidiorofe xamplaetukt Susing standard
patent No. 3,970,651, Qther suitable solvates are .
RparaBZaNdor GReiBeRTReUAIEIduSc Rhh{FamarEil plcmapdacture” as used
v -
(b SaL el S DB SHARTEALE, LML any compr
cadyde devitg|danwirng medr.niFet extme,. con(@b]reddable media can include

BkeRR It Reerer SRR TP e GEMEPOlal - FHi e JaPaY diskamagnetc
QHip,Og. £ %pti@atdiwstw.,g.,%bng%ew@ﬁ '(@E?,tcﬁgitaﬁ%fs\éﬁfewi%f (BVD), erc.),

cannabi noid receptor. ul ation of a”cannabi noi '
sreare pruts, eadh flash efidnewy edtvings de.gonpRON, afird, réickr kgedtive, erc.).

i ntion acting as an.,agpni st, .a partial agagni st .
AP y B iy Moyl MedRe et MO RIS RE O4f o more devices
SR BIhBP inthchRe8PAdAblcStheliaafr GRAindNHfeima&Bh. THE term “machine-
nodul ati on of a cannabi noid receptor can be activation

by conmpound of the present invention acting an

agonist. Alternatively, the nodul ation of a

cannabi noi d receptor can be inhibition or deactivation

by an antagonist. One particul ar signal regul ated by

~NENS Y o o oy



i mdazole ring. Zis a bond or a bivalent |inking
group chosen from-(CH 2)P-, -CHCH, -CC, -CONH and
WO Bos/isWmherein p is an integer from1l to 6. [OPEGBUSZh&067751
conmpounds have the structure of formula I, wherein Ra
is hydrogen or a substituent ¢hosen frow10 Cs al kyl,
C3-C al kenyl, C3-C6 al kynyl, aryl, CCs cycl oal kyl,
C3-C8 cycloalkenyl - S2R3, -COR 3 - CONR 3R4, _ CSAR
BRdable codRnE’ caalrmcludq @ng)qy.t being dignitedtter W@y]@ﬁg/tphannels and various

or, an ..nteger
SRR e B ol Rl O PO R st sy e
F00B3[ i t uenThe abcHiaquRl ede@piibednalbdein SIS bt tutkedfow Edtious wireless
fromone to four groups each |ndependently chosen
FOTBIRIPISRIEON FXPERNESIHCh 3 60de diviivien mhiltinle accopaffgDMA), time division
Y, Y.
AP Bty X Bl ks B, aoso
freqlfelnupr dlmidmylmultlﬁl(% Zﬂ:celssn (ﬂEDMAI),‘p cunls daavdrn gretﬂntfncy domain
ture Rb is a radical bonde rough
ibiniciteg, FP@WTF: and mﬂtﬁézsasﬁtﬁms T 3@ terigy Psgstewgﬁﬁ PF%‘fﬂrk are
Qtetgl&dqwéwhané%ab Aldewl sys@ﬁy Jnay 1%@%51@nt a radio technology such

7-substituted piperazinyl,
& MnIR@:Isadl bEetrTeBtntaédlqdlqoe’mcehsngUTR&he(CEMAIOw adtCkyUTRA includes

SheSl a” YBP B ARErtsB T e YT GHNRR000 Tovers 15

P00, 9B aNnd 5-856 ﬁaﬁﬁéﬂﬁ  AGDNIA s@rlsﬂ‘éﬁﬂylhy 11@6&61%' a{(ﬁéﬂﬁd technology
Cc3-G o cgcloalk -C 4 al koxy, ar five-nmenbered,

giok- aﬁéﬁﬂb ¢leyysteny fogé\d@bilmﬁﬂmémwah@m b1 $n OFAMg\ system may

RECREN A" RecnEHBED AP A e DR PG DY Buckar ot
Sloe@baral (V1B CREE sabkia r(wlrFlszzEEEasoamxwlmplﬁiz 802.20, Flash-

cl oal ky C8 cycl oal kenyl, G -C 4 al kox ary
QRDM; ve. r%%/ér@dl EXVIR Aretbaveof aivarahiiulcsfclggmmunication

S LRI, SRR Py pEE DT AR ) an PRRATRTPRLS D s

ﬂiakemsl E- Lﬁ[rm,nwmch@qﬂm QFDM Ayl thal dosmyink aady$C-HDMA on the

Aete o T Robeednds EOERSEFR %3}53%%@%’? ersHbEbir ¥oents Fom an

aﬁ—}zg‘u&ﬂ k¥thed @r&%n%ﬁ&%?a@er@ﬁ {”kéﬁlGPF@ @MA2000 and
5 oal koxy, C3-C6 cycl oal kyl, %s cycloal enyl

BB, arhydigsostlydd 10 xdpcusmity ofromy anoorgamnizatmn named "3rd Generation

A (A Y (A A (A A A ") het |yl

Rt Projodta) P 6, “comi 4, SOR 4 SCBFR 4,

@Bﬁl 4Ri ﬁefeHEﬂ 2562 R EFI CPRia Qxlreﬁg\'%onﬂﬁhﬁcaﬁﬁﬁ HRtem 100 is
6; mhereln (A, (A), (A ) and (A" ") are each

il vgiegsedh de rechgrdanass with vasiouh yearhogimenin drasented deagivy | System 100
L. .of t ¢
AU AR S SRV Sh b L BT IR i
Sho aRier gd)upsmeﬁhcmﬁﬁt&t@daﬁﬂm eing htooranbhee @roup can cornprlse
nmonocyclic heteroc cIyI i nemenber ed and ten-

piteRnap 108 pad éi‘bcayé@wa dlﬁl@e@growandpﬁlﬂ%amenw éﬁ2 Red .1 é4 Two
Erﬁ&ﬁf g%%ﬁlllﬁétr tdd R REIELRGNHE ¥ uipnﬁi)]\% Cr, | Hodl Jr & f\%ryantennas can be

e roug a carbon atom et erocyclic ring
tidlized formoacht grodp. @asé ktadon 302 chondditibwallyhaciude dazasmitter chain
rhgg of .fornula | .. ¥ ?;%L The substltuents1 Rh gép R2

5V cheing cagh oT Whigllecall, st GBMPESS RiPIWAHIYRR! egfRponents
Qs%oélgt%ﬂt el sihald 'tlfaflﬁﬁﬁﬁbn HANEAGHRORT (SE.) %ﬂr&&ks&pa'rr[bdulators

al kyl substituents. [0071] The substltuents
alruénpé@@rs |dnmepelat§>®$1tdemurl:tmis>@ms fantymash erd. blalsowllnlgp appreCIated by
eg O%gG al kyl, CrCs al kenyl, CrCs al kynyl,
P@%T I, CCs cycloalkenyl, aryl, and

heterocyclyl haV|ng fromfour to eight ring atons.
Each R3 and R4 can be optionally substituted with one
to three groups independently chosen fromGC -C 6
al kyl, G -C 6 haloal kyl, CrCs cycloalkyl, C-C4
al koxy, G -C 4 acyl, aryl, five- to eightnenbered
nDnocycllc heterocyclyl 9-, 10- nenbered bicyclic

oy o



atomto which they are bonded forma 5-, 6-, 7-,
8- nenber ed nonocyclic heterocyclyl, and 9-,

waeossiyes ed bicyclic heterocyclyl, which nonoRgLUB08/067751
heterocyclyl, or bicyclic heterocyclyl is optionally
substituted with one or two sfibstituents chosen from
oxo and -CONR R 2. [0076] The substituent, R7 is
selected fromthe following: -COR 3, -CO2R3, - SO2R3,
HWd4b- . 6- Bamﬁdatmnrﬂé)r%b;@n e@lmhemmat%yktlh ghe or[rnorwjloblrhedevwes such

%ﬁlir?l% eevc\ﬁt:esl 1(5 # dIPS eengevdﬁe_ %%e{%g?&t 1'6 S %hl% apprecw?[n?i that base
i’téﬂl&hﬂl (ydan c&m@tﬂca@é WK )é@lbﬁfatitlallﬁanﬁﬂurﬂbéf@ﬂ Yﬂobﬂ@fﬂeﬁces similar to
cycloalkyl nmenber ed nonocycl

mebde é%‘sl%ffsy]lm ayd 12%03\14'.@%*@&6@@%%@/@1114 1:22}1@%@?%&&%9@16 cellular
n%s J}%agggléﬁgef l%toﬁ ﬁlg?hfgf?é?wgfﬁn%flm?ﬁ%jwes, %X@Jh%lc?@&nputlng
dm«b&tsj satelhitesrad®sapbbBO podti@ning egeérhe rPIM$, haridive any other suitable
n|troggn atomto. which they are bonded form a
foties Sy EYNURICHYIS QESTCHITRISH: FORTINIFRTIOR ﬁéjSt?%‘ 100 As depicted,
81%119 a&h&eyl 1%11@ i) b&ﬂﬂn%glcml&hwﬁﬁ %nfeﬁnéshlrlqeanaqhat \bvhy@ aht%nnas 112
chosen from G kyl, halo, oxo and aryl. [0079]
aml bl seoondt 1alf¢relat1am rt(vmobtldn degubbta Wee ratfsrwaRé hahd 1RAnd receive

ken t oget her th th ar bon ato t he
S ERGOR G FHobil BBESET U SFstrig e it BAE dee Mt RoSe device
120G irS cORbduaRatiby vwithdgdtbhtdk ed4vhdd 196 ewh@c tdt@8as 104 and 106
substituents chosen fromGC -C 4 al kyl, halo, oxo and

ARt [1mﬁ980§tt10mé0 sodle dedee 12ﬁ2| ovdrsa Hptrasgetinkor] 24 arg receive

ﬁ'lf(glrngaé 8% f%% nél%?l&g(fé é 1‘25%” t & sse ﬁ oi@ &gaﬂe‘kqi}enﬁy division

E&pl&t DY Lhyaadnk brwaad yllnk 1B \éen El’ﬁl’mﬁ‘zi &ﬁfer@it freqBeieeadd than that
seven- nenbered and elght nmenber ed nonocyclic

neddpoeyess link 42¢ $rddingnkd 4 @A -omide p diffgprtyfegqugncy band
{gl?}%:l %lgagfé%%:lweg r‘b @\geﬁécfnlwl \/62%%4 n%m? ek%ql)glh)e(r o 53{1%’6' (vaon duplex
6EYen symﬂnefbmzlardrid]ke]l I§hendrrevdrer Bok r]i)(l)]oalyuﬁ]llze a common frequency

RErEaor igk 1o &~ gat Rbes BrmH oTrataeney band.

¥90t3§] one t Eaéhhét%ﬁp of Qﬁfehﬁé&eﬁfdfor' tRdgRaNA %Hléﬁ/ tlfép Q€ lesignated to
romC-C 4 I, C3-C cycloal kyl, aryl, and

cmn@mnwwbene®erskhném®e$edﬁdeev%hmﬁEWbend@2aﬁ@rexwmpk:anwnna

GBS TR SR S BB B SRS LT TIRREh e e
Ewéféa?(w badel stétich ﬁi%owcorﬁﬂmﬂ&a@&am&waﬁwar@nﬁm@ 118 and 124, the

nitro, oxo, -COOR 0, -CONR 8R9, -SO 2NR8R9, -SRi O,
@Ry ftiagnicsmon basg 5062) 1%%@@@@.@@@@  improve signal-to-

hydr, .
ﬁ@gefgaﬁlfa ky a}fg 1@E$E168 gu %4 AJE}&blPng | %qg (%Hsl%r%z%'r oAr%SO’ while
bR d&icand02 Nlﬁh&& bedrPRBRIngTtoe trandsit itd uasbik, dRides RIG and 122
and R 6 are each independently hydrogen or G- C
%gakt?qed rgrdogly draagh %p%ﬁ001§tg6 SPYF N p}aobllgiigwa@ﬁdm neighboring cells
BTl PR et ol e/ 9GT] ARE R B Eluhfirough o
siagleranmltrbeoeﬁ ignohobilg deviessb eMetcavon anylalei devices 116 and 122 can
het er oc ni n nenberﬁd and ten- nenberedag
ﬁ%%l@fl%l&% %@Cﬂy T P03 09T e A G RRGR O Hoigeciology as
%ﬁﬂ @pjion, in the conpounds of formula I, Y is NRa or

RR2 X, wherein Xis a halide ion; and Ra is
H36kn fr omccdréingdb|aovaxag1pldwyw@gew0 o@n b€ aemaltipjd-input multiple-

C%@J‘rzégﬁﬁé &0 1c§§ B]F‘ &C/%R IBC)}:CUI\—%\I S\)(P]tglille CES)al}Illet%kz&sgbstantlally

&y fipe @ﬁ@uﬂﬂekﬁl‘g kedhigdic taiekild eodhiMicati®d Yhanadld (e.g., forward link,
heterocyclyl Ra are each optional |y substituteéd

with halo, hydroxyl, cyclopropyl, acetyl or phenyl. In
this enbodi nment, t he substituent, R3 is chosen from
Cl-C5 al kyl, cycl opropyl, five-nmenbered heterocyclyl,
SIX menber ed heterocyclyl and aryl; wherein the aryl

1 . " . a Y - - I T L T T Y |




enbodi nent, the heterocyclyl OFR 6 is optionally

substituted with a single -CONHRi R 2substituent. The
wausustaent, R7 is either -COR3 or a siXx- nmenbRCEUS2008/067751

heterocyclyl . Substituents, R and RO are independently

chosen from hydrogen, Cl-C4 8l kyl, G -C 2 hal oal kyl,

Cl- C3 al koxyal kyl, C3-C4 cycloalkyl -CONH 2,

five-menbered nnnocycllc heterocyclyl si x- menber ed

mn@c yioki ¢ )rsecleasolf:@@L SFDDaraad ﬂlmlécené‘ﬁb@pw, bma:gfrcmom multiplexing

WREEF £ T BRRARENS PR o BTN bumber of

reqeaye bicahRi € rtl&CMﬁ)ba/thefsfcaRbaradsoBﬂtte’ﬂﬁeltl@ phé @ivahdrio form one or
substituted with a six-nmenbered nonocycljc

ﬁ)@feequelygmyptloné chamelsorintans crample a gapapigter of the channels, such as
toer,

?lste mLaﬂ@h lﬁg él%/{d/gfglo e gga %sgltﬁ%rhgﬁgg?b%glyC‘ﬁ?t%o'ﬂgﬂ?ﬁa@s&rﬂ% pilot or

redtrencac yighyll to iaid), inWhyinchroa#iiizo cyminumiatione tvatto elye [tyansmitter or
rlng is onal |l y substituted with one

g Bhebig epBiagHngS é’ﬁ%égﬁteftP&Fﬁnr%lftHW Comgugication data

9{1%90@655‘1&‘3[ Milta e UBS) let %@fe' thgicgntgﬂdéattﬂhian%ga@i gEitty metrics

I's either hyd rogen or
furbrbe |opummmlcalann| célammtselm Onmmaﬂ@dr thgech,am@is CBn dcktht ,physical

ko bt et PG e Msnbbftdd cofWilink sharcd channcl

SCEYGth Ylansiifed 8h AotiBnidd KRl and ey g pr al kyl, aryl, and
eterocyclyl of RI1 are optionally substltuted mnth

0087 one t do tfaniktatesuidizaiionuehths Cpﬁ@@lrfé’lﬂﬂ@i% |aycophikehpnnel format
{nd?cg][o @Ig 851%; Ib{e et%(s:l%é[ ??/t%l e% Ilﬂ%éo the %tyth of the coPtrol channel

I've- e ere eroc cl
@iﬂd/dﬂltﬁe-sﬂﬁﬁbafoﬁdn@h@at@hl datheheireOy clly lthis hagd, the CCFI can be
hydr oxyl CONR 8R9, and - SO2NR8R9. [0086]

1rﬁn56H€er§b% éfst &FQ% ymbpbekit BRER neEansa wigrval gBT]sso it is one

DFRCITR Rl BRI, e SLCORL 6ol 06 B3R Ghnin 11

fremfyade stgeon d0itoRAGbilesdoMRBRIS chn irahiethe nuekanlsebsetjuent OFDM

this aspect, the s bstitue S.h dr oge n and IS,
WERRRS © fmlﬁfl%nqafa%tﬁ Ghagnclss Eis&zm@f o Pﬁ?et drvice 116

Ead & nindrucfire MG {uBbd (ENEetr3t cHaBREJ] Th e

i nvention provi des anot her enbodi nent of the conpounds

B038br mul aAkgordingrtean crariisle athe nnmbgetransgutédd inghd COFI ® indicate

nd radi c ¢ Rc |s chosen fromthe fol mﬁqg; halo,b d

C. Ry qE AT Subscqusht, PRRCATTICrs eampsSig COBUpl fnely @ be #, and a

AYEb&AIFHRL ﬂm b@FdGuired td/t@aﬂ'ﬁﬁﬁmr Rds REBEAPPEAEEdtYd that there can be an

si x-menbered heterocyclyl, seven-nenbered heterocyclyl
armeqlﬁch Imﬁwﬁml edramyict yypes or H@l@@dd@;ﬁ@bwntwﬂmallacmo channels, for
I I het erpoygl
{%Sg% a y Su%ﬁ}p&% mhee? ¥ c%rﬂ B? rlb% ogn% %t%l Late %quﬁ%d & Hansmit the
ﬁlh,thérl nuetht CARdepeadeddd by mbesies tHertamdalo @ﬂur&b&ydf sequences of
Cl- 4 al koxy, Cl-CA hal oal koxy, Cl1-C4 hal oal kyl, C3-
e%iir%llekphlase ahift keyingdQhSKpenrb ke (Bich et equences of % QPSK

ﬁ;hfbdf? E’)ﬁ}gérgg y?ﬁh@nf CYig! Xm&ﬁ‘%ﬁg %E%j SP\Ithp%f%ic %&eryAubcanlers

gppanmg the systgm bMWldﬁ(ﬁ?ithMﬁrst- CERRI 4ymb@OZINR d4R1Iclude mapping

- N O2R16.,. . - i 4, - 4R15, nd - NRi i )
@G[F%g@st]) spefifi ecfm Ipgsnt Bﬁﬁsgg\l %ffé?ﬁmef# R auRHSY ﬁ%ﬁan be specific
{0 ul ﬁeﬁt&ﬁe; (b% %c&ﬁ’ﬂ‘l‘ag tQh €l 'sﬁecﬂﬁccﬁl@t RBr oﬁfer r%%chamsm) In

and the radica is chosen fromCr cyc oal
@idisors ytb¢ 6T Heqapl be phempled sfpwﬁcrtembeaibweheﬁ@r oMoa:¢qur in one

Sk PP PR s BRI R el T

optionally substituted with fromone or two
substituents independently chosen from Cl-C4 al kyl,
Cl-&A4 al koxy, C3-C6 cycloal kyl, hal o,

trifluoromethoxy, trifluoromethyl, hydroxyl, cyano,
and an additional optional independently selected halo
substltuent [0089] In one aspect of the above

Y T Y " o N o r s o T



[0091] In another aspect of the above enbodi nent of
t he conpounds of formula I, Zis a bond and the

WO 2085179Rc i s chosen fromthe follow ng: C2- GBCHUK00$/067751
C2-C8 al kenyl, C3-C8 cycloal kyl, CrCs cycl oal kenyl,
five-nmenbered heterocyclyl, amMd six-nmenbered
heterocyclyl. In this aspect of the above enbodlnent
of the conpounds of formula I, the alkyl, cl oal k

tp3Pbal kenl oandxsrapler 6@yd¢\ymlnrkf (IRo) a¢l@owﬂﬁ gomant CK) control

ua%ééle%]a(%%ﬁ transcr}l]lttg(é r%lc?q,r 1l1r11g é? téﬁm%(?ﬂbﬁ‘? tta :ng?eﬁq ificd in the first OFDM
tyrhi5d1 U o @Eﬁrhp!ﬂe, thedc CBI @%Cép@aﬂfwlnunhﬁk of sﬁbseqwﬁy DFOM symbols
cyano. [009%1 In_a particul ar ect of this
edrpyininete Dk REK %ﬁn@@h Sn@sq%le@%oﬁnf%%%%ﬁmbe modulated into a

PY [ hyl.p yl , u
{é‘wgﬁéc’[l met%?% grﬁ%l %taglg'{?etrr]héeﬂf F]%P[ b OFEMUSYhbols (e.g. via
Hadmhil‘;ﬂb-nﬂm?, (ﬁsctreilef F(hmreoetdﬁyiformc&m TOpspoggdiet, pd/or the like), and
et he % prop

%T%Q]%QISHP% t0|t v CFé dgtadI Fﬁﬁ%ﬁ%r&ﬁtltlgn &AL be }qnployed in selecting
I?re('jn{g:fn@i}ék %P%ﬁsrhftﬁ(ﬂg tli]e E?;nk@K | ¥l whire BRYERiIds Y5 can have a

t hoxypropyl, cyclopropyl, cyclopentyl,
cyoinopent engie, rapgtliahdaopdr, Frametthyl iofarhmehexydvailable transmission

4.4 -difluorocycl ohexyl . ..
argtvith ot e SRR hatcts e, be ghlculatsd Mlayilized. fn the receiving
ddemls kb & el ohexrmpilk 'd}é‘lllcesdfl' 1t6antd7‘3i’ ubylcag M@t'eﬂﬁ'lﬁé ﬁfb‘ don‘vijol channel
cycloh tyl, cyclohepten-1-yl, thiophen- Ieth and

stryctuip dgm the3 COFY detaein- the yfirst @B@Q@]ﬂymhola aRd AEqOE naliy decode the

of the conpounds of
orn%% ﬁ?%%&¥ %ﬁﬁggsngggﬁosen from

pooagr 0pyr @Iﬁmi’ngy ko Pﬁgt 2 ahyietr apy ian- ebrythunications apparatus 200 for
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ﬁltaétlﬂécfhldf @na@ﬁ thOUH &0l one H¥ ﬁ@r@ﬁ&ﬁﬁb&l@@u@d’aﬁler pairs of a first
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QFFméﬁﬂﬁ@ﬂdbrﬁéﬂﬁﬂﬂgjl wherein the m xture can include
@f(‘)ﬂﬂc quan}%‘cédrgl §O[B aﬁ%%ngfee{h%oéoﬁl%r@r{lcatf% gje[garﬂ'ug( Eb’(f gan define
an ctontain an e

amobohahore[ &29] aht/odndaterhadictefdr which h@ricanerihfodmation can be
t he coqgﬁsnds having the structure of fornula |

i nd
BRI HC Y deserbrbiiireiBi d'oF éé@@ﬁ lgr the &5 d&é‘lﬂ@%%ﬁ@lcﬁeaw a CCFI
LATLRELE J 0B R B2 o AR, Mot QRREL) 52 gy convo

cleneps 0theafCFr can bbb duofindd. 4s oM dbionmibo bits, i@ anet exampla. obn is to be
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hppatrddhd DOO Y BBl _RS @cr@ﬁfbwdSCCFﬂ'BeeIC@EmﬁiBbﬁ@f ®PSK symbols.
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such as but not limted to, a hunman cannabi noi d

receptor or a rat cannabinoid receptor. In one aspect,

t he compounds of theinvention having the structure of
fornula I are cannab|n0|d receptor agonlsts t hat
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cannabi noi d receptor agonists that activate a
cannabi noid receptor. [00103] In sone enbodi nents, a

w@a0Biis1b@r dose and route of adm nistrati on oOPCT/Ki82008/067751

conpound can be chosen by a clinician to conpletely

prevent or cure the disease, tondition or disorder. In

ot her enbodi nents a particul ar dose and route of

adm ni stration of the conmpound chosen by the clinician
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HErarisT Padps e Attt gt (PTERE Carbuhe T of
thagosynt heti ¢ pepti de an1de of the invention refers to

an amount of the conpound as descri bed hereln t hat may
BE' £her apeliei gamme. dh¢ E6E] Jeequency ipanper 2 @%% ze gljacent pairs

f S
b kst IR BeRAC ! AL B ARt s ndor
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terials, conpositions, and/ dosage f
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ahdnaﬁlglccmpssqoldhsrem aﬁrdeemmd doopé Exanplortss first OFDM symbol for a
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¥ 2h St oY oS cilEince dRRIY Fo P BO Palgndi (not shown)
bOBLABmnfiisisRds Bﬁﬁa%tﬁs 290 mﬁ@rcmeﬁﬂéq&aw mﬁﬁ&eﬂka&h%ap the

salt" refers to a derivative of a conpound erein the

p&iFemfomasipnun @djagerr’r[sdbcfam@@rs ytvweak |r¢fgreane sighals ¢of disparate or the
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onventional non-toxic salts uate

somogivenmeslal isisabd behppreaiasmit thaompmmmbef of Heailabfmxhlftmg or reuse

exanpl e, from t oxi ¢ i nor.gani r.orga aci ds.
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b %éﬁé‘ijﬁldnh 88 ehd@hh¥eit haB IROLY %ﬂb@arﬁ&'sds Fa# %Qalﬁﬁle the CCFI
hydrochloric, hydrobromc, sulfuric, sulfamc,

frhqmphy) mappeni2f6 i @n a&epdsteam chuntber |af kaeyalld:dd suh@rlsa‘stlsto triplets,

epar ed s such acgtic r ni

el P BhY Bl R o PRaTiec . Redifis on Bhrfifi: or psk
ﬁioﬁﬁl'aﬁ@n 8paB610uSed RAMMIseit TRl @CEL, ahygiieedy AdhBdrCof subcarrier pairs
phenyl aceti c, 9Iutan1c benzoi c, salicylic,

ean bardetdraineg q cleansryivas zZibe CCFypmithe first OFDM symbol, and the
%u%l ?1%%? Sﬁﬁnfs ﬁe{no }?Fgﬁgrgs?xgﬁgf al% gﬁllts]%ara tE@leetﬁ_dtl SgﬁsuP lgs’s cells are
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‘é(ﬁ?fﬁel pREeK wqhﬂatm Se}saet@é% ar@futlthﬁ &trrelnsnﬁt G&ik gdigcent frequency
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SR po L iG] RIIEL G 95 W06 SREADIE (05 (flef) 1the Reuse factor

em el asTthore, caa bp Bahffa@eﬁ.wa}(sab Icyncam(eaﬁy ablm: thaltdiplod t(aeffectlvely

nt heti c ptide. am de .c e forned fr
étm @&#@ea%%hﬁ@deéﬁl nge; & eﬁsa%ﬁf%\?ﬂ%muﬂ ize this or a

fiHnet In%ﬁin ab qeme iTRf-caX M gen. PERLI A8 aagilvel@ nﬁﬁ%brr‘&f QPSK
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pabalnoslizddctl trgnsgui theblDE fb@Ke the datencan darm@ﬂll @Nee a number of
ni. gn ired, wt cation sy odi um o

BN oRE e 1 i R R PR BB Mrionsgf apewidtn
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salt. [00108] Pharmaceutically acceptable carriers

used in parenteral preparations of the conmpounds of

formula | include aqueous vehicl es, nonaqueous

vehlcles ant|n1crob|al agents |soton|c agents
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addi ti on of sodi um hydroxi de, hydrochloric acid,
citric acid or lactic acid. [00113] The pharnmaceuti cal
W@ 09p0si79é ons that include the conpounds of f oPEIIUS2008/067751
of the invention can be delivered or adm ni stered
i ntravenously, transdermally,lZransnucosally,
i ntranasal ly, subcutaneously, intranmuscularly, orally
or topically (such as for exanple to the eye). The
gligsd St Pbn8 CKamarsanisstmi b Bicesasidg ftleg nynlbgyrof| camlgw@s trlplets na
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i ndi vidual, [00114] For_therapeutic applications,
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k1P E AR R, NintrlSer oRNER 190 #8, BF SrEMET Degin™ i, the

EMtBForRnM dnd mhlltléﬁkﬁo%m'deﬁ@ﬂ)e@ BRI in"MEBRe st&idnM02 can
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Pomrésast anéhe, m@hde wlevise 104 psviveedlt presh viceheerreaniraenee gxpmple; the
Qo%f% Ea%&gl% g%?elapexc uags tﬁ%e é)oﬁ:%ngbfo?‘ ﬁ%r gggﬁ{lat Cat

Suc rou

ﬂmnspl a BagastaionBal,indudd aa(SCBIC@ﬁnem(g@mn ge@eme{mFl data to
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éwsam Mf«‘quep EORFEAhFRRIRESS, @a‘ﬁﬁﬁbﬁ%malef 88¢ pslilaé rscqaglbées the CCFI
PR SoR 0L AR, DR ot i e cun
ﬂErG?(EEILdaaH o'{?ehrelanymbelr of fieqinaicy aviedrtidratwidole campttohﬁie raddltlonal or
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Haghdt 310 ah Mt €L BRALVAT subORHLL PSR OFDIPEHARES in 2 TTI. In
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thisegswls tl@uuhblmsddmeﬁMtqandnlaaﬂﬁ rdctivs the CEFEmvlnich gpube utilized
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(@dubpi n COMHBQ&\I% S(hlelﬂcmd%@tal COFC aRtcdlos 03 1R€tHAS @6h Iddtermine
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CCH et pasitiquainnfr¢auegey prer whishttbe ﬁcﬁéulﬁ mapipgd @p ayell as a CCFI
&l.a | cer pai t hi .
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painthle,thg hﬁibﬂe devieades Iaa) recskie haddwltdsush §¢£a Girst OFDM symbol,
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eRRAN e 6651 Fi%Fét ifpe C;djﬁl dsteatoy 342 %hgeéerr%% bﬂ‘fatl%‘?ﬁfgﬁ CCFI data
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ir e bo .SY 0 coel i di , .
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aoherdscher ggnas fqnyguygn dn@hnassqﬁh‘@mla);q station 302 (not shown) The

R GRS PP AT SRR ETET Aplndl B O Wb aciecom
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acut e nyel ogenous | eukem a, chronic |ynphocytic
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with a 300 Watt magnetron. Normal phase chromat ography
and reverse phase chronmat ography was perforned on an
WO 8091809bi Fl ash (r) Conpanion (r) , Conbi Fl asPCT/D$2008/067751
Compani on/ TS (r) system (Tel e ne I sco, Inc., Lincoln,
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chr omat ogr aphy was al so perfor msd on a Waters
Aut opurification Systemw th 3100 Mass Detector. The
M o] QHﬁKveaglbalsvwn@Mgi MBeesgd taltra@sm\itrthe @EM@MSG he CCFI

ts were % f or,m,c _aci
TSt o Pl ibet i etiftoe 15 PP DnBor? PAE sRbityiRE e, can
wesrmiin® ivisith Bubca28%e Etran-Eﬂﬁ}ttddOt}@ déithl Narldi moWﬁﬁglﬂz:%decode the data
m nutes. Mass spectra data were acquired on

t he
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B St B B SR DI A S8, TR piveciaca
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pigin FDM sembolariigs slieed § paiwed dctraahided ousd givéen OFDM symbol

Br uker Avance spectroneter 1( DPX400 Shi el ded) a Je
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[00144] Li OH Lithium hydroxi de [00145] MeCN

Acetonitrile [00146] MeOH Met hanol [00147] NBS
WORMBOsSLCci ni m de [00148] NCS N-chl or osucci nPeri/tg2008/067751

[00149] Pd-(dppf)d 2

Di chl oro[ |, r-bi s(di phenyl phoskhi no) f errocene]

paIIadlun1(II) [ 00150] Pd(Ph3P)4

Tetraki s(tri phenyl phosphi ne) pall adiun{ O [00151] Ph3P
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&Envzlymbt C@frlodataas nmt @amgotmlsﬁl]ltte@ocmebbnb rovef thcheubcarrier pair to
h t
BT g S e HiyoPul GRS Qe ATeut meisngre. 13 and
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resemyezdCUE] detaco nmetlc&srwnaplpnwlonametwomk& e ifasttatetyl Shile, for

r%{)g@gt I & rcgtggog Gﬁiﬂla rtgo\é];,]%g oﬁ?%@gglgél a%?%mg& and described as a
SRS A, acﬂéh OOt MindYWbSsd aﬁ’&taﬁﬁre@atem thiShe fd88dolegics are not
473 pp. Publ i sher: John Wley and Sons, Inc., New
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&%‘&? Hl%g SOfO I rnqldillf?erg t org‘r%s an%%r %ﬁlTe%‘%l 1?111 % K a2} from that
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[(mswe Pr eSERGS Q)fF By4 &ﬂe%d%rb%&%ostﬁahfaaﬁms&dﬂrmlmng CCFI
rlacetoxyborowyd e provid 6. Treatnent of
dajmsuq:_lnd) wpientifyranudsaodated well s displayed. At 502, CCFI data is generated,

BB P SRR & b SR PpirSE s BREY. B i wapre, GOF1 data

@sﬁm@wﬁd bfole Ecntiol ERnAes\Wh theta BadiRgGamate dhdesfoP elaingl and/or
such as 2-chloropyrimdine to provide 2-8.Schene 2

[00165] As shown in schene 3, below, internediate 3-1

is reacted with a di borane such as

bi s( pi nacol at 0) di boron using an appropriate netal

catalyst (such as Pd (dppf)CIZ or Pd(PhSP)4) to glve

Y |




a conpound of fornmula 4-2 with hydrogen gas under
pressure in the presence of a netal catal yst such as

wEaioBasii7aen on car bon provi des conpound 4-4. TrREE/HB2008/067751

of 3-1 with an organozinc conﬁound such as 2-thiazolyl
bromide in the presence of a Batal yst such as Pd-

(dppf)d 2 or Pdd 2(Ph3P) 2 and Cul provides a conpound

of forrmula 4-5. Schenme 5 [00167] Treatnent of a

deapbamg! sfrudtorenuis 584.1froquencia ldsatienssure rsehastedeﬁov ir@mrmttmg the

m of 148 QpYy, eS| um by
CEEL AT, R (BRRBERRYbe TROBSR] 4 BE DRSS 1LRhuR)GE oR% Alinber of
PPYKi sgeﬁbcﬁ@m&emo Srahsran dhd CTFI Srathemew@u[a@@lﬁ&& of the available
Treatmant of a conpound of fornmula 6-1 wth net

hyl
bayimadthp dpwpg é§afﬁpléo‘il?ﬁ Sardivigth ¢ GamIaise ap mlsélh‘éﬁﬂéM symbol of a
E[TP gg‘\ﬁﬁ% -II‘Bé ag e (ﬁt su%&arﬁer%o nﬁﬂlg nﬁlie %Bbéa%e?s' lCﬁOSGIl]ﬁaWI dtegetﬁl on the

I gnar such as i sopropyl  magnesi um chl ori
am oluy, a@adahtetdsydebgrdfed}(yi ami eveanfyl@wutiesriars detpeundfedénce signals

formula 7-2. Reaction of nard reagent, such as
F@btﬁeﬁfeyrﬁaﬁiéaw&l}samt@a|tlaﬁ?§51 d%g th conpound 7-2

R’y des aaA¢qppaHR @reﬁ%en‘%? foRAtiBns’cad: b &@é&@ﬁor bhe %I' Hﬁﬁ‘é dlsparate
of a compound of for -1 shown i n Schene 8,

odlish Ehlsaem;sm@s dlsatdess wbmrastramh‘yﬂlg the CCFI at the sarne frequency

2-am no- 3, 3-di. net .hyl but angat e, a _co re

S AR b0 SRR ey e g fificized by o
fedives MYIHER! MZegt, Wot Rlciffage eMEhi@sg! ddiDi WMthe OFDM symbol
hydroxi de to provide the carboxylic acid 8-3. Schene 8

poote.) thy ravatsn subsarieesmsaurdd Sovpasi ke adjaeent do)petions, such as
%r%ge\}ly %ésd\egc_rﬁ)%%i %ﬁcogré}l%lyr the {J%"F?)% Cﬁ %%ﬂd% sgaced among the

eactron W Uor | nion
fripbsts. eKaﬁT@ﬂVEH Ea&F)heycerl 8at€ QNP B KKk ft8d 50 apﬁlof@étrba‘tmple{syprowdmg
reacting a nmpound of faornula 8-3 with anam ne

8 1d@flﬁ§;ffl%&ﬁaﬁ@r (@i thg call epdpicrired redgedt aé%ﬁn 48 F6FU déFa can be
%&f? Yq_?gozitl(?ree %et@lmg ﬁ%aﬁélb n%“[ g%%athg (};%FI%%QS@E&% dmltted over the

shosbn fsqueney tleydeazi de and a coupling reagent such as

E d 9-1,. Wwhi th des
[58her ¢ Sulifin(O v igh OHEREE: ingemeinoduRghe 0o (et ghciliate
recé-lv {20EERT dhee aatn'aeﬂltenﬂfyn% G ORI Ofh e feBF TULA 49 tﬁe frequency

an am ne such as met hyl am ne hydrochl ori de and
tmnm olgthe elage ndt @QJ?GI&H asitiTBTghad lfOIEi)fETb isoncccfeed. cémdeamtbed this

. ect n . or exanpl e, )
508 BT e RO SRR alBralitps SRARER; gfhe suboarriers
%ﬁiﬁcﬁﬁonﬁﬁﬁkoﬂpﬁk@ﬁef@reﬁmgﬁﬁm aPlvefll Ak At @ ddbs. 3At 604, location of
%30174 As  shown in Schenme 11, bel ow, treatnent of a

rftapfanthsdetermingd; this ean bs asubeariierdpeaioofos gkample. At 606,

. di b
FSlpRlog bRHRPOPL AR (S EknRod, ine s informatign. o 08 th ool
aamm@ngrttie OfCHIalarit . BeludiqudRe ddwitiifiod aoffurtiive ddeutdee supra. For
bond Wi th dr ogen gas usi g a metal catalyst such as

eI tlhﬁn la#tpsan thsl shelieet imfher PERMepmkpt Bs gemgared to other
D415 050 A1 5 PN PRI BT s can

stilcdrd as dBA&GTinp nepecdeslated g subsdqubht GntiSE edrer datd chraandls.2
E@ghl értz L tO ‘%'I{IP]be (E%()'%glvelzcga[teé lm;r er{) %ccgotrclia%rc]e ovleth one or more aspects
dewRtibyd ﬁ@?eﬁp)mferé?fé@:p Whidhe ZmXJleC &, ?(HRQ |d)efe3m91'i‘1?g"$| rahsBiiing cell

| hvdr ol m dazor L5- al pyrazi ne- 7( - car boxyl ate
b@@dpbllmslt i) parf @r@ﬂ?@]l d@taelpcalonmteibarsatandﬁmgfasr@smed As used

t hox th
e ol A 157 oro hLORE T o epBAET 53 5 Prgsesyaf reasoning
Kdut Tor9thfertink Nst4@s rof RN YRS ekl @ini¥Rt, ddnd/A0QEerWESmM a set of
added a sol ution of dlethoxyacetonltrlle (I'nternedi ate
A 6.20 g, 46.6 mmol) and net hyl isocyanoacetate
(4.96 g, 65.2 mmol) in 25 nL of anhydrous diglynme. The
resulting m xture was heated to 70-80 OC and stirred
overnlght The n1xture was cooled to room tenperature

R o o T Y, |



STRUCTURE OF DL ACK AND CCFI" which was filed June 20,
2007. The entirety of the aforenentioned application
WO 200888896 | ncor porated by reference. BACKGROUMII/US2008/067751

Field [0002] The foll ow ng description rel ates

generally to wirel ess conmunitations, and nore

particularly to frequency mapping of control channel

format indicators and downl i nk acknow edgenent

gbsgnaltlgns 4SI capBa@kwga @ufmﬂs fropo3jatanIngdrenss cew heremploaed snidentify a
e%}fec IT%RJ I‘I EJOCnlOCo g ender%l]tgaslr)lo

élzaﬁ”@le armie Sﬁfeﬁkﬁhce TP b6 ProbabllBlieSHatCio MY osputa®bn of a probability
ystens may be nultipl e-access systens capabl e of

§11§$§ﬁ>é¢1t31i1 Ry SE oWHemioé affcat vitased Ml &i gnsidgeies oy data and events.
??gﬂ%gérﬁbgctaﬁ feo o I?,Elr ‘.?0 t%¥§t£l 1%(5 acﬁ%?@éeag? ésogncl%smgt%ﬁgl%\@dlgs;eﬁ] events from
msléttdfmlventaaﬂ@b’ss daty s Seais infergnéanebulthein el eordtruétiinost new events or

mul tiple acce (CDNVA) syst time division multiple
%&1@@%% ? ermﬁ @aﬁﬁwe& P B »&Fﬁ%%ﬂot the events
a%%ﬁ%la(éa%os%xah o8} gﬁ&fnﬁ%g QnawHcRe chn&iéng'aYlH%a%ncome from

mul ti pl e access syst'ens, and the lik
dutdort scueral ¢vy:nt aﬂd@a@m can conformto

f|cat such a hir eneration neg shi
ABSSLC: 05ty S 3aaniihfh bl adrail e fa AR bt fpsreceiving
Embink&p@flﬂg@m data UNBbilcRleSice [700Q8Mp ﬁ@é%&lr@l:élyer 702 that receives a
wirel ess nultiple-access comuni cat| on systens may
siemll fremefusnstanpgpp aeecicomtemviac@et koW peifiomisplygical actions on
QF b;qlf?tegse an?pelﬁies E%van FB’G S dt%\5| & {T%glv&? %({3 digitizes the
one’or 'nore base’'s I’ons’via transm |dns on

tedivedndd aighat ey ebtal daniPts. RbRivedrn0arddn lcomprié®t demodulator 704
downlink) refers to the communication |ink from base

&@h@qno%nqdéﬂ%fﬁcme@ svinbels ané pepvidectheiyfa pguwogass 70§ for channel

gs%ﬁa@l%)l. r ﬂc@%s%o{' %0k NEnC BEMU E%O% sbPeliicHed Fib Oeﬂ]ag%la{é Snformation
evices to base stati ons er, conmuni cat ns

Iretiwed by nambiviee 7ty decandtiba sdostaioh dostramaidsen by a transmitter

abl i shed |a si ngl e-i nput si ngl eout put | SO).
gf)étaeﬁfgcesﬁ‘iﬂ ?tp‘foé‘trP%ﬁH‘F R ifﬂ‘&Fé’OH%’PB%RtS ?KP‘S&)S" g?‘élf%?rgo and/or a
?Mk&és&l ShhiHoth MHlalyzBl EnfoHRHbn (MMl S5t REBIve@M2S Ogenerates
I n addi tion,” nobil e devices can comruni cate
wiformagivh der nmtsmlmqueby tressnfitterd] r, abdsentsalaphons mer¢ bomponents
ef). 5\ §t| ons) in peer-to-peer wreless network
MPPRIRTGIY: [0005] M MD systens conmonly enpl oy
[Ill')lSB] pl e (Mbbiltr @Ve8 t7oantanadsitiendlyMdbipRice nid¥dry 708 that is

recel ve antennas for data transm ssion. 1?’he ant ennas
epaiativslac@iplesl toqracasses & 06 taad itlnt sam pl@ravdiia febelBonssrted, received

o] le..all owr i =di tj.on

%ap[? &?01%?%”}? gl\a}i[e?etso %\\niraﬂ?llg]lg cv'l\ldglfrn{eeﬁsgsdsa?an %%so&‘&{}“&“ Wit tﬁ %halgzcd signal
srepe dterfeasiat BireRith, anforiauten toheedmt @nangigaad clafnheln power, rate, or
interfere where sinilar frequenm es are utilized by
heiltmpad Ay otlqrisuitahle gderyition fapstimging p gk #shGmmunicating
[,ndjca CCiRh I r r
e Sy R oAty AP o qdBRREHY ROk Yo RGol HRY Qhorithms
ewsotinot vattecsnelatiagdhdor stildiegla chamek(e.g. Tperfdrmanenlsed, capacity
lgach recei ver should be able to decode the CCFl at

5415 obtain the channel structures. SUMMARY [ 0006]

[oea7f ol | OV\’Itnxglllpﬁ@ﬁﬁﬁlre@ia@dstthb f(ﬂaadstaﬂémgry YmBhoBN0H described
nore enbodi ments in order to provid
berdier sanahdi ageofvokitibh mentvoylioremingolatits siesomyvaery cirs imdede both

S SR R RS ety ™ iR S SRR B momvolatile
RlefizBNt@nOfncAlde RIABOBKINE Aetof@r (REBNI),NBRILarhiAELIS CRPBI OPROM),

any or all enbodinents. Its sole purpose is to present
sone concepts of one or nore enbodinents in a
sinplified formas a prelude to the nore detailed
description that is presented later. [0007] In
accordance mnth one or nore enbodlnents and

o Y - . o

O]??lg, §%§prrqoil§1o}1y&gr states, for




shifting subcarriers utilized according to a cell
identifier and transmtting the CCFl data over the
W@ 008aswe subcarriers of bandw dth. [0009] AnoRCEDS2008/067751
aspect relates to a wireless comuni cati ons appar at us.
The wirel ess comuni cations abparatus can include at
| east one processor configured to select a portion of
bandw dth for spreading CCFl data for one or nore
alnctgnﬂésprbw@dn@ﬂe R@éé(EPanb@r eleefnicallcerhsabl RINOM (FFPROM), or
transm ortion_ of

DR tEBBRT Moldtfs Pisrlor B i R aR kR nBhory (RAM). which

adts @s iR &aahdrﬁﬁﬁfoyy cqagplmgl dfoillubeatidi ehﬁaﬁd;t mﬁanon RAM is
pr ocessor. [0010] Yet another aspect relates

ailableds neginformcaich ghsynehpmous RAM N%BAM)aﬁxmﬁmlg Ram (DRAM),

%%hfo%uscbm' sb‘M‘Iﬁﬁ( (IOIII.IiL%r(IIREI L0 SOR A" BIRE SDRAM), enhanced
onmuni cat 1 ons net wor Wwreless Co ni catl on

SppaMt (ESIRRAM)O rymicsiénkmaama M c(SL@mmau lang Gkt Rizanbus RAM

ofR 8P cABRrae@onTHL T, G cSEREDAtIRIE HoilAgods 1s ended to

t I I
sl Usnsq i el i g g S tpecielian

H958hd basBdcatsot é¥sand/ar rp@m‘ter a2 cew Saithicy bs bipdrativedy coupled to a

ELEh dh iR iy XG5 el fodiafey bgutorbiot (@ BitBgoceived

PR 29f alarvdag (IbcoIié}oﬂl i]thaSIChIIl Hec®ObP6theRiRERmterpret the CCFI
relates to a conputer program product, which can have

date.o Frpueemple deatsce vere 2mn|r¢f@|1\cmﬁnnglt@bagnaﬂon addlssugl as a first
@%ﬁl\’f%shlbgp IIBIII e& ?d% t[Inerd %I rntiatl%Il e reference
2 St Tuct con c anner ' su sequen Igy’

ﬁlgﬂd’l@m THeedCoY déta QI&%CQ)IT mfc@n deﬁeﬁﬁﬁhagreqﬁ&&y locations for the CCFI
onput er - readabl e nedi um can al so conpri se code fo

dali thg reqrévedisignalis puchre selsiRpifr decatigns i) ac@FDM symbol. Utilizing
ﬁl@ﬁﬁﬁdﬁ%ﬁfoﬁ ﬁIe ?ﬁg%gt IIEC‘(IH&WI@E 1.h8nl e &IeaIH% CéFI data to

spread based at least in part on s t|n Bcarri ers
d¢teinine dtractnor of rget @ moa:felshbSqumttl o‘olne'ol ok/bjammhzxnnetsh éut also

FHETDe e AERUBHY (BbRRLITER T B ARG ISt Gy I Pt on the
Rgtﬁfen dﬁ EDGocafdRGlt G S HPEAsHieths (@IFI I?l%ﬁd(w(%d tilizE PQMRhrrier positions

According to a further aspect, a method for receiving

chthe rf Divhsymnlell) isodasemqunf@ddmmaﬂry anshuiwnetupge, the CCFI data can
onmun in I(SIS provi.ded. The nethod.can "
Bomar PRt Rt B PR B IR 5o BB KA OAC Frppsrmiting
8ell. i MBbil¢ @& 100! dhillIefumBér ombrriked 4 AU ator aN$ Bhd frimehitter 716 that
cell. The nethod can further include detecting

qumnl@nlcyynwb&%@ pthtrafsoTyigea e f@mm@t@gm abagchatingy pnasher mobile
d.identifyi t I

BB ABOr SR LN Bkt PO B Lg. s o o
ippecaed tion tief CORNdmh dttactof 000,3]CANGIth @¢codsPRI, dernodulator 704,
relates to a wireless comuni cati ons apparatus. The
Hd/@ modulatrmiini et Pomartapipthe atragessin/ (I)GE er Gdtiple nregessors (not
%%Jé%:ocessor configured to detect frequency | ocation

data in a received signal and identify a
f00aAkm tt eFig:)fS tshan (0Gktrathat @f Hagecn RO0! thastacilittpagdneeating and

the freguency |l.ocation rel ess, communi cati ons .

sqiprting  feauen %aIISHEI“EISe&QIIIITQﬁtGr ﬁt&%ﬁn g8 40 ppEpuiges a base

ieRGT s@NE. P %@Mmt [ Opd4h a\?‘ééel%f‘glbeﬁﬁat%@&%s diglaf PRom one

to a wirel'ess communi cations apparatus for receiVving

oo miare| mebiten devicéso Bt thiquigbr argtlurehtyi nf acwiiyelaetegnas 8§06, and a
ns net rk,, The wirel es rmunl tion

GNP AR R LS et ol BEDUF AFTHER, B biEh aransmit

higatal SUB. ORe&GJ%I_Sd 8toan trédeprdin@Hnation GO Veﬁéélv@%tdnﬁﬁb 806 and is
bandw dth. The wi rel ess communi cati ons apparatus can

additionally include neans for identifying a
transmtting cell based at least in part on the

| ocation of CCFlI data in the portion of bandw dt h.
[0015] Still another aspect reI ates to a conputer



[0017] FIG 1 is an illustration of a wreless
comruni cati on systemin accordance w th various

WaepeassIset forth herein.[0018] FIG 2 is an PCT/US2008/067751

illustration of an exanpl e conmuni cati ons appar at us
for enployment within a wirellss conmunications
environnent. [0019] FIG 3 is an illustration of an
exanpl e wirel ess conmuni cati ons system t hat

efdreteteliapsecisigmuith @ailemngul@@FISIaet %t d@n@/dglatd@uemdom&rmanon

eIe Lg fre nci es us rati
BEEROERaBRBSEDH Bl eoprogetel B dnie b Shl o e
f)l@)lbestsﬁladi‘ésﬁﬂllﬁd(ﬂ AdvEGHth ragatl &6 FIA. 76 Whaich is ¢RPRHY]to fal femory 816
is an illustration of an exanpl e nethodol ogy that

?hate|Srqr@8atnéf§ﬂ§%tw@chlﬁ@dftpe@ﬁy@w@ygf%)rm@@h(e &ndPiégnt) pirepgtik and/or
I

%@%rﬁer J[clggg'gglﬁ%tﬁacﬁtaf tgcﬁelﬁﬁ%g[?g{sed?i %{e Ilae%lggd ﬁr&aﬁﬂoﬁi%adm%%(s) 804 (or

b disprprebaso Gtdtioa(uendipwsy), aatfoy enﬁIGFHer dait@blandbonation related to

ACK. [0023] FIG 7. is an.illustration of_ an exang g

REERTTENg G @Eophagtiongapy fingligss phd ety Pecith gPreesssorgitals further
& 1Pl ASKFI [%t%éﬂcg': lnﬁppgr igg g athat | doWtsl B! IRRtions for

xanmpl e systemthat facilitates transmtting freguency
gehsouttingd (GORlatadet vacl basd! 6CFDLcra-’x®<Ler 8 DDtka] SCFarIIblesgtha €@ data.

Ldrqw tratlgn of ant exagp el ess net ¢ led
onnent CHANERATHE oyed P n8¥| oAt couple
tHagsty, %aho%‘ineﬁayest@[@ cﬁfhdtonﬁﬁﬂ’sﬁﬁﬁ tABRE bt BRAc MeSHicNdevices 804 that
50026] FI 10 is an illustration of an exanpl e system

traribggetiarchre of apicqycahsontrad charmpliepcgessabastct The [frequency
027 '
AR Bhe OB A A bAELEERY e

ctadsan ﬁﬂ:d‘(l@fs dah, a&ql(asﬁﬂﬂpard eddnitify @scliitd wvatednthé CORY de@lrtlates. As
DETAI LED DESCRI PTI ON 0028] Various enbodi nents are

Aesaribrds picy Ioadlywihe HC ¢ 1 date pebe evanhe sereadhilvigughouhandidth (such
5% n{lﬁ;le@ gﬂﬂﬁ@r@ aST'fI*Pebagé(F ?t fegstrlﬁ {rt 519 a nluhl%er Pg Fwallable

enent s t out. Int OW ng scrl ption,
pibcposes aod cemphﬁnatdfoQPSKumnbcus spedal fto ctradmmu H&: QIFI data.
t forth i d [ d th
et She HBFET EDISUPHOHTSDC Tocray S ‘D0 FHERE S el depeiding on
BRWRYefranshii@hge SHE Ra@MOMRRE, (B (G@N &?aﬂ%l@lcgﬁ@ @fh scramble the

W t hout these specific detail’s. In other instances,
WETFI dktaowhichtaan etlditiosal bnet d@vm%leslydqewteh@d\m 1d¢nbfyozc kransmitting

P SR AR, Al GlsptsTod B st el RS BE PracFp R4, it i 0

bOEprediaed 6@ HRODERT frequeiBy Hiaﬁper SISYQWMBcraﬁB%r 18D€ demodulator
like are intended to refer to conmput er-rel at ed

&ht iang/or glodulstorial dwarbe paftiaf ﬁb@p@ce%%%}ﬁoomultmlﬁ processors (not
I re and software, software, or software in

executi on. For exanple, a conponent can be, but is not

[006iLf ed t oFfeimghoves pii aResBler Witdicsy cOﬁnﬁﬁﬂ@ﬁSﬁS}@ﬁtema%O The

processor, an object, an executable, a thread of

wiskest ?%mu@cw%lg%ﬁ?m Uepictnoncoinse pation B0 gadonsrmobile device

t t
S G bRl RE TABRRL 58 e hoFg i b B 900 can include
oonpihae nhe b4 atation and/er monpthae nhe mohile desca evharditnaddiional base

rocess and/or.. thread of exe ution and.a co nent. can
BBt el daotile GrYaces SHp e DAl Gmdet obdigent from example
bakveSTbnt ¥R Ahd REIC TR 856 -debdiREMdeN. Int Q@(ﬁﬁon it is to be
conmponents can execute from various conputer rea dabl e
mmtuiecaath@\thaﬁdoaverstaage Hatadsrrmebiler deviet B @ dan heménnthe systems

(iftc” BRD EBL o FRuERoR i W curd oy (RG> 67 afibed herein

RAMENEORECREs FMRusaiRNRAGkkevds. 9., data from one
conponent interacting with another conponent in a

| ocal system distributed system and/or across a
network such as the Internet with other systens by way
of the signal). [0030] Furthernore, various

enbodl rrents are descrl bed here| n |n connect| on W|th a



herein is intended to enconpass a conputer program

accessi bl e from any conput erreadabl e device, carrier,
w@eoosesi7ae For exanpl e, conput er-readabl e nedi BCTHS2008/067751

include but are not |limted to nagnetic storage

devices (e.g. , hard disk, flbbpy disk, magnetic

strips, etc.), optical dISkS (e.g., conpact disk (CD),

digital versatile disk (DVD), etc. ), smart cards, and

fa042h nenDAyb@iS@\ﬁtht@Q qe. tyaf cEPRANT 2 samber @ﬁdaékstrdaey, is provided

t| 9 st orage

fotoe £ 9sBh Srbe 2 e Bl ROL R JRORERE T igordine to an

a;mﬂpiplé, éuchedatetraﬁ&urﬂ eah erRdaMseniftedioned @rresgeotivdlgntenna. TX data

i nfor mati on, The term "machi ner eadabl e nedi unt can

piosessele O 14 formals. BR4Gtg anfl nintcelgates, they waffissdate Hifisp@| Based on a

RARUATAHR: ShORE R L L RRARLE Blul i Rplfe codsd dat

[963] [ 0032he Tbdedt dath firquaels datestichmetin hermeilopleayd béth pilot data

used for v ous vvlrelesscmrunlctlons tens s

using 86’%0%9116{ %%ﬁnwiwsbqnema @@éﬂ&@ﬁw %%mslua% vgéﬁhaﬂnaﬂy or

Mrhd RIS ARC SISt (DN (cah RAFEQRKCHI 'd‘i’\hﬁbﬁ’ rimmﬂ)fek&l %FDM) time
E

access ( orthogonal frequency division nul

éiczisisssnmm)i (T®IMloe code mirvasioh maduelneyd OPBi)Nn The pllot data is

th Th

Byl Qo ottt il e eior Tk whireRGa LRy pe used at
MoGIMAEYS b SIMo"BYiniafPERARE tresbongdi phé ﬁﬁhﬂﬂ)é CDmgugﬂu &@sded data
Uni versal Terrestrial Radi o Access

far ceaclyiRia. streaiu erss bynerestydatesl SYW@DMMP@&% dagpdhert a particular

%@5@%@@9%@ e e g %%%gsg Vﬁrlée nsg ﬁpﬁgﬁn% (%_usdd%éug ;%wse shift

k&GN OOPYN), SMCﬁhaééslﬁftClEb@rhngSWtFSK)t M- qh’ﬁdl’aiu@e amplitude rnodulatlon
Conmmuni cat i on DVA system nmay i npl enent

tMdROMeehin éﬁlé@tyd &Icthataéataewa%@ noTRAe (Iredwlﬁrm syr@b?lﬁ a The data

B85 SR IRAL e e 5* T ein Sl gy msrections

pertorinetbRArcavide digriroaisdodBoer sal  Mobi | e

| ecommunj cation Syste S GPP Long Term
@éﬁht i on ifﬁerﬁ)odvkaﬂaﬂ Sﬁ&éﬁ% hﬁeﬂ§aé%§’éeaé?s e40mes proxided to a TX
Nﬁﬁ@o e 90 %hl@f{ﬂébr?)f%@%g\/&é%ﬁ‘ tﬁé‘%ld‘éi‘al’é{%h%n%f& Mg for
on the uplink MI'S, LTE and
@F@M)esEXME‘dOl prodosurfEfittherf powiden Z\brrgtamlazcmll symbpbsterms to Ny

N B BO0RE R o Ihea ppb it TR0 brocessor

92(9 h%@bb&ﬂfoﬁﬁ dyeightd t&RRekAHbbRHIRE ALK&k didabekd antenna
2" (3GPP2). [0033] Referring nowto Fig. 1, a wireless

fomminck dei Sdﬁlb§$/§tbémg]tmnsﬁn§t€|dl | ustrated in accordance
vario h
g V20 U EEIRAATES REAPRIL AT QIR s
npenfiR @losidorcFatalxapndls, andnfartbat esmdétions c(a@ caiplifies, filters,
i ncl ude antennpas 104 and 106, anather group
%r&mvpicgléveatﬁ} dhm nalogs signals 1100 Pravide #n ra@(aal%t% rﬁagnaér%table for
rﬂlgk%ﬂjg\gar AU £ cﬂagrglelanlﬂur&fkfl NT-l-rWEdlﬁQEegrg §ls%o(?n transrmtters
ust rated for each antenna group;, however,” nore
mraahmangh OPPiase tramsniiged from ¥ echtémas @24hthrrugh |924tB&$pect1vely

tatjon 10 ca cadditi I |nclud smt

E‘Wﬁ? and At FRDUF derice fsg: ﬁLg aRynified ﬁalﬁte a%lgl}a# qrg Fgpeived by
W%Eén%@s @5@& tﬂmhgﬁ ¥50f aﬁ@@@ﬁ‘@c@\%daﬁgﬁﬂ' BB deabh tdhtenna 952 is
signal transm ssion and reception {e.Q., processors,
podidedt tor & respgbm\reprqg:gefns (RE¥R)dUidat ‘dmr@,}gh 954r Each receiver 954
demul ti pl ex nas

Sl R 20 Hro AR g o i vepsignal. digitizes the
station 102 can comuni cate with one or nore nobile

devi ces such as nobil e device 116 and nobil e device

122; however, it is to be appreciated that base

station 102 can communi cate with substantially any

nunber of nobile devices simlar to nobile devices 116

and 122 Nbblle deV|ces 116 and 122 can be for

o o T o o e




covered by base station 102. In conmunication over
forward links 118 and 124, the transmtting antennas

W@B00BasSEIsGt ati on 102 can utilize beanform ng tRCT/IHRI008/@657751

signal -tonoise ratio of forward |inks 118 and 124 for

nmobi | e devices 116 and 122. A%o, while base station

102 utilizes beanformng to transmt to nobile devices

116 and 122 scattered randomy through an associ at ed

eonditiange signebid prodislgi seawldsnamk fugthiso prasgssee Hiessagmeshte provide a

s%%%eg&ﬁtoﬁjeﬁsct%t%%fﬁqggce as conpared to a base

SECPONLY 'S iﬁg P %ouﬁh a single antenna to al

[00870bi | eAdeRKcega PYbERweI60 tmbDirdRivdemd pfocdhbthandly received

122 can comunicate directly with one another using a )

paabalt yrogmsr frgm dd 1eeeiverschifolbatpyl e o @piticulsy . rep@p3pprocessing
- xa S an

RN 29 BB B e B S o RS it progesor 960 can

dorsddariate Fdeiritbrdray e, syndidenodeOfcle dexeettd byrmbol Stroah amtdcaldrythe traffic

ny .type of dupl exjng technique to divide :
@ﬁmﬁ‘ﬁﬁﬁ% 4t S ERanAOPOCERITg, b R rpErriorsse, 108 e pymplementary to
{HabBerformed)bySES MNO%?&GSJ@?20%@ (’lt)b Qatal ﬂéﬁcﬁﬁ/pm ?gﬁ\ég gase station

one or nmore multiplexing schenes (e.qg.,
ft0.1i zed to nodul ate nultiple signals over a nunber of

ency subcarriers; the subcarrjers.can, b . .
LOBE T3 2 BRe ey B ot e Lo iR op i ngecoding matix to
GOITEURI GRY5RE AbEVANMBILSY, prdteSdR 988 3P f@mufitd & ARSHeinR message
of the channels, such as base station 102 and/or

pyhplissngle iaesindaepertian anda rankryaligdiortiaal |y transmit
b] ot or ference si to aid in s hrani. zi ng . .

RN cat TR SRR R 9 Rias. el bl b YRR TR OB pformmtion
eparingl the do@mediadteal Snic amd/sethat Rcdifed HanSedrhi Mhe reverse link
comruni cation data and/or control data, in one
BReRAt 6an P Broseyspd by gnkX drtagupeessai? 3§ pekichalyugreiyep traffic data

tri e Hﬁqﬁj t .

the Ilélﬁg?l%e fs&a%asnt%%e t eIﬁ %h%/agﬁpcsza @%2%1@%@1%%?1? ?élatﬁp&ﬁator 780,
cdmalitiveled DPDEEkHitarsd Sh ehrphgts 9 Bl andavamsmitkedsfaak axdbase station 910.

nnel (P bot h ansmtted aon . do i nks 8, .
HERET 150k ﬁé%wfﬂ%é EdR oglgted ign %TPWB_%I}% figvice 930 are
f&ceétlgle?by GRRRAR! B4, SRk by GARARE! 0320 BRbdIAEH $9tQfemodulator

can be transmtted t0 describe the structure of
PHE andntroadssahbyreRX( datd horcesdoe 99 dp exktreointiamceasd bink message

at a .channel ).... I'n thi egar t he CCFl,.can be
iR, PLGP e P e Byttt 22 aosans the extracted
leagetd détbinfihy @hidhTgbdod®y hlatrixStode Bf ddtB@nihingShe beamforming
itens received. Thus, for exanple, a CCFl transmtted
veightsdownl i nk 118 from base station 102 to nobile

hce 116 n_.indi unher. b nt

g@itll)gl s C olr)rlgor Fssslollr%gb%g%ﬁ %Imc qgncﬁ%qgé (g%t ?C?Ilqtg(?lh ﬁogl:%il%ﬁe’ manage,
bof) aypRBition et Habe stacibh 192 0 dedi @ebilcl Gevdan 9@t espactiecly. Respective

structure for the subsequent control channels. [0038]
proceensig 0129d A0 sambppesociaied ithemory &tsid YedhpisteRgrogram
QL 48 4!l abeestdie PTIRE off cSHIDRGAERnS ORAIEEGSo derive
conprising control channel's can be n, and a nunber of
beqencaandenpubguicspedsd ostinragasSon the mplihk andsddvenling, respectively.
ciated that, there can be an n _specific to. contro
WaGel t yhes Brbg 1dgre0q ol B caperlinnys dercrioghierain can be
gﬁiﬁgﬁ@ﬂgﬁd frOhat RpdraNGBftwhid, Pﬁﬁxé@é%mhﬁidlé%h%,e milco@8ddCor any

, 2, or 3, 2 bits are required to transmt the '
cembiestionatigredie BOFk lwadwire iogpdederttytionapid meoocksangdiungs can be

ont.o a nunber of sequence f quadtature ase .shi .
Ry P Ppain Srbonet iERe P HOUSubI 3788 Nple). digital
Si¥AR Oprdceskdls QIS PEX adiPik) sigal pRstdkdih® eviche (I@Qﬁb?} Phod?®mmable
spread over subcarriers spanning the system bandw dt

for the first OFDM synbol. This can include mapping

the CCFl to specific adjacent pairs of subcarriers;

the subcarriers chosen can be specific to a cel

identifier (e.g., according to a cell specific shift

o - P —



thereof, or substantially any communi cati ons appar at us
that receives data transmtted in a wrel ess
W@ ivansi7e@t i ons envi ronnent. The conmuni cat i onBCT/US2008/067751
apparatus 200 can include a CCFl definer 202 that
generates a CCFl based at leadt in part on a
det erm ned nunber of subsequent OFDM synbols to
conprise control channels, a CCFl scranbler 204 that
bgrcaddiicss (PhES)CﬁFld rregiemdiably gase arraysl (FPGehtrire¢assors,aadtrollers,

Bt P B HBRE v Shch st BER b ebgfp Bfomn the
fnahions de@@rltedgﬂemn of ZlcombB4d4 tHew®r ding to an
exanpl e, the comuni catjons apparatus 200 can defi ne

tE3br mor &heanthol crabpdingentyaprs dmalementeds ap  §ffraqe, firmware,
RAPLIE 3, ALOSTREAB AP 0 O SPRC L2 P26 Sy in o

faaEtint-hadablodicdatnessueh i lym‘@teragefcompbm uArﬁodé)E@ﬂlent can represent

synbol s conpri.sing qQne or nore control chann@%
t@ﬁceé‘gﬁ paungtien, nae?P LOHE. HPIEB HFQWLINC, 8 %utme @ module, a

%M& Sackdgel S ERsOCARRY %6%51%90?1@ 1&9@&% | q8gf iRRkures, or
can generate additional or alternative infornmation
mgrasm @ta@geenltsn tAheoctGOFelgmeﬁh eatcﬁélcosplﬁdmbIaepth204odrasn‘gment or a

Ecranblet d|n to a.cell. sp

GRS B ASRg Heovus R (G BT dgrametes.
bO nRnfeRY |coh@ﬁ@t | frffmatiolyDh@QMRNs, pRANTEITY, &ed, a8 & be passed,
204, or” anot her conponent of the communi cations
ﬁqmalrdaﬂw tpapemiteedristagonly st daklh Qﬂ@@@i’r aehideg aperyoering message

TRE! Rl BRS8NI of ¢ cquency mapper 206
0 one or nhore adjacent subcarrier

[l}l)ml]s ( or Ebln@|seft®hlﬂéclﬁfﬁ1¢rﬁélﬁatldn[ Itl&l fEtBniqelsadiiseHiBedt Iserein can be
, for transm ssion thereof. [0042] For exanpl e,

rmleleevipd fyidy medules fagparocggresafingtipns, 2ad ] %}Bgtﬁﬁt perform the

RctiSn % %Hf?éﬂaﬁéﬂeﬁ‘{ STRO sbi@hre! Qf1cS LhHGE %&eéé%n megmory units and

conpat i CRR e transmt antennas and/or s

Exceqied rbg/yprbcbe@sdrs cd He neSteBCunt @an Be anpledhentedngirhin the processor or

anten Addi tional |y E uti.lizi the first OFDM
R8I 19 IS PEICGAT 71 Vhigh a8l B BF coREmeissfively coupled to the
f;fo%&%m vig Va0 edts 86 RN oWl 1Bt On regarding the
subsequent OFDM synbols as far as the control channels
Hlﬂlﬁ]rl sed Wnthefarerms tol &g rli0bdbistritad MSﬁmltquQQ thahgenerates and

e e frd e aREhb LR ES By system

PHOC b OIABUNI &S hLASIRRRBNAE Yese2@ion] BRI kvice, erc. 1t is to be
frequency mapper 206 can map the CCFl information to

apfjrecietpd thatibstane 1 @Q0sts penrowsatedag inoluhes fusicensl 8locks, which can be
guyﬁﬁg{a?gbﬁocg(g ethﬂereﬁ%@?nt#%8@&%31)[%%%@61{%% fb r Sﬁarog: %, software, or

demeiaxtdn thero (k. @ XA &re). t BestéHDOE treqmem @ Yogieq pesup2f}51002 of
can shift the subcarriers utjilized to transmt the
é@trl%v@mp@nﬁr&mﬁ&t et agi<iBCQPIVBEar Fordpatangey i%l@éﬁroupmg 1002
Oﬁ%%ﬁ ag Ieiecfrféglnéd o‘fl@ﬁt’ B3P Q&E %?ﬂ?le(ﬂﬁ& thapdaﬂ{eg %{ructure of
? ti ng or reuse schen% C OS§n or a given celal .
J;ubseqalehtby brensappred codted dharnats 1006, mormbermdé, thy &idFklae can relate

shifti reuse s n be based at St | .
[9at PR RS SoaD DL T B EorB St L 8 n Father, logical

g@hbm@sm@oeaﬁlt cRprith &heel&@m\m Gintpoh B0 f5te58e@ng a portion of

Subcarriers. For exanple, the CCFl frequency mapper

Rgglvgdth ayepahihéhaChitihen ivfpreaddiabebitdestibcrart oreregsably shifting

Tisds PrEb SR schit B Gt e Hing B EGFOpERTIL. frequency can be

omsdeh Bhicdnat YDA ?aﬂﬂ 2athviaNatlé Frghedeyt aﬁh@ tehihlequided to transmit the
requi red nunber of subcarrier pairs can be determ ned

for transmtting the CCFl in the first OFDM synbol,
and the subcarrier pairs can be transmtted in

di sparate triplets to ensure less cells are
transn1tt|ng the CCFI at the ‘sane frequency and/or at

o e o o . AN NN



conmponents and functionalities shown and descri bed

bel ow i n the base station 302 can be present in the
woreshg778kevi ce 304 as well and vice versa, in BCEUS2008/067751

exanpl e; the configuration dn%l[ cted excl udes these

conponents for ease of expla ion. [0045] Base

station 302 includes a CCFl definer 306 that generates

CCFl data to describe subsequent control channels, a

CCEI defer dhblchoses (ﬁrsquemav ce basitifted farhegiGoRIcl dauaiquely identify the

B0 BRSO P B0, B SR o

fhe aUUEDNG4ta 84 b@s@ﬁbuemmduﬁ\uyc hAd‘cﬁt%tﬁlIl?V!hd eC@dddtd eaabe Mapped in
al ternatlve cell identification. In one exanple, as

aleutial KIEDM; sysnbobef 2 T8 faeereammeppdhat 3roc v camgetenyine control
Fo i AR BURGRRE LB ipl @ LAt S ROl BT woupne
t @i2ecanecdrherideChid, cleditich coatpohentuor tazenlittirg thet@CHI deta over the

ntrol channel r f or subsequent OFDM synbol s.
feg%%ﬁ PYH BN |0£%a@{w é@ia @Q% |Iﬁ&nﬁfé§ma{l€€§ﬁFlV&é& s ogy ptilize the
trhadmiga C@@ﬁ %'éﬁ‘ t0 Qdéﬁgﬂr tl%attrﬂlsﬁﬁ’t%hg'cgp 'P[Hdﬁt'fcﬁlgllf,ns%l)(tem 1000 can

over which CCFl 1 s” mapped as Wwel
thebod @.rrn@fmdryt H)dﬂ that metdms onkéruchensGoF bxentatlag funstronshassociated with

f bi
RORES cobmotans YaBRTbas BAT aaf: WHE Thwvet B PRbmaRgynemory
SOTNH is t& QPRhi&EB8d et bnélef thord B?el@&ﬁbal%ﬁ%ﬁ&ﬁs 3864, 1006, and
can determ ne |l ocation of the CCFl data in the

b%%nwmtwﬁhmm@mw:ml@ecoder 314 can interpret the
dat a. e e, i he -

L2 T B SRR R AT e s g
iRty CEFS duta ia W[rélesﬁQMn&ml@’@tﬁtlnslﬂét\ﬂoﬂEﬂ S}(sw‘m 1100 can reside
substantlally any OFDM synbol or synbols in the TTI

withinr arhags stafine. eemle diét’l&e ¢i6.» JAE 1@%&9&% eAs mew@émsystem 1100

f n f

B I AR N B FerRE FEEREN I ERE! By Processor.
JdtevdsEFor f:omumetmy thmmfe(re ﬁlﬁrmwaread distaomal 109 mqﬂnézada logical

t he dat hr.ou acent arrier _pairs

gioupingtd o ido aﬁsla? gl ORI 3ha6?a0ﬁﬁ%te ml%ﬁ%wﬁ%lg CCF1 data.
EG@@M%rouﬁﬁ% qmmﬁ{ 1&fud93§|%1§c¥ﬂ'fm lcSmb &Rt H&dRErmining frequency
desired to transmt the CCFl data. The CCFl detector
BtatonupdnCEEL lata tigougimuORDMcsimet oporton syfrbaidsvidth 1104, Such

c ri.sing the data, can determ.pne. which .subcarri

B aRP AluoTR oG n R S8 BRBighy Battuler Sibe ifpfnation. bu
bbb kd &8 tHeec AORlatdlepnEleEandddusd il éteGhEhRIpMNMBtufe of subsequent
transmtting cell t hereof based at |east in part on

mt@lh ard/bcdats Pleangclie Moroevor lpgigali gdromma&éhf?%@ﬁndnclude an electrical
? ﬁp %ér_l?{ené}f}ll%g R%xl ?nel&il% c%ﬁ b %"dr rgrtg Ia%f’]lhlr P2 a(%n g% location of

CE(EI sfatauit tHeep@tios Wisie@mdeidth clqur oThwndheoICRt data can be spread
channels (such as a nunmber of subseguent OFDM synpol s

W@ bapdhyidgh andhaltHed sych oodant Y'PJF%ﬂSﬂlgmﬁ%\RFltl’oaS described

e, SV 0 PO R A5 pancions

far amsentingeftinctidns i assdetdab wath prl @tiiad @dmpbaints hE040kaAMI106. While

ST £, bt et RO A 3 bt hS i
dehidiRhsands L ey ahedis: GRBM SuiEba! £10800 can

represent 4 OFDM synbols fromdifféerent cells where

[00FT] i nf or Métak das i een rdassmbadt elbvier oeludag lexembles anone or more
this.re exanp can.b

PPbSERRn dhiv PE SR Rof porsibier SRGRUCARH SPAERGTY Cmbination
6€ldofpofiette rcﬁ”ﬁﬁtlfo'd@l’d@ie@ Pd?"rplil?aseéo@f aleSerfti@Nght tdf@@dmentioned
at each cell for each antenn 2 transmt antennas in

this case) over a nunber of subcarriers as shown. In

this exanple, the CCFl data can be transmitted in

adj acent pairs of subcarriers over the OFDM synbol s,

such as adjacent palr 408 The subcarrlers chosen can

1. " £ 1+ 1 o o Y a1 o o PN Y A s



appreci ated that, although not shown, reference
signals can be transmtted for antennas 3 and 4 as
wowels/157e¢ exanpl e, the CCFl data at 414 can rRCHUS2008/067751

control formatting for two antennas (such as 1 and 3)

whereas the CCFl data at 416 %%an relate to contro

formatting for the other two antennas (such as 2 and

4). In addition, the two antennas for which CCFl data

tmbedimenisi hyt praes wirdiney salh ibltha krtomey re¢ngnizgbibatr magy further

Bk RSP R BRIl LSRRIy Kl e

&satibed ttbodikabhts dad t&@rRIBd Be cmpreadllisach hitGawxaModifications and

over. the OFDM synbol . Thus, where 16 QPSK synbol s are

vationethat Sl WHBIRGAT spifihandseone 96 tha smwepdedattmmsg ugthermore, to
e e C + k . t .J.al .

R R CHRJRHE AR S U o Sl RS ARHEA defgrption or the

cdainas, sqilob aterhefs  pacrdelyto3 bt rinplueivs @mnd alah@rnsitdilag to the term

| datg transm.ssion .fromeach antenna pair at.each :

‘tggnmrwg@uaﬁ “GRRIPHBR, 18§ﬁﬁemr?tﬁ§ “gvsﬂ BB A &rirapsitional word in a

guphoyed as described for the 2 transnmt antenna case.

It I1s to be appreciated that simlar schenmes can be

devel oped for a greater or |esser nunber of antennas

and/ or cells depending also on data size and nunber of

avai |l abl e subcarriers. [0050] Referring to Figs. 5-6,

met hodol ogies relating to transmtting and receiving

CCFl data in wireless comuni cati ons networks are

illustrated. Wile, for purposes of sinplicity of

expl anati on, the methodol ogi es are shown and descri bed

as a series of acts, it is to be understood and

appreci ated that the nethodol ogies are not limted by

the order of acts, as sone acts nay, in accordance

with one or nore enbodi ments, occur in different

orders and/or concurrently with other acts fromthat

shown and descri bed herein. For exanple, those skilled

inthe art will understand and appreciate that a

nmet hodol ogy could alternatively be represented as a

series of interrelated states or events, such as in a

state diagram Mdreover, not all illustrated acts may

be required to inplenment a nethodol ogy in accordance

with one or nore enbodi nents. [0051] Turning to Fig.

5, a nethodol ogy 500 that facilitates transmtting

CCFl data such to identify an associated cell is

di spl ayed. At 502, CCFlI data is generated, which can

relate to structure of subsequent control channels. In

this regard, CCFl data can be sent before contro

channel s so that a receiver knows the control channe

and/ ordata channel structure. At 504, frequency

| ocations are selected for transmtting the CCFl data.

As described, the | ocations can be based at |east in

part on a nunber of QPSK synbols required to transmtt

the CCFl data as well as a size of the avail able

bandw dth. I n one exanple, the bandw dth can conprise

an initial OFDM synbol of a TTlI having a plurality of

subcarriers. Thus, the subcarriers chosen can depend

on the anount avail able, as described; in one exanpl e,

subcarriers between reference signals can be sel ected

for transmtting the CCFl data. [0052] At 506, the

frequency | ocations can be shifted for one or nore

di sparate cells. This ensures that less cells are

transmtting the CCFl at the sanme frequency and/or at

the same tinme; in addition, shifting of frequency

| ocations can be utilized by a receiver, at least in

part, to identify the transmtting cell. In the OFDM

synbol exanple, the avail abl e subcarriers can be

grouped into adjacent collections, such as triplets as

descri bed. Accordingly, the CCFl data can be evenly
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based at |least in part on CCFl data |ocation and/or
scranbling as described. As used herein, the termto
wO powBas7790r "i nference" refers generally to thRCPUSESE67751

of reasoning about or inferring states of the system
envi ronment, and/or user from% set ofobservations as
captured via events and/or data. |Inference can be
enployed to identify a specific context or action, or
can generate a probability distribution over states,
for exanple. The inferencecﬁ%ﬁ probabilistic-that
is, the conputation of a proba ity distribution over
states of interest based on a consideration of data
and events. Inference can also refer to techni ques

f By dMESES: conposi ng hi gher-1evel events froma set
of events and/or data. Such inference results in the
construction of new events or actions froma set of
bbser yechethoente amdhottingt core] eshentel didiaat wfetawgionoin wireless
not the events are correlated in close tenporal
BFBWWHW?%““&WHM%k%PHE@“@ﬁé'events and data cone from
one ogen%@éfﬁ onf¥EHan AN Fotht %ﬁ@éﬂéﬁ(@%ﬂ%@@é%ﬁa‘[ RkBnes’a structure
is an illustration of a nobile device 700 that
6lainttriot eltaesels edsicquanyy ardsmitice operaincog nOCHintdatas;

?/ggle: §eFéd V[‘%E}eﬂ&%%]cl)erg Sgﬁ% i(fvgath]aonvrgfe Cﬁl Ciletilg%g é#q %els spread based at

RALteAPaxt OR @ﬁlﬂ%@%’éﬂbhﬂl@ﬁﬁfﬂ%&%a&}éﬂhﬂgﬂ{o 21 {OOFfRE, and
{e.g., filters, fies, downconverts, etc.) t the

fecei rawmyitiggahe CQ ad@ta gveri theseledied wﬁmltersmfév@n@w@ﬁal

to obtain sanples. Receiver 702 can conprise a

denodul ator 704 that can denodul ate received synbol s

and pThy hidehodhrgmidin 1 fptiae QSﬁl@fiSlﬁ@@CIﬁﬁibhﬁ@ #€CFI data according
estlnatlon Processor 706 can be a processor dedicated

togha el y%P%@“rnfornatlon recei ved by receiver 702

and/ or generating information for transm ssion by a
transmtter 716, a processor that controls one or nore
&orrpomhcntm;ethﬁd oblidi@ tlethecabéfficrsama/ farthar pelocted swocording to a

tha nal zes i nf.or mat i [ ecei ver
ergogrﬂ@ﬁ phed Phirg ﬁﬁl& ke QP g#ﬂ@ﬁ%ﬁf@&ﬁr transmitting the

t@maafhtas el 54§ nuBier SORGIMNIS s@fRGREs, MO € conponent s

of nobile device 700. [0056] Mbile device 700 can

addltlonally conprlse nennry 708 that is operatively

oupl r 0 that can st & data t e

7 ans it rtod BESR0B it oe T gisne ot Furap Bl eepS RSquency
@wmd@ahmpm@@wmw @ﬁﬁb@&ﬁ@fgi@h@ﬁh&\ﬂréﬂanﬁmiemel)
signal and/or T1nterference strength, information

related to an assigned channel, power, rate, or the

i ke, h ui for r
é Stinu Tﬁ@ gne%l{]&ld % nlﬁ{e 2 t%eagu %r%rég a{gza 1 é)?uqrahtg %f adjacent subcarrier
paiannel . N@nnry 708 can additionally store protocols

and/ or algorithnms associated with estimating and/ or
utilizing a channel {e g. , performance based,

gapac t : -ap =
G0 LRt Shin s, PRk o M AR SRR becen
hérceirrreiizoé f(ﬁlttalnemltung afféerbecersggmisy or nonvol atil e

menory, or can include both volatile and nonvol atile

menory. By way of illustration, and not limtation,
nonvoirgt lrﬂe%hJHBHP EDélrﬁ ar ﬂiﬂﬁér%ﬂrﬁﬁ% Md(lngpdﬁfai/até Iﬁ%\@amers of
progr ammabl e ROM (P electrlcally pr ogr ammabl

barROh, fompecadmg:@CFIydm aewebited foROM (EEBPRONjparae aﬁﬂea@s.
menory. Vol atile nenory can |nclude random access
menory (RAM, which acts as external cache nmenory. By
way of illustration and not |imtation, RAMis
avai |l abl e in many forms such as synchronous RAM
(SRAM), dynam ¢ RAM (DRAM, synchronous DRAM ( SDRAM ,
doubl e data rate SDRAM ( DDR SDRAM, enhanced SDRAM
(ESDRAM), Synchlink DRAM (SLDRAM, and direct Ranbus
RAM (DRRAN) The nenory 708 of the subj ect systens and
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appreci ated that the CCFl data detector 710, CCFl data

decoder 712, denodul ator 704, and/or nodul ator 714 can
wheoopast’oof the processor 706 or nultiple procRCHUSR08/067751

(not shown). [0059] Fig. 8 is an illustration of a

system 800 that facilitates génerating and sel ecting

frequency for transmtting CCFl data. The system 800

conpri ses a base station 802 (e.g., access point, .

8.) wlht racthededtvetaig1@, tfheherr eempusing silipnedting) sqleahon of the

one._or _nor bi | e _devices 804 1hyough plurality of

RO Bk BT S ekl fa0a 't hae

Or ansAlwigele cohen@netions Aipatatid) bompriglayi ces 804

through a transmt antenna 808. Receiver 810 can

r ecei #CI%hPoE PRREFHAN JMHEIICEERi ve ant ennas 806 and

i soperativ | at Lt D r

denndulate%h%gggiggg%iﬁ g%%%?@%h?&Egﬂggﬁf§f§§&§§%E%%§1fbnnm

are amdipredCh¥adps boearcr Bdrd dnlahachascthat &iasd ingrartt @n a cell

t he procg;songgescribed above with regard to Fig. 7,

and wiiCBH1§'s3%bupl ed to a menory 816 that stores

i nformati op.f&lipheddm cﬁ&atddéﬁjéﬂegﬂrt?mﬁdfgﬁﬁhw{cﬁl;gmd

pilot) strength and/or interference strength, data to

be transmory ecutled torthe eldedst exk prooessombi | e devi ce( s)

804 (or a disparate base station (not shown)), and/or

any other suitable information related to performng

ithe Varé QuRIAS thbARRmaARHod Mt ANSoSEhint O tHe AGERk Bne processor
Processor 814 is further coupled to a CCFl frequency

frafhgeeordegradia scrgmbbacthe GG datersegorimede thorps!lfigentificr.
transmtting CCFl data as well as a CCFl scranbler 820

that scranbles the CCFl data. [0060] According to an
exanpiree wike:spconamavatiSdsdapparatd EO¢RaNent the puRlodcof bandwidth
thereto, can generate CCEl data to transmt to one or

friates teobnlpelineed whsargen of Bdirstasteppine drequengy diyigopmultiplexing
@'@éﬁg légﬂ%oﬁﬁ%ttﬁﬁést{%{}ﬁﬁﬂ%@ﬁgﬁgsC ribed. The COFI
requenty napper can sel ect frequency locations to

utilize in transmtting the CCFl data; the chosen

| ocatjons.can, at least in part, identify a cell to

Wi ch TR el compunialefsaePalis A SR D thy %@P%ﬂgﬁﬁf@ further

L&t ChEcod@ha 5an nhRibeY 8P IMaRLRABhARr QY h&?{ng (I_(%_PSK) symbols

bandw dth (stuch as an initial OF synbol of a D

trasedd fur tlapssittingnthp 41GF] alatazas iwetiysra rofimtey af dablkble subcarriers.

subcarriers and a nunber of QPSK synbols needed to

transmt the CCFl data. Moreover, the subcarriers

uii | i 76 weRRsPormEliRiefiEns RPp4ratug B clam 1 Dahs Biiédt&Hsubcarriers are

depending on the cell transmitting the data. Moreover,

¢ Hduralllyl of ediaditeyubgaoice aAirs dosittoned bhveeCrneder gore reference
' ddi ti I l-t.er natii.vel Ut | t

AT 700 REGo SIRy i s VDR Rt B e

depi cted as being separate fromthe processor 814, it

is to be appreciated that the CCFl frequency mapper
$ig, Errwisiessspmernganondamgemiraeioslagnd; then/lesst one processor

-8
TR S SauPar Ll QR aiRRA orblI® o BRGHOY P drBfing CCF1 dute
alatek onpleormare isparacammmnacat i on system 900. The
wi rel ess communi cati on system 900 depi cts one base
station 910 and one nobile device 950 for sake of
iP5 Vi e WHRMRY @bmnhinidafioh® apSrARP 6L ¢ladth e, thakelSHST BBRtions of
900 can include nore than one base station and/or nore
banawidtheamblthd escldetedl cdispaniter parfiond @i t handwidthaddesrnate across the
Egﬁ:kiﬁs and/ or nobil e devices can be substantially

NS or di fferent from exanpl e base station 910 and
nobi | e device 950 described below. In addition, it is
to be appreciated that base station 910 and/or nobile
devi ce 950 can enploy the systens (Figs. 1-3 and 7-8),
configurations (Fig. 4), and/or nethods (Figs. 5-6)
descri bed herein to facilitate wirel ess comuni cation
there between.[0062] At base station 910, traffic data

o, R o I T



M MO processor 920, which can further process the
nodul ation synbols (e.g., for OFDM. TX M MO processor
wWO2@susEme provi des N T nodul ati on synmbol st r eaPGI/US2088/167751

transmtters (TMIR) 922a through 922t. In various
enbodi ments, TX M MO processc® 920 applies beanforning
wei ghts to the synbol s of the data streans and to the
antenna fromwhich the synbol is being transmtted.
1®0657 Faeless rcamgmmqaepngzmaretue|theéstrwm1tpr®@egls ekamgel format
LG VNP LS bR mB QMg B R L, P anal 0

i1e! Ot YHerLsh 6m€| B % P %n%llf|es
f | I t eﬁﬁansaﬂ'(bd gam@tmge&dn&bl bllitﬁmalnﬁhﬁ@t ﬁad@ﬁlt@lr $CCBI)Rfavihdedefines
a nodul at ed signal suitable for transm ssion over the

MRS e @A sehtsequmptly apsmitied seprftel gsharels gnal s from

trans t

ant onnsat g5 s e LORUS oP BRI HIoE AT B IR spread

baod | a2 1desviic gad50n rtimablyr enfimgt dved thodahdwielth at@inding to a cell

&%e%{ecelved by NR antennas 952a through 952r and the
pfigretPdi gnal from each antenna 952 is provided to a

r espeglehyerof ee%tﬁtﬁfng(twah aaﬁavthtl@ s@&t&ﬁgamoﬁapﬂandmdm.

receiver 954 conditions (e.g., filters, anplifies, and

domnconverts) a respectlve signal, digitizes

eco |tio signal Lo provi | e and further
L oe ol SES iR Bcab Srsbiditieb o XM B SR b ASthe means
for@6@MbEHg tHRYOPI d-84 A@8Mind RARL Lelcfigtat a processor
960 can recelve and process the NR recei ved synbol

streans from NR recei vers 954 based on a particular

(FEet 8L, PLESE TS, RaL 0N B5oh8, SLih 5 g i i

ﬁteatéﬁ & kiE¥ficrabfl adeeo dﬁhmbl deqeete digyioh ahulsplegia@ (OFDM)
to recover the traffic data for the data stream The

prokal 4 7 gy cByiINRXrAps I ipcbEb 65D 960 is conpl enentary

to that performed by TX M MO processor 920 and TX data
processor 914 at base station 910. [0068] A processor

99.0 cdhe pearcioss caamuyicdedmrappaatustuf chuifr & ddi sudycaraibrsi ace further

lize as discus ed bov Furt her rocess 0
éﬁ‘i?tttdoﬁ?ﬁﬂr%% ta & 8y of [IHRATAMES B eec%wg kegmg@s% symbols
f@hﬁéd(fdr RARIMANJ thew@n QIat% As 11 243 HENREbF hRMable QRER riers

he reverse |ink nessage can conprise various types of
|nfornat|on regardi ng the communication |ink and/or

%@e r elve dat a stre%nl The r ver e Ilng%nﬁﬁs%ge can
%sV%lé CBy B RXERIAS parpé’&“é1 us?oP sgricts are a
?ﬁ@eﬁitﬁv’ecﬁf hdjaédnt Csubadrficl Paird pydMRREd HetWadnd s§BJaBRF® utilized for
roma data source 936, nodul ated by a nodul at or 980,
ramaittingnelgrapge sigass rilate@ OSOIB ANQTR EBIGEPASO54r . and
transmtted back to base station 910. [0070] At base
station 910, the nodul ated signals from nobil e device
960 alke heRBisy e@knbmnﬁatlmr@paﬁaﬂ; of itk 16, dinelskr lwrnprlsmg means
receivers 922, denodul at ed a denodul at or 940, an
o spreadiag cpytrel ghrnred datagvee e@equeghaortlen»“e&t hagdividth @ccordmg to
El ﬁﬁéﬁh&d&ﬁﬁa?ﬁ?ﬁ@ gtmg&snttted by nobil e device 950.
urt processor 9 & can process the extracted
message to determ ne which precodlng matrix to use for
ter nin the beanforntn ht_s LpO?é% Processors
c @7 eé%ﬁoramug]&fl 1({1@ para frcz)afl latileﬁ é:pglprlsmg mecans
Fﬂ%%ﬂa%tl gh%s)paﬂa@eeb&ttﬂoﬁrbfaéan%ﬁﬁh 9488 @J&ln%l@CFI‘qa nkfated for
devi ce respectively Respectlve processors 9
amgorgnorekspatiee @vsweb.at ed wit h menory 932 and 972 that
store program codes and data. Processors 930 and 970
can al so perform conputations to derive frequency and
i mpul se response estimates for the uplink and
downl i nk, respectively. [0072] It is to be understood
that the enbodi nents descri bed herein can be
i npl enented in hardware, software, firnmnare,
m ddl eware, m crocode, or any conbination thereof. For
a hardmare |nplenentat|on the proceSS|ng unlts can be

T 1 -, . L )



[0074] For a software inplenentation, the techni ques

descri bed herein can be inplenmented with nodul es
W@ 2009/1577p¢ ocedur es, functions, and so on) thatPQEEUSINEV67751

the functions described herein. The software codes can

be stored in nenory units and’executed by processors.
The nmenory unit can be inplenented within the

rocessor or external to the processor, in which case

3. cahhpwirclaneammanicyteing appupliuedf cloim Be, the sdegarofheportion

SBE R Py Misfiad PP oF bl b aneg @R Blen 6 Bapawian.

that generates and selectively transmts CCFl data

over chosen frequency portions. For exanple, system

3900 AHYMPBL PEOZERM] t, SaMPTisNgy within a base

stati . [.C8; . 1.s to be appreciated

t hat gg%?gr&ngﬁ%ggﬂﬁgb%ggﬁé%n&%%néas i ncl udi ng

functi onal cdieoftscaupdnpcdt lkean de tompitcomnalgehdraeksontiohtchannel

represent functio i.npl enent ed a processor
sof t wgorr@,at SRAiEHfHD (G odata hibre &Fpl%%@. QP?W‘F‘F r ggntrol channels
SySteﬂh%%ﬁQnﬂﬁﬁ%ﬂQﬁﬁe@o%&Qh@%¥n%h?MR&H&glOOZ of

electric cohponents that can act in conjunction. For
i nstance, talyi tal caysingpihnpt 1882 @wncompitadéo aplect subcarriers of

el ectyical. . conponen 0 eratin | .data t.hat o
de + nbisid B BREh b CoRT BRladhenged Biasd ff et Pt on shifting
cont rglbcgm'fmh&eag&%rdiﬁ%lfo £¥aMAk&ifidrhadCCFl data can
relate to a nunber of subsequent OFDM synbols

conpr i si ngeasdsnior shusag the Fulcasieme qomgiugeal togramsmitnigie CCFI data
1002 0 I S€ ct-rjcal. .conponent for
selec4%%g&§g%%%%f%§&51&%§%E%W%T'&%ver whi ch t he CCFI

data is spread based at least in part on reusably

shifting over the bandw dth according to a cell .
£dent The epmppigs Prewpmeadited! ¢lriydéntie eQmPUe-CAdDEH medium

Raged ¢ p{i%ﬁ?tcoéié" f&aéah%ig%é@/ af |a! &L%o%ggﬁlg%}gtﬁ Qpddid&te corr

require ransmt t dat a.
flate qureindiyig cam cdlbidshtifidcred for a given cell to uniquely
identify the cell; in this regard, the bandwidth is

reused in such a way to identify the transmtter of

vhe CoFlhgRip 185 I‘éé‘é%g beshtf eMaHA! YornAf dintdr@Rabh Yin wircless

the CCFlI data can be napped in an initial OFDM synbol

ofm@muiithtionsoctvexrhppbmprisiogt hat a recei ver can

det erm ne. cont.rol  channel.. structure before receivi

e cBey b BriafiaLaaOREr patahii § e ChRaliRRy ' 685 fom .

GansnGemRIceBe and el ectrical conponent for transmitting

the CCFI" data over the selected portion of bandw dth

1008. detectingelrequghgyl docatiert of wprigoladhaned sforagt indichioz 4CCFI) data

I ' a identify the transmtting

%:hg‘?‘fgfhoﬁgﬁugn?%’%ﬁg|°$§jﬁds?‘5§{he%%I“ﬁooo can include a nenory

1010 ideatifyim) thicnfankmiting céll Oasdfancax Cpdrt g thelehii@nst CCFI
associated wth electrical conponents 1004, 1006, and

dgp 8 thowprtoncHdwpdwidtthei ng external to nemory 1010, it

is to be understood that one or nore of electrica

conmponents 1004, 1006, and 1008 can exist within

penor Yhd éibthod] dCT6n T ridémidying tikd gansiritting|dell Strtladradsédsat least

a system 1100 that. recejyve interprets CCFl data

PP wigae oo o he hditor k. " System 1100 can
reside within a base station, nobile device, etc., for

i nstance. As depicted, system 1100 includes functiona

B.ock$he hethodart olapr s dlint CCIhdeteonbocaied betversh dtbqbyncaes utilized
rocessor, software r. conbi patign thereof {e.g.,

e PP e Sreniiorngh i M i o gl o1 oupi ng

1102 of electrical conponents that facilitate

receiving and utilizing CCFl data. Logical grouping

1102 can include an el ectrical conponent for

determ ning frequency | ocation of CCFl data throughout

a received portion of bandw dth 1104. Such information

not only allows a receiver to identify the transmtter

o a1 e o - o oy o - P — I T



claimCLAIMS What is clained is: 1. A nethod for

transmtting control channel format information in
WORM08/185%6 comruni cati ons networ ks, conpri si ng: PCT/US2008/067751

generating control channel format indicator (CCFl)

data that defines a structure8f control channels

subsequently transmtted over one or nore antennas;

sel ecting subcarriers of bandwi dth over which the CCFl
gt a The spthodddidsiod2@tthe €431 defa ipahiftednn ¢l partipg of bandwidth,
ubcarrier.s. ut.li accordi ng.to .a cell identifier;
TSI E T e R Pnb SR The ol et ed
subcarriers of bandwi dth. 2. The nethod of claim1,

further conprising scranmbling the CCFl data according
#0 t h&hemethod @ staimi2éy the portipReof handisidthoreladgsdp micarriqiof a first

i - e - nunhe -
SHRSDRE), 0o dtg AU m B EEhE (AR Mol TpE o R hransmi
megualr(@dTf or transmitting the CCFl data as well as a
nunber of avail able subcarriers. 4. The nethod of
claim1l, the subcarriers are of a first orthogona
1 qUANGifeldls CofnAhiehibh BRI bR Symbol 11 a
given tinme transmt interval (TTI). 5.7 The nethod of
cl ai mutdgast hec piobesaor joafiguigdeéo:a plurality of adjacent
subcarrier pairs. 6. The thad of claimb5, the. ..

il acent - sEd: Fraubhaniwalish 37 s8irel Hhsitb brigbindicator (CCFD
subcagdth @f $rdebivkdl zigdalf @id transm tting reference
signals. 7. The nmethod of claim1, further conprising

sel ecti ng uicsiplr attensmbsaotithe £ drimdabadh pt feast in part on the
spreaﬁ%& ngCFkag%¥% generated for one or nore
[ e a B

di spara ennas. The nethod of claim 7, further
conpr i sichrakdglsbtoi thgatdedseehd pracekord he subcarriers
and the disparate subcarriers over the bandwidth. 9. A
Wi rel ess commruni cati ons apparatus, conprising: at
ast . Af g . t: 2t .
B Enau O 1 Fise Caplln A M BIA BT SRELT) iPlRiAd B hsmiter
funthiecbdsod af IELFE 1) padadma totectod ecrambhimg ef tho & aatabased
at least in part on a cell identifier; and transmt
the CCFl data over the portion of bandw dth; and a

FRNOT YhE QURIRH cbQndufeattbnd Sipatar@Ner ﬂﬁﬁ’ﬁ? §$SME -Cé{ﬁ[- daT{‘?s located

W rel ess conmuni cations apparatus of claim9, the a
bgwsten tragueprios eslead fbutratyenttiogméfcgucesgnas scthanighd. t he
CCFl data according to the cell identifier. 11. The

wi rel ess communi cati ons apparatus of claim 10, the

porti oRe Wﬁre&@@%ﬁhﬂicﬁ@drﬁ%ﬁﬁarﬁ@s ?f Plauth a1 thy (FI data is shifted in
subcarriers of a first orthogonal frequency division

thastangl, &ba trras D idsytrfiasl based 2f leashrin partgistie shiftnt er val
(TT1I). 12. The w rel ess comuni cati ons apparatus of

claim 11, the subcarriers are further sel ected

ag.cor Thagvitehesa dotmingticadions upplratubrof qbdias 81 sthicf digrhee Yonrises a
(QPSK) synbols required for transmtting the CCFl data

Bairaligy of aubcarrirgnBbr fost eitharea | feagensydivisonsnuliiglexingg(OFDM)
| 2 | cat | ratus of claim 12, the

%%ﬁgg?§§ygﬁggg$%§@%g&g%éq§?€Iurality of adj acent

subcarrier pairs positioned between one or nore
reference signals related to one or nore antennas of

the wirel ess comuni cati ons apparatus. 14. The

wi rel ess communi cations apparatus of claim9, the at

| east one processor further configured to sel ect

di sparate portions of bandw dth for spreadi ng CCFI
data related to one or nore disparate antennas. 15.

The wirel ess comruni cati ons apparatus of claim 14, the

sel ected portions of bandw dth and the sel ected

di sparate portions of bandw dth alternate across the
bandwi dth. 16. A wirel ess communi cati ons apparatus that

transmts control channel format information in

Wi rel ess communi cati ons networks, conprising: neans

for generating control channel format indicator (CCFl)
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synbol in a given tine transmt interval (TTl). 19.
The wi rel ess comruni cati ons apparatus of claim 18, the

wauwsastders are further sel ected accordi ng toPEI/Hs2o0067751

of quadrature phase shift keying (QPSK) synbol s
required for transnmitting the9CCFl data as well as a
nunber of avail abl e subcarriers. 20. The wrel ess
comuni cati ons apparatus of claim 19, the subcarriers
3f-e aAphinckss topmpfunagditiaee rpparatye dor iregeiyag roegntrol channel format
ﬁlgosljngaitignerg a b?}e enonsirlillbﬁ%arltri ine rns’t uotr. : io%ned'sgnor'
FANSTPEET A er e rEREE SRR Y8 6 ®0ne or nore
ant enf@sns t.delhRinthg Elegsscs WTNIBH GAtdoRS] éRpAsiaforBatoindicator
claim 16, further conprising neans for spreading

tnk ) dptachranghaut asecaived eprtampd dqudidtp apd i ons of
bandwj . o . _ ‘
C(ajrl;| \A%‘g%ﬂgs f%g g&h%é% Ba g?rﬁttﬁlgrééﬁtt}égeed Q%a{spﬁl drlod {lllgslocatlon of

rel ess communi cati ons par a

OCFt Hatain e, poftiont dfeandwintli.i si ng means for selecting a

di sparate portion of bandw dth for spreading CCFl data
generated for one or nore disparate antennas.23. The
W I el @RS whHREY %ﬁﬁhh&gﬁoﬁ%ﬁﬁﬁiﬁﬁf Qfaihl R Mehéfyitd e transmitter
sel ection of the portion of bandw dth and the
tirdhpabate aploadt imoparbén bdetdvicd s¢rambtieg obthe £ (Jlelntat he

bandwi dth. 24. A conputer program product, conpri sing:

a comput er -readabl e medi um conpri sing: code for
gRausI Mhe Wireh&@%bm%&i&ﬁﬂ@%r&& SeALhatE, GeMCM™ data is located
channel format indicator ( 1) data that defines a ,
betivigen Urasiupticiesomtitiond doratrapimsitisngy sefgigaee |signalsais the tpegtion of
ﬁa\lln%()vi&)t e or nore antennas; code for causing the at

east ohe conmputer to select subcarriers of bandw dth

over which the CCFl data is spread based at least in

gart on shifting subcarriers utilized accordi n}% to a . )
211 Thenticleseeommynicaings appiray 9§ chgn shethg CGR-gleta i sbifted in

r i . : t
BRI of A A RS T R i L8y Bt Bl ATl B ek
product of claim 24, the conputer-readabl e nedi um
furth conprising code for causing the at least o :
é@npu_fé? 1ot FomBluaIcEHen SRy fﬁ@&b%@i they PPgog Wrpndwidih
EAIRRdel T 8T plulflity AofMBuBEArERT of €8 ehidt NGricRBhAIC frdg @ity eldivision
format information in wreless conmuni catl ons
mattypdeosg (@I ispinhgy): for @ tmiciangmennternviat (TAID.por ti on of
bandwidth in a time transmt interval (TTlI) froma
transmtting cell; detecting frequency |ocation of

gont r Phe GRANRE borhMuAREtidMHppatatls dfCldih) 3¢ F@her comprising means
t hroughout the portion of bandw dth; and identifying

foalecoding pontral dgtadeem splassavenaportioas of bandyddih based pleleast in part
t CCFl data in the portion of bandw dth. 27.

%“g%eh%rrde(?lﬂo%fta(jf claim26, identifying the transmtting

cell further based at least in part on a detected

scranbling of the CCFl data. 28. The .nethod of claim

95, t hbe piielesy seramugicpieust appagBis Rl hpimy Xy fwithgr gmprising means

B bR A oAb by R ERC R I ch Tichfheies utilized
foCklanshattting ftndetsephalsrant] I H allatal io nuloseqinaun dudtidhihof handwidth.
cell is identified based at least in part on the

shift. 30. The nethod of claim26, the portion of

handwirgdd h o RlAL eSommuBHREEES | Spardls Bof | EISin 043 NOGENYownlink
frequency division nultiplexing (OFDM synbol for a
tdkmewiladgemmitt ditatier spatad( IqtoYs 81 subscquang | pwsigons of bandwidth to

communi cati pns aratus,..conprisi.ng...at | east one

B GR ics  e R Be ebo i T QR y 1 ocat i on of
control channel format indicator (CCFl) data in a
received signal; and identify a transmtter of the
CCFl data based at least in part on the frequency

| ocation; and a nenory coupled to the at |east one
processor. 32. The w rel ess comuni cati ons appar at us
of claim31, identifying the transmtter further based

oy o o .. - o " Py —



synbol for a tinme transmt interval (TTl).36. A

W rel ess conmuni cati ons apparatus for receiving
w@uwsngli79channel format information in a w rel BEGEUS2008/067751

conmuni cati ons network, conprising: neans for

det erni ning frequency |ocati & of control channe

format indicator (CCFl) data throughout a received

portion of bandw dth; and nmeans for identifying a

fi4.ans M conipugeT pedgdratb psetichcomprsingi n part on the

Iocatgon °ﬂ;£¥§'aqaﬁﬁ iﬁthE gﬁtion of bandw dth. 37.

The wi FerBss éb%ﬁﬁ |gg¥ﬁoﬁ% %ﬁbé?atus of cl ai m 36,

i dent i fyi ngodehfor tchasisdTat teast dner dohgrutdras adedve heastiali fortion of
part on a detected scranmbling of the CCFl data. 38.

The wh3ndvadiy ie 8 meraamitgasrabphlafion siraryftnessll t he

CCFl data syl g ' ! :
Cransm t 11 Sy 3 o S e R SRAUERT Eotelcel BERuARY location
bandwofitbntr@d9chahhd furmet esEcatami@OFD addto nsroapgipait ahelportion of
of cl in13€ the CCFl data is shifted in the portion

of baR\*adth: 2he cell is identified based at |east in

part on thg,&hfol Caushth hENR sk %h@%émgeﬂw 'icfeﬂﬁ%pﬂr% transmitting
apparatus of claim 36, the portion of bandw dt

conpr ¢dedbasedphtuleadti inypaot wubcalociatems obfCEIf datstin the portion of
ort hogo aLd&requency di vision nmul tipl exing (OFDVM

symbo m?%? B time transnit interval (TTI). 41. The

Wi rel ess comruni cati ons apparatus of claim36, further
conpri sing neans for decoding control data from o

4%bs edhesempuier iporesasfprodurd wif dldimpds eidentilyingatbe transmitting cell
ARtk Bleh BERCR pARLR: afeiJ0GMbTEL SRR CRITl,Ca T ons
apparatus o claPm 962 Far thav¥es I'si ng neans’ for

i nterpreting downlink acknow edgenent data | ocated

bet ween frequencies utilized for transmtting

reference signals and CCFl data in subsequent portions

of bandw dth. 43. The wi rel ess communi cati ons

apparatus of claim42, the downlink acknow edgenent

data is spread across the subsequent portions of

bandwi dth to mitigate inter-cell interference

according to a cell identifier.44. A conputer program
product, conprising: a conputer-readabl e nmedi um

conprising: code for causing at |east one conputer to
receive an initial portion of bandwidth in a tine

transmt interval (TTlI) froma transmtting cell; code

for causing the at | east one conputer to detect

frequency | ocation of control channel format indicator
(CCFl) data throughout the portion of bandw dth; and

code for causing the at | east one conputer to identify

the transmtting cell based at least in part on the

| ocation of CCFl data in the portion of bandw dth. 45.

The conput er program product of claim44, identifying

the transmtting cell further based at |east in part

on a detected scranbling of the CCFl data.



