DOSAGE FORM AND METHOD FOR THE DELI VERY OF DRUGS OF

ABUSE Technical Field of the Invention [0001] The
W@r@3mss40 nventi on rel ates to conpositions forPOF/&EE2007/060929

adm ni stration. The present invention preferably

conprises at | east one abuse-resistant drug delivery

conposition for delivering a drug having abuse

potential, related methods of prepar ing these dosage

forms, and nethods of treating a patient In need

thereof conpris ing adm nistering the inventive

conpositions to the patient. Background of the
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One common cl as '”‘?%?gé” E 1bbebRHGSk to abuse is
the opioid cl asgl.»ﬁ& of \g ?ht]h)é)‘?rg%gr Cl ass of
anal gesi cs used in the managenent of noderate to
severe pain in the United States of America because of
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risk-to-be pefit ratig. [0003]. Ol 1he. et l 80k saQf ey
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incgipesyed ewin by BIFERASY apeutic aneliorative effects.

This nmoodaltering effect is found by sone individuals

to be extrenely pleasurable, and may be related to the

fact that sone users aBPdGERERGENP sk of using the
. drugsegl licitly and be comi ng addicted to opioids.
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treatnent “and initially obtain their drug

t hrough nedi cal channels. Another involves persons who
begif .t hei rug use with experinental or
IL"re F%%?ﬁg%gf" drug use and progress to nore intensive
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known alternatively as a "rush," "kick," or "thrill, k"
SYfiBfcal |y lasts for only about 45 seconds but is found
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adm ni stration, where the potential drug of abuse gs .
revarasdes. SHE foowee i i (andowmat deerdiedPs Gomporefiosti from the
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di ssuading the extraction of oral opioids incorporate
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m xed agoni st-antagoni st drug) and the opioid is
subsequently adm ni stered parenterally. In these
cases, however, physicians nay be concerned that
i nappropri ate rel ease of adversive drugs may cause
harm and sone have expressed a reluctance to pre
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one al kyl al kacryl ate pol yner, al kacryl ate pol yner, or

a conbination thereof. In this enbodi nent, the anount
w@Roovkg7sdr ug that is extracted fromthe fornul BET/O8200%060929

40% aqueous et hanol wi thin one hour at 37 OCis |less

than or equal to tw ce the ambunt of the drug that is

extracted by 0.01 N hydrochloric acid within one hour

at 37 0C - andthe drug formulation is adapted so as to

be useful for oral administration to a human 3 , 2, or

1 tinmes daily. [0017] Anotheg exenplary enbodi nent of

the present invention provides a nonolithic, sustained
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[0034] Figure 7 depicts a force transducer and an

exenpl ary tablet hol der having a tablet used for
wore@s8ismy breaki ng strength of tabl ets. [ 0035]PEi/ysaoe7/@0929

depicts a cylinder wwth a wedge-shaped tip having

certain exem plary dinensions useful for conducting

"Pharma Test PTB 501" for neasuring hard ness of a

tablet. [0036] Figure 9 (A) depicts the cheni cal

structure for acetam nophen (APAP), (B) depicts

hal f-1ife, Chmax, Tmax and AU for sonme enbodi ments of

the inventive for mul ati on (30) foll ow ng oral dose
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Fi gure 10 (A) dep| cts half-life, Cmax, Tmax and AUC

for certain enbodi ments gf.. éong dnventive formul ation

(Fornms 26, 27, 28, 29, 30? frol 1 and Control 2 in
zemm e niimi mﬁgswémewbmtmg@m)pletm sgomarglof oné o merasinsats in order

e

B
vmret\xatmaibmmdnmmé&tspécm rmad inemdied to fothen kdeniifinkey or critical

ele?.\]%%#g(ﬁ‘ élﬁ%%ﬁ?OéT Yéér ?e&é%%‘{feﬁlﬁ% técn 8 %f %x(}%%rh%lir %sﬁ)gitgp Rs"sBle &wpose is

1o Presailkahe eOndeptshul srRror f{u&@%&}ecﬁ igursémplifiedfirot & mpahide to the
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mean (SEM plasma concentrations of acetan nophen
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coﬁa’b\’:?e%&&uefb%r ﬁ% r@&?(ﬁ{é tﬁa": ézﬁ&n@z@ 1}% &zi&%ﬁ% %&g uc(éﬂ%tg fhacket
foBorttwladh 43l be mgﬁda{bn dﬂmo(iﬂﬁn@e mad hg%eﬁt\gzgnex(}@gm\im %‘gmﬂal
qu%?ﬁ%ﬁlrgrrﬁ%s' 9 er@ ;leéga\ég{ g,fﬁfi)q%%ect 81'1 J(h%videggv%f ckgpiso%nat

stra cer n ‘e
jedTient hvmd:imrmspm DproCFarnBas2éored Ter&s <&31?2ig)¥8f Qontrble

nt [ 2 1
m&wf' 1P 11 pi?,lgj?%llﬁé{% e Ol%‘glﬁﬁf‘ﬁ%-‘qgﬁe&‘ggg ﬁd‘zgg%r}%mg%&ﬁv}uch will be
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r ocodone IE‘?&Q gdro I Or]I c. aci d. 50043% 8glhe
R%P@éﬁﬁ FRdngY] (-3 B*F“f* NCARHICH £5/ 878k STRRG RIS S Gemp i ater
ba'sgecﬂat%a 1] ParBRSG! FkRah A RLGR RE e VebeiOdd Mita pawket
hydrochloric acid directly after manufacturing and

iﬁaﬁzer st oF g FcePrpiHEREH g ihepSrageine WUIERI b pethe one or
mgﬂé@a&&s‘/ cofprif0nd g:ez/tu rz5 %ﬂi Bhabi NGy Q?égﬂrfﬂ dand Pk c%!arﬁgpomfed
C dry, respectively. 44] Figuie 17 depicts rate
di ssol ution of drug dosage form3 1with respect to
acet am nophen (APAP) in 0.01 N hydrochloric acid
directly after manufacturing and after storage for 1
rmnth at 25 OC 160% reI ative hum dlty, at 40 OC/ 75%
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equi val ent to those described herein can be used in
the practice or testing of the present invention, the
wpe@fesised net hods and material s are now descrP@EUS2087/060929
publi cations nentioned herein are incorporated herein
by reference for the purpose of describing and
di scl osing the chem cals, animls, instrunents,
statistical analysis and net hodol ogi es which are
reported in the publications which mght be used in
connection with the inventiog. Nothing hereinis to be
construed as an adm ssion that the invention is not
out@Rithd bigtnd orRtadal e é%é@ﬁpt%t?'ﬁxjad)ﬁz\é LBnbed\drid s 0t forth in
prior invention. [0063] Trademarks are used in thfs
detgié sentaiptiileviragze aspesiyv hene AoBPEISEL D nT R aescts are
indCRELE, RIS, QJ’: %u} fﬁx@@?ﬂl@: va¥ BQ;*, QALYinSIhibh 108k ﬂes of various

appr eci at e, ow ng brand nanes | ndicate t

aspsolyseantesn pﬁwp@c andde iE@JDM@I aFPeys apaRippsdsiod @ritl%di such

ylic and nethacrylic acid,
"S"nﬁ%ﬁ% 'c.iﬁtf(?et@’%/l or met hoxyl Cellul ose
KCOLLI COAT(r): Pol yvinyl al cohol -pol yet hyl ene
gl ycol -graft copol ynmers PLASDONE(Tr) :
Pol yvi nyl pyrrol i done pol ymer or -copol ymer
LAUROGL YCOL ( BRIEPrIH§TBHETIGHY € THEIPRAVRE S
SPAN(r): Sorbitan fatty acid esters CREMOPHOR( r) :

§ﬁ£§§ ﬁwgt ﬁa g ﬁs? gxbgfus%xty S@P@RE Qggeigrs comgxugircatmn

%y@@hwemmehﬁybemeep@bﬁ@m@pyleneglycol TMEEN(r)

imﬁ%ﬁwg:@é&%gg? S& g?téea%r%@es %%Sﬁz.%%;%%o{r{;%umcmm system
RS Y Vi nl yRIgy 6ot bsliinerbdeDoef af cxeanot yyesns MY eEGHEk) selection

of éta apm)g%tteg%ﬁﬁ%é% o%ﬁi(gl'up tt%goslchelxé%";{ re?ess cAgmnmmcatlon

Ln@ngggmﬁ}glucopyrano&do D-sorbitol (1,6- GPS) and
ucopyr anpsi.go- D- annj t ol drate
10Q181 1 coMKICh s BRaTSH  BORRERDOF o it BPIESS P Baeflscputes
salg@@;%?gt amlﬁ%ﬁ&ﬂ&m&s RESRE: dBmSAMLTON Jcheme in a wireless
(2 4, 5)tetrahydroxy-pe ptanol PLUROL OLEt QUE(r):
CGEW@F@“%@ﬁéWS“@W“?&IygIycerolLUTRCL(r) Pol yoxyet hyl ene
0Py OXY PRy '»QFsn&haqttugemtyca%%x%famyxew%hwia%m
p0|ypropy enegl ycol | ul ose
selpRINVOUR appromids Gae preliet ﬁw@w@@vaﬂ@ éd{ema]a vyiggess
ceﬂ&ﬁﬁ (A TP NAC ég&ﬁpFOVIdeS an inproved solid or solid
tron, ora osage fornul ation that provides for
093 i n viKi&. @usmmé that dpsegibes e ngharolage aed resgey allocation
drugs") that have properties that
io?ﬁ?k%?ﬁ§n§ﬁ9§QQ§n%€ be abused or have been shown to be
{0822quent | iGalus ewfhastahm thataieseriies dhe menaogymnddeingsce
acceptable equi val ent s
alltO ﬁae’taej&o*:ll’gl gg@é{@%ﬁ%}%&ﬁgﬁ% refers to the area
jourRier th eFKe fae atmtae tlon descm@es o drsdulgain adl Gadeek Biehiempe (MOS)

. the tr.apezpidal a
101 na%ftta%is é*é?‘%“d aga %m g eﬁﬁ uq tixoélnﬁszzan gt»df(n\g]& etﬁh of ﬁaim 1t§; I?)? antennas
in @INfMADRGistem.r at e constant. [ 0066] The tern1 'AUCE "

\ ers to area un t concentration tinme.curve .
t0bEH et | OBl /B CohE o at Fer R S uf g T wit
vahb@@%@i*&lal detibo@ulal® Q6 dmeEhe term "Cmax" refers to the
asma concentratlon of the referent apuse releﬁa

5{}8;‘1 g at Tﬁg:k Ods Bk sxamptefdot ?trﬂim’éﬁ&e“ﬁg /qx‘zghput performances with
waﬁ%ﬁ@%&i\}éﬁ“ﬂ&l}ﬁ%ﬁ@lﬁ‘f&@ﬂh@ﬂeﬁ he oral ingestion of a

conmposition of the invention. Unless specifically

i ndicated, Crmax refers to the overall maxi num observed

concentration. [0068] The term"Crnin" refers to the

m ni mum observed concentration within the intended

dosing interval, e.g., a twelve hour dosing interval

for a formulation | abelled as suitable for dosing

every 12 hours or as needed of a dosage forn1of the
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tained fromzZw ck GrbH & Co. KGLU m Germany. [0074]
Any suitabl e nmeans can be used to produce the
WO pwengiswe conposition. In a preferred enbodi nRCL/PS100060929
formulation is preferably neit-processed, and nore
preferably nelt-extrude a, and then in either case
directly shaped without mlling or grinding the
formul ati on. Notw thstanding the foregoing, it is
contenplated that the directly shaped tablets of the
formul ati on can be optionally coated with a swal |l ow ng
aid, such as without limtation, a gelatin coat. Wile
j00281 desi rHi0 1§ & RecRAHMnRY 1RR Yol fhdel GHLAELRP BV mdntes with
I s believed that direct shaping to prevent undesirable
varPHspedierr -t deregduliignsdhiemet.ng on the fornul ation
hout b L an@es with
L0 1S TRPEAFELAI L IO S8 o Ry
\aiwmmp%ﬁw*’r Jemediivgl sdetss.of the inventive formulation
§ @%' onal lpt0gh B Q&@\éﬁ}g(@%%cﬂg&%é Hﬂ)%‘g'{“\ E@F&Qh@ R Wpdylation and
ing at Teast two -processed
codiog bdsxxmaskmngam@rdamismml cular theory, it is beI i eved
4Bt the gec e d r I
i P TN e R S e o
demods&duam thigeambiey datl mhettaheon:lmml daxmmcgbtats@smw%n format.

w@?petr ?E) n%ri% ci% ﬁée jajt % ¥ q?i?s%[abfig gai a5 e@axﬁgﬁln%gg&ﬂg%t %hgfﬁightates

deihoduutiat bda wmys,edsmzq:amkvétmmm gy toalacopaiiyimeasnossian format.

ofiTe’ o erafu b fBekJiEAtat s naliy SRR Rodiion of a
redebiedidagt pafiet Rebyliks ® ddapackeetrphat m@or wgiacal |y
ide enteric,coatings

d
o4 case” gt i d e R PP R SRR & Ah g Rt fdapunication

in momce REEOLER Mo Wb et wrepeksdmsrsincopol yi rfer S
ncl ude poly(neth)acrylate Iike e

1005y pe. UL Aa0 e Bha A R E OO CRIbi i R P8 e e ok

colfbRRAGHDOE it & 8o sdikREQCPRIBS § QSR RERE®Nc8&ith one or more
polymers that are suitable for use in the invention

ASREGH RIRErEET BGER- from esters of acrylic and methacryl c

@i d.  ThepiRE QPSILd:RSesQf »vﬁ&%ssmﬁ@u&@&{ Y BFoRnRhPthat can be
principally determ ned by functional oups
emm‘mdpo capactien with fiee vsingmsygens and éwéw%ﬁi@mbed herein.
éy ers. RJ%@RH'LQ gs ¥ Idﬂ#@!ﬁﬁ‘gy%%%d{gﬁri% d&fe@a%%sgﬂfmﬁferélﬂ and this
ir proportion of neutral, alkaline or acid groups
Tefarﬁtdltﬁmrma et eff this ’*@ﬁmbh%lsﬁﬂcochem cal properties.
Ammoni oal kl yl met hacryl ate copoly nmers or mnethacryl ate
copol ynmers may be used having the foll ow ng
formul a: CH3 (H) CH3DANKWYIEDGEERCRIROKMNNg to 2007 US
Phar macopoei a Eudragit is defined according to USP 30

o2, 25 Vb SOTBLIRY B8 Aot s,

wisnelndgietreSrd6 nikichdcaphised acietbrao fisik yherenid thpmeGodl- I the

mﬁﬁﬁﬂﬁ%“%‘h’é ?Vl pé:{é Cq%% *&?an%u%qamlm e)&%t &%E‘%Jc dc%g%#é{]atrg set
fofth 1d 0Riel ¢ prides) théfdikgb Iﬂinécrmnh@grgﬂoab er Gm?a@ bybediments. 1t may

gt Mg ET G Py RO PRl N be PITAPG vithaut e specifc

deb:Olam be): iAmRBd, @semtmﬂf sthateCoRDEIBSs ard MpviBin ok
Eudragit RS- PO ( Povvder) Poj yacryl ate Di spersi on 30

digsgp AT P Ordes 10 et g DR NESD Eome T BB ges

jegamper %@N&d BafHi€ay ?N&:ﬂt’u@ﬁ S5k EBhOaSHNp@R T 9@1@51‘1{!@5*‘ sPRem,” and
Eur. = Eud ragt E-100 [0077] wherein the functional

thyhise prerintenge Wﬁ%WO&WIHﬁﬁ*tw%ﬁﬁwm‘mtee&mw are, a
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rings, both nonocyclic and fused pol ycyclic, where the
aromatic rings can be 5- or 6- nenbered rings.
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not limted to, phenyl, furanyl, pyrrolyl, thienyl,
pyridinyl, pyrimdinyl, oxazoiyl, isoxazolyl,
pyrazolyl, imdazolyl, thiazolyl, Isothiazolyl and the
| i ke. Fused polycyclic aryl groups are those aronatic
groups that Include a 5- or 6-nenbered aromatic or
heteroaromatlc ring as one oy nore rings in a fused
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napr oxen, phenacetin, piroxi cam sufentanyl,
sunlindac, and interferon alpha. Particularly
w@e@iesised are those conbi nations of drug cur rBeit/Ug2007/060929
sold as ffxed dose com binations to the public under
the authority of a suitable national or regional
regul atory agency, such as (by way of exanple) the
U.S. Food and Drug Administration. Such drugs include
without Iimtation a (fixed dose) conbi nati on of
hydr ocodone and acet am nopheg, or a (fixed dose)
conbi nation of hydrocodone and i buprofen. [0103] The
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the drug, but not nore than 45% nore preferably 38%
and optionally 34% of the drug during the 30 m nute,
WO peogostseur, or first two hours in in vitro di BEGDUSI00D060929
testing and optionally also in vivo (i.e., in the
di gestive tract of an animal or human). Wil e not
desiring to be bound by any particular theory, it is
believed that high initial re | ease rate of drug from
the fornmul ation are acconplished by providing a high
drug load in the formulationg Drug |oading for a
single active ingredient, such as aceta m nophen in
demQBxRIRR IBOL S5, %ﬁl&t\iB@odeﬂ YN AN Eo1bDEAHb @ lek@iin @8 FeddQer the
reat er than about 70% 75% 80% 85% by weight.
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ratio of cationic groups to the neutral esters is in
the range of about 1:20 to 1:35 on average. [0123] In
wop@7aspect of this enbodi ment, the abuse-rel eRERUSHHNTUQEH0929
is selected fromthe group consisting of atropine,
hyoscyam ne, phenobarbital, and scopol am ne sails,
esters, prodrugs and m xtures thereof. |In another
aspect, the abuse-relevant drug is an anal gesic, and
yet in another aspect, the abuse-relevant drug is an
opi oid. The opioid may be selgected fromthe group
consisting of alfentanil, allylprodine, alphaprodine,
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rel ease dosage fornul ation of a drug characterized by
at least two of the following features: a) the drug
w0 ba/0gzs4ext racted fromthe fornul ati on by 40%EmUsHNF060929

et hanol within one hour at 37 OCis |ess than or equal

twi ce the amount of the drug that is extracted by 0.01

N hydrochloric acid within one hour at 37 0C, b) the
formul ati on does not break under a force of 150

newt ons, preferably 300 newtons, nore pref erably 450
nevvt ons, yet nore preferabl y1 00 newt ons as neasured
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times daily. In this enbodinent, preferably, the

cel Lyl @esuetlh&rcm@&um ﬁh&%'\ffweﬁﬁi QRvEUBSDIbASERNAORIO
1.3 1to nmol ar substitution of up

to O. SSBEJI%E‘"@ "rﬂ“g‘f é%lfyrxi(ﬁé’ - (RRMBE i tution is
nmet hyl . Yet nore preferably, the hydroxyal kyl

subst i th\it tiroefieguénes rsoxiprop ¥IOM M st stpresfrersairg N tstle number of
cel | ul grsd %gggﬁm&?ﬁ{r\mr oxp{3opyl nmet hyl cl | ul ose. Al so,

in thi t he™al’kyl al kacrylate or the
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)al kacryl ate, Pref erably, the_ al kacrylate polyner is
an atr aﬂéifﬁérﬂ@/ﬁ@ﬁcé’?f"ﬁe‘f?@%&@ PPire pol yner. More
preferably, the al kacrylate polymer is ionic acrylic
pol yreGoY T ehanngkt iy $ekpobyner. Yet nore
preferably, the al kacrylate polynmer is a cationic

acr y¢ i ChanhglrstimaertorcatiBiSH estimettdoacr yl i ¢ pol ymer. Most
preferably, the al kacrylate polynmer is a copoly ner of

t he aciHahselReliMaRE 1ash Lhe OEDRIBGHMMHE pol yner esters
cont ai ni ng quat ernary anmmoni um groups. In this nost

prefgr r@@i%mgkmg 4 yrgher, the al kacryl ate pol yner

is a copo ymer or nixture of- copol yners wherein the
nol a g tqqt he neutral esters
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30] Yet anot her enbodi nent of the present i nvention
provides a non-mlled, nelt-extruded drug fornmul ation
conprising a drug with abuse potential. In this
preferred enbodl nent, the for mul at| on |s not snortabl e
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ether is hydroxpropyl nmethylcellulose. Also in this

enbodi nent, the al kyl al kacrylate or the al kacryl ate
w@oeloyngis4has nononelic units of {CG -C 22)al ky! PCT/US2007/060929

((G-Cio)alk)acrylate or (d-Ci oJal kacrylate. More

preferably, the al kacrylate polynmer is an acrylic

pol ynmer or a nethacryiic polynmer. Also, nore

preferably, the al kacrylate polymer is ionic acrylic

pol ymer or ionic methacryiic polyner. Yet nore

preferably, the al kacryl ate jpolyner is a cationic

acrylic polynmer or cationic methacryiic polyner. And
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And nost preferably, the al kacrylate polyner is a

cationic acrylic polyner or cationic nmethacrylic

polymer. In this nost preferred enbodi nent, the

al kacryl ate polyner is a copolyner of the acrylic

pol ymer and the nethacrylic polymer esters containing

qguat er nary ammoni um groups. Al so in this nost

preferred enbodlnent t he alkacry Iate polyner |s a
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acid. In yet another enbodinent, the rate altering

pol ynmer i s hydrogen-peroxi de pol yvinyl pyrrolidone
w@eioyogrs40 | n anot her preferabl e enbodi nent, thRCT/ESB07/060929

altering polyner, copolyner, or a conbination thereof

conprises at |east one al kyl al kacryl ate pol yner,

al kacryl atq polyner, or a conbination thereof. Mre

preferably, the cellul ose ether has an al kyl degree of

substitution of 1.3 to 2.0 and hydroxyal kyl nmo |ar

substitution of up to 0.85. A so, nore preferably, the

al kyl substitution is nethyl. Yet nore preferably, the
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co B RN S BPoRE PO PR G BTGP e (B received
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useful for oral adm ?i strati, on‘g)é) a hurm__n 3, 2, %r 1
PrRYiRg & SOHPFRPEANGE RS SRBILI REATVS I SEc e P ST g Systems,
chagRRkstel 8RB adRGeH HgRdl lye 8t peatallee LD, MrBhshlt hat

may be used to alter t he vi cosity or . the glass . . . .
ST SFATR o et & TP ISR EP BN JRAIADIE QPR paged ot least i
pS8RAnIRE rh RGNS Ushak Regl dogk @as and/Or Mddalkion orded) Grateristics of

preferred_enmbodi ment, the viscosity alteri ngf‘ agent i
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the modpaindodenadt A8 dperpiaion pap dadueat epst-benctiielisie The cost
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i n anot her enbodi ment of this invention, the alkyl

al kacrylate or the al kacryl ate pol yner has nonorneric

units of (CrC 22)afkyl ((G -G o)alk)acrylate or (Cr

C10) al kacryl ate. Preferably, the al kacryl ate pol yner

is an acrylic polynmer or a nethacryllc polyner. Yet
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adm nistration to a human every 12 hours (i.e., 2
times per day), and for at |east 16 hours when the
WO 00870 on i s adapted to be suitable for PCT/US2007/060929
adm nistration to a human every 24 hours (l.e., 1 tine
per day). [0141] The inventive fornulation preferably
rel eases at | east 30-45% of the opioid in about 1 hour
invitro, particularly when the formul ation is adapted
to be suitable for administration to a human every 12
hours (i.e., 2 times per dayj)g Simlarly, the for
mul ati on preferably rel eases at |east 90% of the
ab@i% QlithsbdterebRE U AEAQRGHhE nBRBe-16xRRIA s%s&ﬁm& 9&%2 &ufloved in
about 10 hours both in vitro in a USP T
copgisapa it sush deivripinagopr infercasp e%twrméﬂvfﬁé ih%‘é?ﬁ‘) stffpErule-
ba8ABESE 8480: bQoRNRARM A 18R DB&KLAY NALTied a transition
ricans or Western Europeans, particularly when the
bepweremdenodulation sekrmesedilt escle a8t g itee Repsitiq wilhrehgaritiated.
for, admnistration to a human every 12 hours as
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introductjon to a i?%pe Il ap aratus The inventi

vafusy P Es. |fB?1“‘t?§thi°8?i%ﬂ qopesap S50t fbaSIZ G04s eiggpined that

i BSiORIQbdh Hl&d@?fz?eci Ham @@@thnlz?séﬂghkﬁ fhrediotl Q0L 's;%}:ter than one-
ally in about hourS to about hour s 0143

ha#fmnéﬁtsas\maff fé??ﬁhi%’tﬁi* oriigh %Opf:’eﬁléft albq i Sb%w[l value <f’ & two-
m{r&%m Y&éu?ngg@éhﬁ 125 Rby &fma@h 9 Q31814 v#anczb d&tﬁrmmuj that the

ferre treat ment moder’at e noder atel y

mgréxi@tr@ prapnot the mmrah& loméesr t ﬁgW} at&%?fmlﬁﬁpaﬁd wrdemodulate

hP Rﬁiﬁr’éé%‘x u'!ﬁe@giaﬁtdeﬁl it?gO pf)ﬁ%’frwg’g;a aﬁ: na? wi%hieméﬁy%%daianon
evant rom about QtO abo

erﬁmr(gig hé @‘\"E?BI eMMERispisd egedlioar bﬁnrﬁﬁm alssutodeleprihegignatl at

0 L
S L S0 g Rl LB,
15681 edetadninpiict rsahhdmgs tavehetfer ipadnabo pbase st kgyigbEaeSK) hag
neko44 k0 h h..hour I L Dves 1
eteﬁ gm'gwed %fdti %g{#ﬁ‘ minEtion %% %? {3 ng g&ﬁ@lg gﬁ% é}%rglbogfé}a -F)ﬁ ngox. es 10
Jopuhatiani. P ist¢mpleasd m’l.@lmaiuﬂétly tiNoebdiv ﬁmﬁnlamdcxﬁgnal. To the

West ern, Eur ean Vi Al 1K asure 'Q )
cofffeny g REORAPRET by Al dabe B oM gt fro
wﬂ&iéiﬁ}QﬁxG‘dM&lb spmoewli&aaqwmmedqé dembtislaantle hydobhddsgnal.

and refers only to the wi ght of the hydrocodone noiety

100691 I efRNR AGBrendd nHY 10FiANE! @Q@@@ﬁaabo i Facal @tes selection of an
pent ahem Hrédrate is e

t
omir dergenaor Ay sy 6Wge %t'?ts’?n ‘&QG&fw h@fg%%a‘@ﬁ@‘e. 1903
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hydr ocodone. Concentration of hydrocodone .in
mey berp apiddar Blaphope aynsdiessitelsghensy giSegfon Ffﬁ%#&m&%?cd (SIP)
hydr ocodone. Concentration of hydrocodone at 3 his
fromabout 0.99 to about 1.35 ng/m of plasma/ng of
hydro codone. Concentration of hydrocodone at 4 h is
fromabout 1.07 to about 1.43 ng/m of plasnma/ng of
hydrocodone [0144] The |nvent|ve fornulatlon can
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EXAMPLE 1| [0151] Various conpositions of certain
formul ati ons are discussed in the follow ng
w@ewriogrsse [ 0152] (i) The conposition of certai PCT/US2007/060929
investigated fornulations 1-6 is sunmarized in Table
1. The formulations do not contain a drug that is
subj ect to abuse; they are presented as
proof - of -concept Table 1 Conposition of investigated
formul ati ons [0153] in an enbodi nent of the invention,
a crushed, nultiparticulate.{sor pow dered m xture of
t he Ingredlents may be fed into a co-rotating
phddd, B AR SWI6% rd&e(&vz,msg{l& rarp%ﬁﬁ Ezﬁﬂgﬁﬁ%%ﬁﬁmm A,
offgeneous powd ery mXxture of e ingredi ents was ed
hamdiw? devie oot Wiglepawonnsoameaprbilid €ompy re dedlcarmstasier
prefBedil) o R LREAR 182 BRI ShOHE Al HRELAIBLS include a
erature e extruder die transient sect |on§
mmiutehi GHdos salewimgrotapprongiste ddndduipm g 2a MR SGughpat equalizer,

L‘;\?\Z& blik zktgeq%le{n Apagyl%%mﬁo?c‘rln Qit& GA 133]35 o?? g%eé%} &‘iql%{tg 95‘&1%1.

a| ned

io ‘g@é f 23 Z i3 { e%{)i%g%% feadtte%%k%iélf& e ggscg% lg'é GO tthgi gi;mv;deb for

otHee m&matdnimﬁmt,atem xabnuirtﬁ& @ﬁxm[zﬁhl&t&a}n dihvérodinesdl ruddconiance

f t L. 0.01.N HCl and
oA TR QR RItE O BLBHF A b4 ACORPOT Bt fegfer 1702
resb@da.sigral 35 inkiant: Sde &F hydracdils @mitemaxsj hd( ﬁr@ume t\l;)s;,ai

Form omed t test rel ease of ac
sl G ABPUTGRNBPTUEES CB 1 NG B B g ieos the
coﬁ&h@ﬁe{ﬁs@ﬂﬂ &(Solétﬁm fnthied tﬁ%rg@dhl@.ﬂfr zang czgn &ﬂtﬁﬁ%&&lﬁgﬁs samples
ari a ity or N an exhibited a
an é?é‘?""g‘n’f"[“?‘ﬁggl’ ‘F'Lééﬁ‘% Lffwa%ﬂﬁ&f’eb%‘%é’& i ve i ngredient
uring the first 2 hours followed by a slower, near

10?7 Hear PS50 S hBIOCHSs A e e ahi gtion
rededd e SvaUhHondhie: 7 mt@m@%%&ﬁ;z@gms@maﬁq& AGhdrM8sion by
I ngredi ent for Forns and wer e Yo and 44%
a tpaaspetedri W ety Proceises 1300 aen be 2 pewessontheb spnirglp eag or more
u‘;fn L6838 optfe:]rrg%ég PRSh, %ﬁgfﬂo‘?% {V(%s%cﬁl%"ﬁ%h%%es information received by
spective over the conplete hours. The sl ow est
refree‘k@eié’é?« aa‘enar@tasvefomgﬁ@m fa ritanwassgfo@@aoﬁ iranspgiten Y714, and
I
confgi SPOLF e G By I RbL ARTRR0GR oy () Rgfl ke any of
the aieé@éelo@mﬁiﬁm@ved rin efdfoindudiogshetehizpoibedretls tespwct tmFigs. 14
gugure 2. Forms 1, 2 and 4 dissolved rapidly and
A er'eased t he conplete anount of active in gredlent

hin,th d Y
10" ! ot 9 B8 S LrBRa i UaflorebrBrent
H 7(38 it ab gy fealre@seedoipaic i sodeding gﬂexzh\xémgeafma;rai successiid
roxlna M. .
QRS star e s AT S5 G FERNER 57 fiRurepy e speter
aﬂﬂhﬁ aSlelpi@sting adce@s A dkoadid t%&xehﬁ;g:rae dhctiodte tAf bereBous
.hours_i 2 96a ueou t hanol J | eased  42% of
trapFRIsSiofgas BETS gc?s@?xgg rgaeiﬁ%é/gncf % % px}e e acces< points, If
mﬁ&&ﬁ@&leﬁh@ﬁuﬁﬁs tReivesr &l B nehR%E doliv@siel k@ﬂ (RROBs received,
7-9 is sunma rized in Table 2: Table 2: 0158b The
the PG PHRLEHETF YU HISTHIREOR GHIEY SONRSnE S By cpmbe
m&)rgémkld*ﬂo il Qr&@%’cﬁq PEQUE il Iprasaed ﬁid@f}aﬁ@m@h&l control
protocol given above. Further, as shown in
copBlogmiaT 48 ioan mculedransmis @ gRvgl ads the mﬁf%ms anafs sisin
mnx&&ﬁ)gqﬁﬁn&fwg«ugn&w&gt IORLABRRMEGHedn various dosage
Torns 7, for out 480 mnutes. Table 3:[0159]
Al so, as shown in Table 4 below and in Figure 4, rate
of dissolution of acetam nophen (APAP) in 0.1 N HC
was neasured in various dosage forns 7, 8 and 9 for
about 480 m nutes, Table 4 : [0160] As shown in Table
5 below and in Figure 5, rate of dissolution of
hydrocodone in 40% aqueous et hanol was neasured in
varlous dosage forns 7 8 and 9 for about 480 n1nutes

rF ~aAa ~ a1 an I o o ~



and (vi) Form 37 was substantially unchanged after 8h.

Test Characteristic Results based on the above
wexpensisent s provi ded Rexural strength as wel | PEEUS2007/060929

breaki ng strength, as depicted in Table 13 and 14

bel ow. Tabl e 13: Table 14:[0170] (v) The dissol ution

behavi our of the tablets of Fornms 32, 34 and 36 was

tested i 0.01 N HCl + 5% NaCl, 0.05 M phosphate buffer

pH 6.78/50 rpm 0.01 N HCl + 0.9% NaCl/50 rpm and 0.01

N HCI /200 rpm according to ggbstantially simlar

prot ocol s as provi ded above. [0171] Further, as shown
§0(¥|7§§ Ta bf&nl-éal ki@b@%t@&&k:!&@nﬁyﬁ%?pr&% ,mé'n%rzc?fi(} ihat is operatively

dissol ution of acetam nophén in O. % NaCl

coupkisl gaecaseet §786 wad ey saw @@ag@f@mﬁ@n gdlateg o &"ﬁame.@mpar an

aaﬁ'gqg{ ?fA‘s%gwm S 1,0 n%]oﬂﬁ%r Lhey 1}:» 185 M“Q’Bp k%lgsa@nﬁmqm&
ow and in Figure I ssol ution of

inforostiamm rniapﬂ@ehﬁﬂew m@snmvﬂﬁhosph@t@enﬁv fedpn pHpgd pRIrgEsmissions

oo 55 IEGOPL o143, PO R 8 gopore s

mebekion samzbomnﬁld@wéazﬂmcmatm bé cidhes solatidd wrnmoty ateevolatile

mei 0%0 porie 1 i; nciadeqaoiiNx glglde zm% r%?r/nr Nﬂ%!ne% rJ ﬁ(gl g%@ faé rilitaa[mtmn,

in various dosag . )
ancamuinm;a&wnmmde iiwlak(ey 132:: ifaDiidpadienis hosmodvr{RTEYh.e

pmg,gaé{nén t% r{%@ﬂ (g{igu r%tx'%f::[ ;%%&2% th &&%‘gtdﬁgﬁ(ﬁﬁé giecmcaiiy
era¥Etil & ACMAOERBOMR I Blad meddbranWolfiid mmmbp odn #8lide random

m nut es. osition of the certain otherty . . ..
cc PSR Ao RSB S Bui el S Hpy ipuseaion
andT abd 1end&id) KA iT heidbisalotdolshe hahi gl ndfrohdies RAM,

bI ets of. Eorns
S &SRR 'EUM%N&%”&SE%@E%%%@%@ %? Gpda rate
SDIRAQW (@ﬁﬁr{m&xﬁl Q&Zﬁ&e@“ﬁmmwf sm&i&b} e,vaambﬂd pRrAad
in Figure 22 ra di ssol uti on of rocg?one

(SIgPBAMY. Py Sk T A (OB RAN LS JENGENE DR Be sufgect

sy @ng &:Qd fn@ﬁw@@ 9%11,641@9& B QuhSsse, WAkodiHel ASHSRBI, |{lﬁbse and any
below and in Figure 23, rate of dissql t|on

ofh@r s%&f% @w@méwamw)mbﬁf DRGS1S ORRSCISAHS diwadey spdufptor
17 Y’ﬁ&t'x(?ﬂﬁm gygﬁIEloﬁﬁﬁ'iEn§§mﬂ§9}x@&@daﬁ1€fz@'§m@boUt 480

m nut es. 8 hown I n Tab bel ow and in
;od%ugur %4« Gﬂ@ﬁ&rﬁi&é@ L0 PBoddr ﬁegﬁa@wher 40%;

eous “et anol was msasurec? I n vari ous dosage Forns

coﬁ&mﬁ%@tl@n dn 4 @omormadadion eASTORPRIR SO WQ]M k] mmsmcts
o AR BE RS Mol 0 BB 18l seives el
froet hamot mnesterrsmslsr i@d4 |tinr0ug§i poa st osageciFo pNsI8S; 12{9@ and

oo R RO B P S T e o

1800136 miAni sl ran tmblc&tmhwmmgmai sdua;nmteérbvﬁhe BrEise um at 1802,
5. t b 10 th f b
o SRR R Ak L 2 Pl s,

.redemli arftdras €208 it fragiorlg axuam(aavlaxbs fenobr t:hﬁemd@d)usmg, ®single

t breakl str h is measure aLnst the se
serrl e RFeADutt 1600 PR EeoE THASHEH D SP B B P pRag 1806 and
is bﬁ&aﬁm@ a%’o@i@t&ﬂwﬁh@ dbablgihird 302 Bt tedobilafck getedi et
nmoves into the tablet at a con stant, speed until

mﬁ@ﬁ@a%zm Recepres 4R 40 camie. Aot R Hie eV pP sk tppfaver, OF some

o:ﬁe@ *ahﬁ&bzt &&ﬁ%@f&%@rﬁri{h@g BRI k6 8 APRbIEA L Qvill Be
he apparatus used for the

am@amme shalled mitbe Ae. ?‘é’SP‘“W‘WI‘““ﬁ&?Wﬁ@s%m?%? geeivers
ca g@’ém 1% %‘h@ wégngmm}f gryald « ?&?@éﬁs cascdfBinicate
nent per ormed using a cylinder
(d| arreter 14 n'rr) W|th a wedge-shaped tip wth
di nensi ons depicted in Figure 8, (Al apparatus from
Pharma Test Apparat ebau, Hai nburg, Germany). [0182]
Fol | owi ng conpositions of certain investigated Forns
10 18 are [ I I ustratlve of var i ous dosage form haV| ng.

o,




Tabl e 24: [0194] b.) release after 1 h in 40% et hanol

at 37 Cless or equal 1.5 tines the release in 0.01 N
woiglo70grs4dor m 20, as shown in Tabl e 25: Tabl e PSI/BS2007/060929

Crushed tablets [0195] a.) release after 1 h in 40%

et hanol at 37 "C less or equal three tinmes the rel ease

in 0.01 NHC for Form 21, also as shown in Table 26:

Tabl e 26: [0196] b.) release after 1 h in 40% et hanol

at 37 Cless or equal 2.5 tinmes the release in 0.01 N

HCI for Form 22, as shown i m~+Table 27: Table 27:

EXAMPLE V.[0197] Foll owi ng conpositions of certain
mt‘grb\é@l? birgatd ﬁ?‘ro’%ﬁ&ﬁzﬁ&*&%@&%ﬁt& ok Hﬁrr&&i MSexRb M &l QSibols are

osage form having certain release profiles for
anaiymddnfadmcmh &8 B4 vhot s stthidar 180i0% prpaessendsagbedkabove with

d ¢

L A S A R e
ter@i0ds, mmutmsa?wé@ss@ﬁﬂg@}wtﬁme@memgIaarlyhtem d?w@ﬁtes output

for ehtgh gs?tiggﬁas gar{)lge A Atﬁ dﬁz%c&%%&/ 153 f‘e%B \%t Iyﬂf ét%(ac‘/ro ﬁ8§es§&ei 8id. A

maﬁhhmxoﬁ‘é; 18 mn@ﬁlﬂﬁpw\m sigve ietrmwmslrb@ﬁ@v@? A mah:emttu iS”O through
tramntné r}’%e*xyg%. @{%m%x’ }mgr QRg, Preferred enbodi ment for

ug release in the first hour in

o1 2040 SIS S Bl L onent
183p1. eftdck esh berb pehoresk disginct fadachy insdphdtts, provtessatr h.ﬁg'fl Terminal
rel eas |nthef|r¥%r hour, i n 40% aqueous gzm dS 5
COPEEEGE SH CHPEGEYI 6 B0 9B IHESSHET AT T BAL 8‘"’1‘?1“6‘ 01
terMiE sudRH0Q by i boting Eed@dh@f of s@dli @lﬂh@ldlklmrﬁ()ﬁfiﬁfti‘ucaﬂ()ﬂ
crushe gbl ets", the dru Ie%ﬁ n th irst hou
coPROBIYCS0n Bt i draien et EuRRAER 1§ poefodieg trelley
terhﬂ@aiaﬁ%iﬁﬁteﬂ% RoEQHoird 180D LAB: HehenthnfdrRkast ciobd glosided via
[O . f\jease after 1 h in 40% et hanoi at 37 0C
baﬂﬂé’@é %B“‘éa'{ztﬂl 1.5 times the release in 0.01 N HC for
Form 23, as shown in Table 28: Table 28: [0201]. b.)
10078 e a s Basd rongnfporvtigu sszardiagm sisisied gosoyeses deghipa!
m&gr caltioR. cb&r{%?véeﬁthi%zﬁ%kﬁ ﬁ§§ui'&i&ttgﬁ ob'tx{'@rﬂé@ﬁnf QLI €minals
own in . Crushed tablets
suémﬁ]b:«aae) shteirisgsectafs oy w @ii s F‘?P‘Dﬂi@% ofi 1easived BROBRESPHONS.

M%u_%(? 4 %g6%@H%ﬂg§%‘§€a&\?§&&&e@%§x&&1ﬁ nf %/I}}HO{’_Q reb@Pt of the
asfPpanestid okirmetion nésrabyrs f'e debodion il batlietn sTorRbraisom@unication

g,
wﬂv\%é}%&’golg f“% ggb{) engé glls% affhﬁ’b?i]on %}Li%pugtr %I ag,{cXm’?fcggﬁagﬁtb
indicating m:c@nﬁﬂ cnécephen ruml éavioidong c(ﬂmmmz RBNEIJt,is tobpeprraeiated

f.orm

ﬂ‘%‘g‘?ﬁ{ﬂ%ﬁ tc.logmnamgatr coazxpcm;éig?S Laﬁ And?daé rﬁJng%siéiggtgarﬂ}?sis code
thdt eSonRatuiiidpplsad cd?h!hﬁ [13] ccﬁsbzec@ﬁlﬂﬁhﬁ kﬁ:ﬂgﬁﬁg resbaces, identifying

caompar.i son of e
bRt nghl” dsrseRedrastiione Ak ASHHE T He Eaippl pmatvats
code baf ﬂil;lﬁ&t drfficiaf redttignek bd&ﬁian&(ﬂmmirﬁidh&mtm With padferming

m ni p nstrat ed, a SO hown in figures .12, .

infiirpck si0/eh BramROpROF pea isp RoRcel ot Tane P A ERigons in
cofREmRRA A MBI Bnkbpdith@a@tst he Control 1

formul ati on from ALZA when dosed in Humans with nor mal
jobMer fF‘i’%‘C@' 19(1@&'&?5&/@ i %ﬁlmﬂréié‘&&:ohﬁm@tﬁla{r%tﬁgteﬁ{ o0,

a separate study. 6 male Gottingen mnip (1
Wieless gorrgunizatiey amcm ®8 PSS p88 é*@%f@m@dsqwmé@ nat for sake
of éngys lﬂ%\@& £t Esoto%rcaz p Q*Qfx@ccﬁﬂ@ Rishlf fbdPRWaliBal BRre than one

ornul ati ons nenti one ow I n & random zed manner.

baThetation ond@enep@nf asiadnovdhan giv tepringt ot werdaiing Wherein
AﬁWel%dpt%ﬁg 6%&%’%93 \9% gtr teﬂg:na &aﬁ WSQQQ&%?&ZQ%%%F&J didferent from

individually in pens durl ng the studi es. For oral

adm nistration of tablets a balling gun was used

foll owed by 50 nL of water. Before the dose ad

m n| st rat| on a bl ood san‘pl e was taken from each

o NS NN - o ~ oA




tion. Wth Control 2 fornulation the hydrocodone |evel
was observed between 2 h and 4 h post-dose
w@ekv7/87se0 ati on only. Only one ani mal showed PCT/US2007/060929
hydr ocodone levels with two different fornulations,
Form 27 and Control 2 fornulation, on different days.
[ 0216} No hydronor phone was observed in either human
or mnipig plasma sam pl es. These observati ons
i ndi cate speci es-specific hydrocodone netabolismcom
pared to human. |ptra-animalgariation with respect to
acet am nophen and hydro codone plasma | evels was
ﬂ}é’&%‘?x{p\’(ggj i @%&f&mf A rmmarzégaae&r BabKe }A%élhi&ﬁ%hsst aj tobe
Form'3 [a male Gttingen Mnipigs (.1
apiugcisid thefahe baPesiptirk)ndierdie formitabsen appl@iveéle weqtfém aﬂdf‘or
mé%’dﬁ{%&ﬁ%eggre?#ﬁ ho BRFRa %d,m DS 39%;&19{30&@4&3“1}5{%@&\3&1}

see e aninals were fasted overnight prior
dos. v £ i
OB R P e B To g
{Tﬁb Kismd)z omzdmﬂ Jdlllalz bgeivas, bmmsmdwimgntdnleamfaudﬂxbmwﬁ’@t&b {or
3v133 v?){ s b t%yrsés%t Iangfpiévagiéqsbi 38(%2?&0{% LY ﬁcﬁgg‘%%pl H‘Q@%oﬁsﬁd
syado] mbtieatilons acdeb @ dns anpresones deﬁke,nnfﬁmle andpdic &ymbcis and
Pot

ETDA bl e W t hd
I L O T T e
syZbof, and ,obfinBa s&df Pédansiat syibdn dEF D ot sagﬁnki;aﬂ nehvuee 2 data

v Bk A2 0. DB SmOE b LI PG B EoH LR P

coﬂﬁﬁrﬁat@ﬁ&@)éﬁdh ﬁj&ﬁbﬂq&k@m nophao: 4shigds dad belfteguency dmm on

nn,!_lprg&\ng %?ﬁbg@zwza%y %g%{ T rt?}/ %"gﬁa?g%ﬁ(gﬁgﬁ@r? izme dn 13101

nuﬂﬁ@IeQE@ MEPRBNEREASTR i Vi8Bn ROk ;brbe@ Wena ), entcab tshwsh
fo ani nal s. [0219] The apparent term nal half
m’NF‘P@*?@ <M. observed in case of Form 30 was 5.2 h.
The Crmax was observed to be 7025 ng/nf and AUC 106000,
108730/ i\ trprepEBEr IiEORYARD 4870 Bleetvre aprh aRHSES Rinshgteap! of
; s [ P i3,
T e
angiftpgrencynpeandentsh thepomten fonaly 1o gerfe tdpalink szgnai suitable for
trdass ;cﬁioq{)y abuse deterrent fornul ati ons were fornul ated
oh the basis of a conbination of a retardation agent
iﬁ@%}g{ nolt ‘%ﬂﬁ{e »Wul%%l {hl%grﬁgs ﬁllﬁg?lég ngﬁi\ gp\ﬁvgﬁ nﬁ( ‘f‘ﬁ% ér'%gl dt&i through
anchetema dPOS eo dfe tabinelsr e’liemnualdﬁagsm( mitgna BFSokdsyesdhe
ing.e tion,of 1 f
ao R RREDENS e g o RSB RAR RLVgah
Rakaracthier P4d cmsdmﬁm (Ia'ez{ f temrlaatpri s e\retrfr,a[xreemz ddhenconverts) the
dosage rm,i,s .crus d/o
rofSPUER BT P ORI ERIER CoBR oG et B chr i b by
depaipl@s! ascbexibe di et el Sintidiagnd prexiles redehedmpiivesohbols to a

SR o st S AR L 8 COLLER GELGEE

ix&giéﬁcxa&sﬁchz% ki @Rt foy tHetRReASR drand bR essr §95C, I;esrenhh diva
rcentage points faster

despstating WAPe serel Rgelaiomiols Tgag{bgq,m rdg{qiscr ?;&o){ ﬁgpgéc’teg { a0 chare
esRRALRIRMYtrk BTl AlkaaDABbISE Und BHGANAGE BRI Sl Btlies o an

han the intact fornulation in % or

R&f@m@c@rﬁﬂem* v‘égc}b@amw?%%@ eﬁéy@ar}?e@rfr%knme?qw and
aR6l4Afe Qlital ka%ﬂemrrreb & kGhvet rzkn%%hr&mmth;&en The

aqueous med?um or househol d solvent. [0222] In certain
prosenipkdyysyprie! demedulattiyd 8t Frand BX datarpowesios 18§53 tstremplementary

abuse deterrent fornulations, include the follow ng:

1. Eudragit RS or RL (amoni o nmet hacryl ate copol yner

type B or type A) according to pharnacopoeas |ike e.qg.

USP/ NF or Pharm Eur. 2. polynmer of category M| {low

solubility in EtOH, further defined below Wile any
surtabl e mass ratr 0s can be used certal n preferred

o, o I N~ ~ o~ a1



| 0002 The follow ng description relates generally to
W rel ess Communi cations, and nore particularly to
w@aeigosismy a desired denodul ati on schene at. aPCBHUS1I00B060929
system TL B gr d f0003] Wrel ess communi cation
systens are w dely deployed to provide various types
of conmuni cati on content such as voice data, and so
on. These systens nmay be nultipl e-access systens
capabl e of supporting comunication with nmultiple
users by sharing the avail abjee systemresources (e.g.,
bandwi dth and transmt power). Exanples of suck
1o I bRLEnS66 @?ﬁbéﬁﬁ%l}@éﬁtdﬁ -Nok Hge ?@@tﬁb&kéﬁ!b@f‘ 10U kbplebrively,
access (CDMA) systens, tine division nultiple access
at LCTERBCIRNISO08 s | frequency di vision nultiple access
(FDVA) systens, and orthogonal frequency division
10061 t | pOo theebs:, £ BRONMK) psyestrrd 960 poBgjscalrliaiialy sndprovides
S I .
daidd s&%bt%i;sn e»‘gh‘t r{tfg/&l gﬁ(ﬁ%ﬁ@?’ 2%%}@%%& I@%dnz Pk@égte@ %&ff’zﬁa symbols
mﬂu pibli egwboler parfuains mcRbézpmzt amtavm*ntm marrsaznormmb@bt e\
rm}é‘i%g? 1% 3 23’7%’1\?&1%%? es%%( § o (t)%?e Vét{ glﬁ%’@ i%tb%@ssmq%nm ate an
upeneilhakyvhiobfie randmeitied eycbﬂmmmmatﬂ 36rio thadechrsomitthiP0s,
base stations to the termnals and the reverse |ink
m{(‘m} uphi adcesy gfier B@%oﬂt&qﬂm@mmi tati femﬂnhhi@’a‘(r ismedeined by the

arge tﬁzg]} %mﬁeprggffséfbcf) §§ é%c ‘i°§ ugwst gl‘);‘g Qeolftﬁm bam ?“é" :‘9 *q smbol
defmoliidiapira 080 tikingRateseaitthe Baxﬁplm;lkﬂid pdoerdeﬁ mden i ;:ploe e}ixuboi,\,. and

sol 0y U L Q0L W D BEL oI B0y ST LLBLE (Y

syinBbl hithiitds' 18 REIBvESIHe traffc Mt&’@aﬁhﬁﬁﬁﬁﬂwﬁ@rﬁﬁﬁﬂ? BRA he pNicessor
transmtand Nt rece i ve ant ennas nmma

iQQt”legrfwmsr@@Bgcﬁd,émmeﬂ%mféqagh aglhiedprgingl %:ggtt{trﬁxﬁép 1hg wplink.
to as spatial channels, where L M Vr 1] . Each
109431t hePrecegEpEderd 195 Qshvaris(c doraonEpb rAdiRgy manage, .
op gr‘a RSt %%QTJE%M‘%@ m&éﬁmﬁa{&a;@r;@@&%vé&p %\éﬁ&n\e PEOCESHOLS
ormance (e.g., higher through great er
i‘?% mué BPFG ean) b»‘-t gsspdiated Adth memary Wrre(ﬁ@r %wa%rrv tﬂiwégfm program
cogébeiﬁttdetﬁtzpy?rg@& Bl sz@ LRANDSAS hisd perhGRPLURDAAN G Serive

are utilize MO syst en supports a tine
freduviayi ad iopplse XES(pW}JEﬁ) esgimehidsr fory thenwjinliapt sponlidhprepectively.
(FDD) systens. In a TDD system the forward and
{bodier sEof & nicltiplansedss syves (age FEMALOTFEAH. CEBddeA&MA, and

the F’ ?ﬁ!) mtuﬁgﬁeta pef'l%’) {rhili]s rf"r net(i:ar{gg%c&atn%m@hﬁtﬂfc 1f) hf% %&1&1?\/\’%& nﬁh a system,
thas pN@rsabbdride lmayhamhat ed diirg diffelsne eribrelacBesshagoéintstitration
te ic#%% ! ! an s@%?ﬁ cax%% W hg{egﬂg 99%‘] 5%?&1&»@%{% c'hvt@zrn% n!‘ﬁ Jl)lén the

ennas
enp6d di;kmdr& T (fﬁlilﬁtl:!m Stusﬁw ﬁu'l the bidd MIeOF BMch m@kﬁ \zrﬂi:b’bané

Sif?irﬁﬁ%%lfz;keé%; reecga[sssr %g g“? p%tgpai‘rr Qfsgan e{vﬁg I}m &gﬁ rtgmthgurﬂo r’i‘ he

tedlﬁ@@j&:fh ldhfﬁﬁﬁeﬁ ﬂa&gu izlla§ﬁtﬁ3ﬂb&’ﬁz&mg£ﬁﬁdwﬁgm@ elahs. For example, these
i gni ficant educe,the M MO decodi ng er

togries Py T ELROTISA () Ao, HESGHar e cdcgigaticp ereof. For a

hatdvddre @mgten@arf&% Of PbdRsiap sk edTosiigRak] c%ﬂﬁ@rﬁ@ﬁ e be
nunbe bits exiting the signal, _encoder)

Wiﬁ%ﬁi WH higraneror (MEARPH @poaseptiEC ﬁ”f?&fﬁd?érc‘*é’f‘“? gg%‘&f} digital
bzeQ‘!ai 5:&5&6&@4}2%? gk Qzﬁaﬁw@é@inzqﬁvﬁ)émé? Ds$ ph@mmable
er of Candidates 1n t is large, at
lﬁglﬁéiCE’@SQ (8O Msld asegoresdicgte étm:ﬁ @m«ys) ;rfﬁcwalér caugrotiers,
r f,
R B P e B TRl Sl R e Glnc 0 o
According to the conplexity analysis (in terns of
nunber of nultiplications), the QRMM.D with 20-30
candi dates has the conplexity conparable to that of
the MIVISE spatial equalizer for the 4 transmt and 4
rece| ve antennas. Further nore, the con‘pl eX| ty of the
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f001?| FGis a block diagramof an exanple

comrmuni cation systemfb IS] FIG 3 s an illustration
w@booansmxanpl e systemthat effectuates sel ectiPCT/v8§20aT1060929

appropri ate data packet denodul ati on schene in a

wi rel ess communi cation environnent 0 J FIG 4 is

another illustration of a exanple systemthat

ef fectuates sel ection of an appropriate data packet

denodul ati on schenme in a wireless comm m sc& i on envi

ronment. | 0020] F3G 5 is anafgher illustration of an

exanpl e systemthat effectuates sele ct ion of an

furlkf Qﬁé)@&k Ab& Hatd, BAgkehntannd iﬂe@éd}‘ 0 Q‘\r §1‘2 Q&'ﬁ?%@' mﬁ)iumm’canon

W rel ess conmuni catl on envi ronnent
cart pratroegonpiidss (e, propesusto fyrcaens. raéééa @@éﬂm p@é’m tim
furdeBbnd H&%JB%{ Qéi'gﬁ\p Uty o S UL L QAR n(aﬁ Heldck el b Bnefidsd unit and
SOt her Fabl e that describes the Rumerol ogy an
exgeebolincdegrdapsars 8PP0 ord 1958k t hr oughput simul ati on. .
002 1 FG 8is a table that describes a Mdul ati on
i@tma Coltiinty ISoirelostdcOB} the mmtvcikmbiieeé@sséﬂad bwauam bye

im r&%iﬁg ﬁeéi bynh & gﬁ}]%;\)%@%sg ff‘ rﬁ%a\?%raﬂﬁ %E:aﬁln{crgco 0k am?l

coprxmuon Hatredo mﬁmﬁma t:tmemg hmrbr pm:ifcmis mnmqﬁemmhd in goftware,
i Ok h cr ng gor < (5 mrJi@ tf}% m%obu
i RO B piEap RS SE Troig R TS wh
stopel ol mlid 8s-reddhible weudian ssuckae la\smrammﬁndrehb rA code segment
schenes. [‘tGOZGJ FIO. 1is a ex(gn‘% E) ¢ 5 broutine
%Y ST Y NP BUYH B IERFoP MERIBE i 17708 3P} BGRine. a subroutne,
a phRigd \ﬁ&toﬁ%&r@gwmg@ra SoReweSy |0@ﬁﬁ>?1{;atﬂl@t mdtm%nbﬁt, aam
exanp &I ot that corlp%des t hr ou erf

S PRy BB SRETEBR, A RERIED] et RE Cauled Bogefrer code

sediffshit o 3 Hafdvlark 3Rhg1 bhBAssHRSGIHRascditing W@i&hﬂf}ﬂi&ﬂ @Rl hdguments,
‘used nodul ation and coding schemes for data

PRESFENE ) S INYROVODRGS. Epfyrmation, §rgugmis) RGEPeIaTS: diHagie. may be
pa@@d SHANRIRd BLROLEHRAN: ST fW8dny| RehbiotrAlA8 HeIRAY bRN B sharing,
a recei ved data packet according to data packet
mqmagqm%g&; SAKEOPFENG, 1eOEB0 trERYSSIFL. @& anot her
illustration of an exanpl e net hodol ogy t hat
{04844 | | Far esoftierredubrmcomtioh. heredwiqued dawribep heteat may be
c n
im %ﬁ%ﬁé Igistfz gncgilﬁ égépg Eg(?cgtrinﬁ% Sighg@(’gﬁe%{cpéd@{} the[.tq:@%m the
fufciont deatidsd dersbd ullat jodrvare cadasaowi lweﬁa@étia npaRdes tunits and

oxBG5 € BB ARRRGHSL §ANIDLE ALk I Blocessor o

exseet or timqrmmsc@:ain which masecit gmlhmc@nmmhaowdt epuppd & the

sen nted herein 83.3] ... Fi 18 illustrates a
Pr%“‘gﬁeéltﬁ ﬁ Mﬁ)?tovr}“‘ 89 B’rhbug"bncié’]stgl ﬁ“g reverse |ink

at, a ervin
SO RE Beehi oo R BV S Sty pBetfp T OR
e;ﬂ’m@ﬂﬁhéhm | BAR4K cbhi@, nb? pbisiis te dieEbacwry kentdbssble combination
conmuni cati on_.envj ronment t hat nb..e | oyed in,
of GORPARRIES SHSIEORCIORES Ja R BRESes oL ABirebaiedbn Sl fgmgntioned
enBRanH &R bl eﬁ@t»n@rdir%s@hu%ﬁ}ef 80ERy AcdcinBreRERIBAlAlkae:

relatedto aspects de cri bed her and t hj
copRiEtiont and affrﬁ%ﬂ%anﬁ 0 Fa'{‘?ﬁssef’é'tfé@ﬁ“ﬁ“é 369 B RETARE ey, the

de%@'&?ﬂg%é&@?&Qe]m%ﬁﬁé@é&f@i}%’iﬁ&%lmﬁﬁﬁai@f&cﬂ‘?Wnednfz (;ciff(()ﬂb and

descri be reference to the draw ngs, wherein |
vapiaf@pdhatdal ivigimpepgoé tisapended dras. tiritieraos) KriAestent that
mg QHB UGRaLesh B 1428 i 8&:&&%@&1&?&%&9& Bl b, of B cRURPQASER term is
expl anation, numerous specif |s are set
xrimgtﬁttcﬂqhtro¢ldswetma praougcémaat ﬁtih@ugm ‘soderistren @i Agowprising” is
| £ nt, however,
in @Rl R B il TRUr R U trout ¢ hese
specific details. la other instances, well-known
structures and devices are shown in bl ock di agram form
in order to facilitate describing one or nore
enbodlnents |0037| As used |n thls appllcatlon the
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where antennas 12 and 114 transmt information to
access termnal 1 6 over forward Iink 120 and receive
WO ndoonsmed on from access term nal 116 over revBCBHESI00T#60929
118. Access termnal 122 is in conmunication with
antennas 106 and |1 O where antennas 06 and 108 transm t
information to access termnal 122 over forward |ink
126 and receive information fromaccess termnal 122
over reverse link 124. En a FDD system communi cation
l'inks 18 120, 124 and 126 mgy use different frequency
for communi cation. For exanple, forward ink 120 may
;{}ds%jf a fidleLe Q@ 1sfar éﬁg%‘ﬁ %Ym?&@ﬁéttg Apd B OYH LBUBER Cand this
nk 118. | 4. group of antennas and/ or t he
thwe@fcmwnmfﬁhevafeﬂ—d@ém gned to comunicate s often
referred to as a sector of the access point. 1" the
enbodi ment, antenna groups each are designed to
conmuni cate to access termnals in a sector of the
areas covered by access point 100. | 9421 in
communi cation over forward |inks 120 and 12 the
transmtting antennas of access point 100 utilize
bearaformmy | order to inprove the signal -to-noise
ratio of forward links for the different access
termnals i 16 and 124. Al so, an access point using
beanform ng to transnmit to access terminals scattered
randomy through its coverage causes less interference
to access termnals in neighboring cells than an
access point transmtting through a single antenna to
all its access ternmnals. An access point nay be a
fixed station used for coinmuni eating with the
termnals and may al so be referred to as an access
point, a Node B, or sone other term nology. A access
termnal may al so be called a access term nal, a user
equi pnrent (UB), a wirel ess conmuni cati on devi ce,
term nal, access term nal or sone other term nol ogy.
|0l)43] FIG 2 is a block diagramof an enbodi nent of
a transmtter system?2 10 (al so known as the access
poi nt) and a receiver system 250 (al so known as
accesstermnal) in a M MO system 200. At the
transmtter system?2 10, traffic- data for a nunber of
data streans is provided froma data source 2 12 to a
transmt (TX) data processor 2 14. In. an enbodi nent,
each data streamis transmtted over a respective
transmt antenna. TX data processor 214 formats,
codes, and interleaves the traffic data for each data
stream based on a particular coding schene sel ected
for that data streamto provide coded data. The coded
data for each data stream may be nultiplexed with
pil ot data using OFDMtechni ques. The pilot data s
typically a known da pattern that Is processed in a
known manner and may be used at the receiver systemto
estimate the channel response. The nul ti pl exed pil ot
and coded data for each data streamis then nodul ated
< .e. synbol mapped) based on a particul ar nodul ation
schene (e.g., BPSI S, @SPK, M PSK, or M QAM selected
for that data streamto provi de nodul ati on synbol s.
The data rate, coding, and nodul ation for each data
stream may be determ ned by instructions perforned by
processor 230, |0044| The nodul ati on synbols for al
data streans are then provided to a TX M MO processor
220, which may further process the nodul ati on synbol s
(e.g., for OFDM. TX MO processor 220 then provides N
nodul ati on synbol streans to V transmtters (TMIR)
222a through 222t In certain enbodi nents, TX M.MO
processor 220 applies beanfaranng weights to the
synbols of the data streans and to the antenna from
whi ch the synbol is belng transn1tted 004&
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characteristics of the received data. Mre
particularly, for exanple, |ook-up tables that store
waladoaogsmcer ning transmt format (e.g., code reCEUS2907/060929
nodul ati on order) are conpared to the transmt format
characteristics of the received data in order to
det ermi ne whet her an MMSE or LSE denodul ator shoul d be
enpl oyed. Alternatively, for exanple, inference
conmponent 406 can be enpl oyed to determ ne an.
appropriate denodul at or thatysshoul d be enpl oyed when
anal ysi s conponent 404 is unable to nmake such a
determ nation In one enbodipemt, i nference conponent
406 can enpl oy dassifier(s) of any suitable type,
_incl udi for exanple, priori rule-based classifiers
Vﬂﬁh&“ﬁﬁ@ﬁ§b$llstlc dependency nodel based classifiers
to determ ne an appropriate de nodul ati on schene.
Furt her exanples of classifier systens include expert
1. systemetbdsFistletlsy a Gahydiibay ele fleaRl dongringyaxi mum
i kelihood classifiers, neural network classifiers,

SUP p&relvives btk asiian fhak S¥Mhe ahas®i Hembaulagbatdngt i cal
| anguage ‘odel classifiers, and decision tree

C| a%&b@‘;ﬁ@ar Sihel A8k tﬂmﬁevf?@t[rf SAGrOGWok ?\Iﬁt%hﬁs}p&hﬁmqﬁQ@z& ora
ri ses a receiver coaspoaeat 502. accor dance

hswpt‘ﬁ eatveodsk dhpParysedidhe rated ﬂv"éé‘éi‘\f%‘lm?éorrponent 502
can be & M MO OFDM recei ver system However, it. is to
be %ppre0|ated that any receiver system can be used in
2. systlépmsgued wedainy ér cedrpoashn LEB eghprhaes! gode rate associated
wi ﬁk%? gaq;\%t RGP RRARENL a’é%os& relnSe, t»@m,benatﬁ@ ES& @tte]@ptéaatm a
ator conponent 504 |s cdpab enpl oyi n
ratdecrﬁmwa%mmﬁ bge RBitENE BA eawdéxmmmye@ﬁdm GrEtig the endoder.
denodul at or conponent 502 enpl oys one of an LSD 504
and an MVBE spatial equalizer 506 based at |east in
3. par {Theponbed angaint 2f whensin thhdrgchieshaé roxedpclades a channel code
t The. f i's an exenplary strategy
rx%%ﬁﬁﬁm%%m%% 3Fdﬁ%§“ée i %lon in the OFDM M MO recei ver
whet * there are four transmt and four receive

ant as that the
f%th%gﬁgﬁlz}azgg &x Ll(&l&fgc{‘)é}%ﬁl ﬂt?ix 31:1 g% al;%@‘@a%?ecewed
P aﬂﬁ%ht ﬁﬁt@ bothpritdser @alderordithet sasisBguathréshobt vdlas gleartlivare points.
2/ 3, the LSD significantly outperforns the MVSE
spatial equalizer. Use the LSD with 6 candi dates for
5. al | tHaensqbed bhatliaon 405tetkhh thEliseshdld vilne icod earrdide péinls,
between and 2/3, use the LSD with 64 candi dates for 16
QAM and Sower order nodul ations, while us& the M SB
6, Spattilmassabi #eim tzpt»hta@ﬁl 1@4 @AMl s@gliin@udesddinet chie rates
QPSK nodulgtlo IS U t he Dwth 64
beﬁﬁﬁﬁﬁﬁﬁﬁg Feakeh aﬁﬁBEq ¢ 8RS e i s comparabl e
to or better than that of the LSD. Use the MVBE

spatial equalizer. |Q0S3J After the 2n transm Ssic
7.( e gt he mathpd AEpiue i‘f’oﬁﬁffh‘"’t srIvpae uilpagitee 1Pl Py f%e’é &gt
pabi VB eHGRy 1L& HER1QREY b & MYEE, 8R&IHA +Aqb 8l LARKdardBoints.
poi nted out above, the nunber of candi dates can he
adj usted n the LSD operation, necessary. Furthernore,
in
3t ot SRR 7o Wil e eI E Vel B0 2 RRAEY foints
aggreSS|ver (e.g., 32). Wat follows is a discussion

abo L
9 {r o g P E: AFEBELRbREAE PP R 0BT T oy
mﬂuyamﬁ: oriiér pztcketsmdem“e wﬂmwedthehmduéatmmydemptﬂmnme nk®ber of

enmodu] at i i.red, receiver conmponent 502

h“@?ﬁ”ﬂﬂ??ﬁé?fE@P@%?FVEFV%%eterntne t he nunber of

candi dates (e.g. conplexity) depending on the code

rate and the nodul ati on order and the nunber of |ayers

or transmt streanms. |00551 Sinulation Set-up tables -

Figures 6 and 7 describe the nunerol ogy and the

resource aIIocatlon for the I|nk throughput




order is low Various nmethodol ogies in accordance with
the subject invention will now be described via a
wa@enrmes7sed sets. It is to be understood and appCEUSRDEH0929
that the present invention is not limted by the order
of acts, as sone acts may, in accordance with the
present nvention occur in different orders and/ or
concurrently with other acts fromth at shown and
descri bed herein. For exanple, those skilled in the
artwiii understand and appregi ate thai a nethodol ogy
could alternatively be represented as a series of
interrelated states or events, such as in a state
di agram Moreover, not all illustrated acts may be
107 equh Lgriwe?@r»fmﬂ Wémérn‘ém hereinghp spsbgieniondeds éﬁéé}ﬁ%@fﬁwfﬁ h
I Yﬁm on. |0Q 7] Wth reference now to
amépgl.d% &ﬁ.ﬁpgldr?gt (}Ic))l ogy 1400 that facilitates
denodul ati on of a nodul ated signal in a wrel ess
co [ em.i ;|J it s AL60 .
111900 Bes S QP EY Tt foyine B R MR Sl IEe s
spatied e«;n@ﬂalaw»*hmnae code 1By @bm)wﬂ emgytkt: eneket fprmpg Oow lthmh’e
th&g%aﬂﬁgxﬁg signal is processed via conditioning
ures such as filtering, anplifying and
domﬁlconvertng the received signal. The conditioned
izglr gg‘;% S}n%h{v&' 1‘ H% 3 dqul!\%‘é‘%(%hé 8\1@%}%\/& Qﬁ"ﬁ%ﬁ? luﬁ%ﬂt‘%p gode ;ate
incldd, valies i E,l’sm@ Iﬁi&xmnenlmi iéaxrtbfbs-i has yxsdkeirr&is
characteristics of the nodul ated signal are anal yzed
and at 1410, a suitable denodul ati on schenme (e.g. LSE
130r NVBEnspad bhdisequal fabe) cospiidbeatpibvbasibd MM SEepstial

in. upon e, transmt. format.e. g code e and/ or
ol BbrOR TR s PRRL TR B DR ar od

signal. This determ nation can include a cost-benefit

anal ysi s The ost cap be neasuyred by such f tors a
14t ho WEWBFPEGASHIARE | ot rPEEEREPRY B FTBISY R BAITY fgfen Quadrature
phg%sggne{q@&%@(@qm {;t@;‘,&gcm ver conplexity, and |oss of

t hroughput perfornmance based on whet her single or

mul ti pl e codewords are involved. The benefit can be

sne asweﬁgez% éya& o @cmmx azsmbhen& %%Rk'u@lnﬁ{@ rckas agi N@eeived
error probability, optim zing hroug put” performance

paglerd 1W@VWtIﬁW qfleviond pethdd @ndidatediofds. conpl exity.

The deci sion can be nade based on a

probabilistic-based analysis where the transjtion is
161 ni tThanedbpd oficlsbnfli entoyinsethe MMSEpgHal cavglipgtvherein

V. 8 2

pekf é%%igég:tg' % %t{é@%%&g%% ggf&?g&% ﬁ%&éﬁf t 1'&:9"%% eﬁﬁ*ﬂ to performance of
ihmﬁbﬁane | ear ni ng systens) can be enployed in

connection with such determ nation or inference.

Al ternatively, a nore sinple rul ebased process can. be
1 7enpl Byeodembé 08 clalm d efirttien compdisitg ensnatisadp einglavet; de MMSE

transition bet d ul ati on schenes will occur,
sygﬁgeq?ﬂﬁﬁfaelgmﬁsgﬁggnggn will not be initiated. 00

Wth reference now to Fig. 15, a methodol ogy 1500 that

facil,jtat dulatlon of, a, nodul at ed si
18t 1 e BB At SETEL] e A P » Mbieble-an-
miveiphodel gayVILD Pluestar st @edt 1502, and a nodul at ed
signal is received at one or nore nobile systens at
1504, At 1506, the nodul ated signal is processed ia

1£CONdfid QRINAE P ERGRAY! REHHRHEAMPSsih: b&j@.&ﬂagg@ra naiBkt d8dandidate
downconvertrag the received si

and
P%’é‘ih & b Bereded by ﬁsﬁ LeDpetaner bénfqutq%%ﬂwabﬁfr irapsmit and
reS@y ln%mﬁﬁ% B.QAeEeL st@n Provi de a correspondi ng
symbol stream At 1508, transmt fornat
characteristics of the received nodul ated signal are
anal yzed, Mre particularly, if it is determ ned that
the code rate of the signal exceeds a first threshold
val ue (e.g. tmo thlrds) the nethodology 1500 noves to

A A N rers A=A N A NN o 1 S~ 1



and active set sectors as described herein. It wll be
appreciated that the data store (e.g . nenories)
w@eovposrmi s descri bed herein can b e either voPEr/UE®07/060929
menory or nonvol atile nmenory, or can include both
vol atil e and nonvol atile menory. By way of
illustration and not |imtation, nonvolatile nenory
can include read only nmenory (ROM), programmabl e ROM
(PROM electrically programuabl e EOM ( BPROV)
electrically erasable ROM (EEPROM, o r flash nenory.
Vol atil e nmenory can include random access nenory (RA)
whi ch acts as external cache mermory. By way of
illustration and not limtation, RAMi s available in
20nanfﬁ¥@ﬁﬁ§“@uéﬁm@§ﬂ§$nchronous RAM ( SRAMX dynami ¢
fation;
A A B B i
Sy néb lakply sIDRANP O SIE Dms}rwaan@b ah mémahawafsd PéAMh*) of
and
R S Sl s A
t o, atdvessiubion goypotdns tha witphei sdbe ppésabdemedudation scheme.
Processor .1006 s connected to a synbol nodul ator 1712
and transmtter 1714 that transmts the .nodul ated
21si gfidle,app@isjof Blagm 20Swhsredn el apglysitioorpootaizensyieyesn
[
lm‘%iaegge abl%é?xgea‘;? dlé n%x%ﬁ%e r{{g&gﬁﬁ}%ggégélggn?g@%i%%gvar rpgig)giam
baﬁﬂpﬁ&ﬁs&fier Spee sy 4{&3@@133@111@1‘% sgisedlnyac c lessfige] maxigBOLiikelihood

W.th a r 1( rece nal - ne
claf BT Chol o it oGk Al M RV SRS
stafi s el hagudBOnedenthskitians and éed: got lvee atwssifiersnor e

termnals 1804 through a plurality of transmt

antennas 1808. Term nals 1804 can include those
221 er MiRAlppaSUBRTThSE 1By whbfiRORasR1RH dinpbBeR eogdoyed Hatabase

as termnals 1804 supported by nei ghboring sectors. In
logkyyee B¢ nore aspe cts, receive antennas 1806 and

transmt antennas 1.10S can be irrpl enented using a

singl e set of antennas. Receiver %‘gﬁcan receive

23§ nf orREBPETISH S el e e paRo b R mpgnent employs an
QP@%@:B h‘éﬁkﬁéze@%@(%’uﬁzt R8oMhhH WA DM R TR nak %&%{%b akhreshold

denodul ates recei ved i nformation. Receiver 1.810
rafge, wherelptherote ran rPVBErBaATEHO 06g spder of bissiniergray encoder to
a AR 6k BOGhY Bl &Rbaeparaling out terminals
assigned thereto, as will b e appreciated by one
skilled in the art. According to various aspects,
24Ul byl £, F&%‘ N{%émoaﬁ x@ﬁ:ﬁ&ff@k %R@h&ﬁ zgzz&r‘i‘?wﬁ%s channel code
receive nte ;“and ‘such’ recei vers
ratgowings L«:E(aitea\mammm@hi totthverthirds.pr ovi de | n'pr oved
estimates of user data. Denodul ated synbols are
anal yzed by a processor 1814 that is simlar to the
25pr ocBssappatesor!i daoh 23 oxbersih e dergeddatica: d@ingponnt wiires the
.COU r N
L2 rGeeReoesel B REFELonditS as T R L LGB vate of
c&ﬂ\dﬁ%htctp&ﬁxﬁknal s and the |ike. Receiver output for each
antenna can be j ointly processed by receiver 1Sl O
and/ or processor S!'4 A nodul ator 1818 can nul ti pl ex
26t he Bhdiidlardi@ oft SLARSTH, SEcodin blye thréshaliiowiléd R 641838l date points,
through transmt antennas 1SOS to ternminals .1 804.
| 0075| Access point 1802 further conprises a term nal

27CONMHRM £3fab:Q8k SIRENEN by hHLBE R &hMﬂﬂr@sﬁoﬁﬂﬁn@@nﬁh@f@@ sRESer code
distinct from or integral to, processor

rapeiaprasdhat semiosmnihaa tv e Eds s AEteniBen of af&% Fﬂ anfhha‘f
resource assignnment information for termnals
supported by nei ghboring sectors. n addition, term na
comruni cati on conponent 1822 can provi de assi gnnent
i nformati on to nei ghboring sectors for term nals
supported by access point 1802. Assignnment information
can be prOV|ded V|a backhau' S|gnallng |O 7 ] Based

o - e, o - o ) o



| 0081 On the uplink, a TX data processor 1960

processes traffic data and provi des data synbols. A
wa@ oenos7seodul at or 1965 recei ves and mul ti pl exeBCT/082007/060929

data synbols with pilot synbols, perfornms nodul ati on,

and provides a streamof synbols. A transmtter unit

1970 then receives and processes the stream of synbols

to generate an uplink signal, which is transmtt ed by

the antenna 1935 to the access point. 190.5. 098. 2]

Ai . access point 1905, the upjink signal fromterns

nal 1930 s received by the antenna 1925 and processed
28by QT‘h'i-:%@?&f‘éﬁfs MMk dim 2b, Qherek PRI ALERATR| @%pofe SRy s an

denodul ator 19S0 then processes the sanpl es and .
M¥MSEHpabs qqpeeraradhopid e sytapsiosiagiovghithe apipigformat is within a
teESldidBhes for the uplink. An RX data processor 1985

processes the data synbol estimates to recover the

traffic data transmtted by term nal 1930. A processor
~q199G-perf or St Ll ' at
29¢ or mREpb iR VAR, SHel R s fbic 365 Al ifine code rate
19@B:s ambiet ¢BGitetithaconethyf dndlest theh fwodlsrdi. nat e, nmanage,

.,.} operation at access point .1905 and term na

. 1930, respectively. Respective processors 1990 and
301950 heappbehassatiiat 200 whistdwn thendemyodishitics dohgonsiiempioys the
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and i npul se response estimates for the uplink and

51 P R R e e R B s e
Lanufdriapkeeit @t padtal Sacamprisean sotdéwadneids c¢okddidoa pbine
uplink. For such a system the pilot subbands may be
shared anong different term nals. The channe
32est ITHRLdpPRrh@CHTUIAIRERD, REKrDE tils@ih s GRS NVRBES: dnki1Bys the
. pilot subbaads r each term nal span the entire_ .
M5 SR bl g B S PBhUBS e PRR AR b S eRytia
eqaMGler & g?béi@ﬁ thaHPOaRESh ML RS WRHLEBR <dg3hd BRDE tO
obtai n Trequency diversity for each terminal. The
t echni ques descri bed herein may be inpl enmented by
33Var IBIS IRANS: of @LinEX AT eRoin RESE S REAM MRS ITBY: Romatically
|npleneﬁ ed in hardware, software, or a conbination
entth@rsdbe MMGE spatialramalizer pfipl ehanimsiion of theaaskdcessi ng
units used tor channel estimtion may be i npl enent ed
W thin one or nore application specific integrated
3dci r ol icpslp'@wsr@si)zﬁ,ﬁedixg{i)tsza|ha‘§ingr$mre® HorewsersputaSPesitable
L di gt al sslgnal. orocessi devi.ces (DSPDs),
‘“%?%8?§%§%E%§§Fﬁg%@ﬁ%§§$%§%é%%Etsx field programmbl e
gat GehitiagS ek iBhmatPHIGCE SSB bS usEDit ehlodiBtion; and
m cro-controllers ., mcroprocessors, other electronic
uni tidank anrsl 4 onest Eonm bhetuae bl 9mst §BSed deskr (1.5D) based
herein, or a conbination thereof. Wth soft ware,
on thp FesBivd £erkst feametbe t hrough nodules ( g.,
procedures, functions, and so on) that performthe
functions described herein. The software codes may be |
35st or' B somprEpDegdabhe mediver efdaint & Iayintheoisd deaseybingirgetions
FoLAGRONAADL ot P b bofeold tebrct 1 (AO LR BB p it ofa
ledsaponal 2 desofitiwaerordei eftharecivadddckstares codearisdbateepresents
Ol 2Ny . conbi-naty J-an. L eof . the systens and/ or
anr?ef?%g g %Sgg&?%ﬁlldélﬁrpe% kg%g\:%%é gg\%\%gr e, rmnvare m ddl eware
or m crocode, program code or code segnents, they may
be stored in a machi ne-readabl e nmedium such as a
storage conmponent A code segnent may represent a
procedure, a function a subprogram a program a
routine a subroutine, a nodule, a soft ware package, a
cl ass, or any conbination of instructions, data
structures, or program statenments. A code segment may
be coupl ed to another code segnent or a hardware
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Phase Shift Keying (QPSK) is used. 3. The nethod of
claim9, farther conprising enploying the LSD for a
w0 e@eiosrsdo packet that conprises a codeword wi t PICEUS2007/060929
candi date points. Ky. The nmethod of claim , enploying
the MVBE spatial equalizer wherein performance of the
MVBE spatial equalizer is greater than, or ecfual to
performance of the LSD. 1.7- The nethod of claim1l,
further conprising automatically enpl oying the MVBS
spatial equalizer after retrgnsmssion. 8. The nethod
of claim1, wherein the denodul ator operates m a
36MJ| td Ekﬁas«aﬂ ah VN sl d @l OMpMEL: oL 8RRINEInsBYEE @or
e nmethod of claim1 , further conprising
Piﬁﬁﬁn@%ﬁ%gﬁﬁﬂﬁﬁﬁb@ﬁbof candi date points to be decoded

and TPECEFS 8 PARE RIS e 8 R BrofiialigR B ¢

appar at us, .conpr ece vin e h

F ocoPFERG el *cﬁ#‘ﬁgﬁsa il S8 %%@ﬁé%?g 00 (.SD) based
onaﬁ@hyﬁhﬁdggﬂﬁﬁﬁﬁﬂ&nthat det er m nes an. opt|nal one of

a plurality of denodul ati on schenes based at |east in

part upon the packet format; and a denodul ation

37C0 npﬁf&%ﬁlmi&t@t ofIREOYS hhfieg Qﬂ&ttﬂﬁier@ﬁ@@iﬁk@bﬁ@fhl dummiul gting
schenme. 2 1. The apparatus of claim erein

theyrpapiyst §3‘é\9h§‘oﬁ ’éﬁtm@ﬁﬁrf sylsagnne of 8 ﬁ‘éﬁ!@éﬂ%ﬁ% S Pf thepgoeived
ab&ft e&ﬁl%ﬁﬁ@%ﬁ&ﬁ%@}gfew AYSdlenbeashoc R Rith Qlcbdeword decoder,
rul ebased cl assifier, expert systemclassifiers, naive
Bayes classifiers, ﬁHXIﬁUﬁ1|Ike|IhOOd classifiers,
bneungﬁaﬁﬁﬁﬁgg&eghggﬁhjlers support vector machine
assifiers, statistical |anguage node
cl asge:ms deisreceivinadedite paskeheler bR eYienend22. The
app a{£ ANFo Ol &hials ':inxg %@f &l 1&&&?&%@1\ $ L5159 ?{}@ Hﬁan
enpl oys a dat abaSe 6kXUp table. e apparatu
foohati mfommla}m@r’éuemmm‘éedmmkat i on conponent enpl oys
an LSD when a channel code rate associated with the
packet format satisfies a threshold range, wherein the
w9c od eTireaap@amam@s@afihs a& maﬁ&r@omriaixmmm fof eibplosing a
1o 1 g_ J£ne qg Q0.8 gnibL of bits exiting the
“3ﬁ§8 & d°?¥'”$h§ %Bﬁ?gidg 8Fi¥ﬁaln123, wherein the
t hreshol d range |ncludes channel code .rate val ues
eater than or uaL wo-t hirds. 25 The. arat u
o arpo ot SR St PRE e G B dBpropriase
ée)ﬁtddk;l S :Jz helehSbnk of criecailybibepaticalficr kaben e?mfm shssifiers,
dewo ghat satisfi threshold valu {
naé ‘i“@étc w;ﬁ S @iax %um-?-ﬁcg}zg:ﬁ%ia i,é%btjéerbfm%t)r “fﬁ‘% classifiers,
sug‘[?@zrt ebdlod Macitihe eshoh)dlasaliess, baubtkar Radigdal Ro@dichssifiers, or
The aratus of claim 23 wherein the threshold
AeCHHEE G5 %’§§schannel code rate values that are |ess
than two-thirds and greater than or equal to
one- hal f.28. The apparatus of claim20 wherein the
denodul ati on conponent enpl oys an MMSE spati a
equal i zer when a code rate associated with the packet
format is within a threshold range. 29. The apparat us
of claim2 wherein the threshold range of a channe
code ral e includes values' than one-half and | ess than
two-thirds. 30. The apparatus of claim 20, wherein the
denodul ati on conmponent enpl oys the LSD hen the
recei ved packet utilizes Quadrature Phase Shift Keying
(QPSK). 3 1. The apparatus of claim 30, wherein the
denodul ati on conponent enploys the LSD for a received
packet that conprises, a codeword with o4 candi date
points 32. lie apparatus of claim 20, wherein the
denodul ati on conponent enpl oys the S spatial equalizer
wher ei n t hroughput performance of the MVBE spati a
equal i zer is greater than, or equal to throughput
performance of the LSD. 33. The apparatus of claim 20,
wherein the deitiodul ation conponent automatical ly
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