STABLE ANTI BODY FORMULATI ONS CROSS- REFERENCE Thi s

application clains the benefit of U S. provisiona
w@atosnieiappl i cati on Ser. No. 60/919744, fil ed Mr/TR208R057755

2007, the contents of which are incorporated by

reference herein inits entiréty. FIELD OF THE

I NVENTI ON [ 0001] The present invention is directed to

nmet hods and formul ations for the stabilization of

anti bodi es that bind insulin-like rowth factor-1

r ecePraRQ AAHOWNODOMENT DRFECTIQN MOBHIATION BY RE-

Anti bodies in liquid fornDELQOBRSGar e susceptlble to a

vari ety of chem cal and physical processes including

£ agnent ab RIS AR TLRRLref S0P RIS C.rr
Fi(ﬁ)?f or efrhfiia ?ﬁl‘i@atlbﬂ%la%é HeGRheMRITTESDroPkional Patent application
herapeuti c anti bodi es decreasing the availability

Oeridl dﬁm 00/8A6I03 4 ptithedd |Pb§RCaA@Kb?EFF @@T&O%VALIDATION BY RE-

BTGl ou A ARRA. PSRBT A B SmeTSo
hsrivaiad is RgeidincoRRRLDBAIf@Bidebodi es of the 1gd

subcl ass that are directed against insulin-like growh
factor receptor (IGF-1R) and provides stable sol ution
formul ati ons and st ableﬂl%%lﬁ forrrul ations for

t hese anti bodi es. [0003] I's”a ubi qui t ous

Lr ansF®idr ane tyrosi ne ki nase receptor that is

essential for normal fetal and post-natal growth and

t902] opnenthe feowiRe dascriptiomutlates gerdrhllp tokomhewatdabons systems

cell n tion, ch s.in cell size, an .
Bibinots bugPrahy il bl SBASRis B BevePh  Stpadifter and a receiver
BPRsHERHRY thAsARsi@H@sS] - obl i gatory for cell
transformation (reviewed in Adans et al., Cell. M.
Life Sci. 57:1050-93 (2000); Baserga, Oncogene
19:5574-81 (2000)). The I1G~1R is located on the cell
mrfa&e of t cell types and serves as the signaling
I F‘%kgrBP“érowth factors 1GF-1 and | GF-1 |
gﬁ)@k] ect i Veliye1ds8 chRehunRAGER §stdind L7 %del* EplbiRdb zj%wde various
inds insulin, albeit at three orders magni t ude
tyoeeel @mﬁmmlwlqnmment sughpsldor exan@ts voicgrddtR and saon. Typical

tetraner, co n
BT b G AR e Rk Rl sy & ¥l i BRI supporting
dBremieiceRdrowith wiilih |t Sisc§ By Shu %asalm asteptfcbotesde.g.,
S|ngle pol ypepti de chain of 180kd, which is then
@qhytrwan ROV oc ds $&amples of Wbﬁwlmsl@ka@yesa SYSteyas may
gn%ﬁ}ﬁgz:cg V%’}&ﬂan%ﬂ-g @és’s ;E@P@éggﬁltsge%b m]e%wmgn multiple access
O Dl A) Gy stdine, fb@lmna;zrravmopomﬂeplsescdsh &DM@{)sgxﬁaﬂnn aihogonal

omai n, the tyrosine kinase do term nal
g’ﬁﬂ‘é‘ﬁg}’ éwwl%muﬁ@l%e@@s(%PMé?%éqms and 3@ ®stiati on

fivA4f I anst gLABL {10 yirdils n'uﬁtlﬂb RGNS @Mﬁuﬁﬁﬁnéﬂ %@&e‘ﬁﬁ may

Si gnal ing and protection from apoptosis. G- I'R

51mulmagdfduyly$uppdracommumhalomu hlulttlplem@btlc) de\(wd?.) Each mobile
articularly within the bet ai n sequence 0%

REtie By Somibiceansh SR Ao oGy o Spdmsaaigns en forward

E‘Iﬁiﬁ%v@t@éﬂlﬁl@ redesdri 2 link WiRR PEPS tRAB csﬁh{’[ﬂmcatlon link
hybrids containing one |R dimer and one | G-I R di ner

{rParltise ptadensgp rnob@le idavicGaard thragevers: IJIIQG(QI mhrﬂd 9@91)5)t0 the
el PRl R Fon MO RAT T Pt R IR g BRhaiprions
bfeRet h@bﬂ@a@x&éﬁsraaﬂ ibade sft)efnotnbal F,r\m ebt@BIDﬂlleHEIa Sﬁl@@@-ﬁ)ﬂp@l‘f Single-
(IR and 1G—-1R) within the cel In one study of 39
breast cancer specinens, although both IR and IG-1R
were over-expressed in all tunor sanples, hybrid

receptor content consistently exceeded the | evels of

bot h honoreceptors by approxinately 3-fold (Pandi ni et
al., din. Cane. Res. 5: 1935-44 (1999)). Although
hybrld receptors are conposed of IR and IGF ER palrs
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degradation, and regul ation of the interaction of |GFs

wth IG-IR Only about 1% of serum | G~1 is present
w@sgoBned21 i gand, the remai nder is associ ated WETIUS2008/057755

| GFBPs (Yu, H and Rohan, J., J. Natl. Cancer Inst.

92:1472-89 (2000)). [0008] Up8n bi nding of |igand

(IGFs), the I G-I R undergoes autophosphoryl ation at

consery tyrosi ne resjdues thin the catalytic
AR §<$5 PhEBey! tmieamut %H%Y'g Oyt M b?é)sﬁyﬁ (5P B tipfe-input
BuBAdbLbANANINIYS QHIAE, hepidlies, Wi thin the beta chain

provi des docking sites for the recruitnment of
Hlﬂﬂ/ﬁ]st r eanMiv(@ SXLEI'E@BS mrmmoldalentp@ﬁ ineltpiging) fragsmit antennas and

Th f. tLr t
PTG A aRan ©5H8h HarTvabbo RDUD) SPopp dgeed by the
M&@m@ﬁ]ﬂh p%‘é&%tﬁhﬁﬁﬁdsﬁﬁ@ E@Jlecgm[?bmsiﬁto(lﬁl i8ddpendent channels,

(reviewed in Blakesley e al stem
whivhmeayPpeesrred 40 a&ﬁﬁttlellcgegr)e)ls, Witteee MFE({M@MV}@)EEIICB of the Ns
primarily responsible for the m togenic signal

widepdndent channedsgaitpspaneds tet dipgdngtono rgM@ﬁ@quDI MKMOssystems may
ét%%?(f%qﬁllgp4V%%i ngfgrﬁtﬁ]aglﬁé gz% a%@rgerggegie géetgﬂ %Fyé%?l ng}ll(er throughput

aal/er gftéatbﬁéhﬂﬁﬂl'@ll) gfrtat bdtitiortal dinserdivhilitdapdatdd 18y the rnultlple
survival functjon. Activated | GF IR signhals PI3K and
HWB‘H”@&W%H@S%WI acivGhzet Akt, or pr otei n ki nase

t can

ﬁ%’l étul es g/gc @ ééﬁ%%a%@@?“ﬁa QB%SJ&@ t a P Ml%uﬁ% BHide
farvhidatnidoovarse lﬂlﬂ@cgmmrmadatmab bvdemdmm@m;ihysrdal toictlium. For
|n|t|at|onofaotS|s 91: 231-41
Y85 FrediiesicBaHen Aupigy ﬁlbbwms it v RO R ey
ElAddns 'f§r fohlirk &8l r&RrRIMIRbnHMEABAE N 3theBi R GRRIBFision duplex

penheim Annit. Rev. Neurosci. 14:453-501 (1991)).
(¥DD} Ssatdnby foreetibanidsaydrey lin ¢oemnumgattolme meslyi omiprept & oemepn

ever. el s _and re ng the

SHENEY B i oy A O a S s AT BT gl or no
fdeamick gelarRaits chah@cltinfosmafiéh. it has been denonstrated
that activation of |IG-s signaling can pronote the

f90#kt i on 8¢ndslpgﬁﬁdam@@u1§gmfﬁﬁwlqnns at theges of thaeoganimcations

@g% (I@é ?Ar% r% rn%%h&_goﬁ%%ﬂg ﬁ{dxagﬁggastll%gs ﬁ%\gen]crga(eed hlgh demand

ftﬁ|eﬁ$clélf09l'ﬁhd hﬁfﬁbtlhﬁ irepynshiitting @dd ekelvittedith Hybdidrmyonhgic repeat

an inportant factor in tunor cell drug resi st an%

{e@%% WH=ARQ) protegopisane dagea@tisTRAQT trapspaiing gefa thaf gas been
ﬁrgﬁa)t € f@%ﬂéeﬂd@&;& ¥herPRAURELRE tPf g@?ﬁélgﬁ anll g@a%lllb%bg

pat been shown to i ncrease th sensitivity o

traumnsmcﬁi I Earlyosohh@mtehed ap@obicthagsn s higBgndomiplet roatings which

i cal,, Cancer Res, 7:1790-97 010
?IHIPB@’I@ -lochts LesoPEs Liah & FHPRLp %ﬁ@?ﬂ)sgllﬁ a%ir) Pth&'5 solving

{HARInLSR 186 ptdbEent. G- I R and its ligands (1GFs) in the
developnenP mai nt enance, and progression of cancer.

[(IIIOBIJ nor cHHABQ male%CIémtegcsls bavedirthéred date élpanumssmn&, ént there
ess

v SfRTeRtbas T SV SR SRk B ey SRV oy Ficer o

ﬁ M@&%@bt“oﬂﬂe kL Uher @E4iPing ANTA CKT, ‘tflie\/tﬁinsmlt@?obglﬁ@ﬁansrmssmn
have been shown to be stronq m togens for a
1

af e n%rrda@ﬂgﬂcw dAsdepcess pentinuaeuntl gl dgt nagkesp argttepnsmitted and

I PP tonas R B (8RR ORET BB b e

{riapadhereindidhere iBtigRdbssGanioeugtfes. Hdweadr, 1dEﬁ coihdﬂlﬁns rarely, if
(1999)), lung, caolon (Hassan and Macaul ay

qepr et 5 Broapesly fhe At rinant rerdvadds the traa%ﬁwtéra@sule%watency
5@’@1% ARsrhifer f’tﬂ] GRuA 5 QEdd tra@{sﬁﬁglocﬂ@ 114 %Qve zﬁrelad& %Q&OS)uccessfully
nmel anoma (Al l-Ericsson et al I nvest.

Vis. ScL 43 1-8 (2002)), and ovary (reV| evved |n

Macaul ay, Br. J. Cancer 65:31 1-20 (1990)) and this

effect is nmediated through the 1G-1R Hi gh

ci rcul ati ng I eveI s of IGF I | n serum have been
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Herceptin in some forns of breast cancer nmay be due to

activation of IG-I1R signaling in those cancers (Lu et
wa@pkoog/1ge12Nat | . Cancer Inst. 93:1852-57 (2001) )PCT/US2008/057755

Over-expression or activation of 1G-1R may therefore

not only be a major determ naAt in tunorigenicity, but

also in tunmor cell drug resistance. [001 1] Activation

of th syst em has aIso been i nplicated severa
ff‘é?%‘i? Byt %&FC%% Wrehdhpleansgeider can be &nstmﬁefi b .aﬁ@hedu er to
&gjo\étg@ﬁ% ?H%Qﬁt km}aﬁﬁ%smbﬁ whih @helrg:s mYb&Ftial need to
re 699- 7 0 (1999)), retinal
mkdvménmhamuzawm@m (Smith et aI Nat ure Med.
12:1390-95 (1999)), and psoriasis (Waight et al.
Nat ure Biotech. 18:521-26 ggq&@g%f In the latter
study an antisense ol i gottifl Ye preparation
Et i ng Therdishind ﬂé@e?ltsezf fipplinye sﬁrﬁmﬁf}g&‘ dcn'e%‘f"ﬁ{olré/
|nh| iting the hyperpro Iferation of dermal cells
embdsdmantspus ordeatd ok B bgslafunéerstandinmﬂsmhrtud)etil,ments This

estln hat anti-| G-- | er api es be. an .
SRR b B arehisnie ob b L LS g EXpbagi oo g
Mtored & Nelthfer Rty agl 88 chave cRaRAtATR caRdinidtd Mt dRiiheate the
the IG-1R signaling pathway in cells. Antisense
grlopgohaml @otl mls)dnmv@s bleppleprpesd o presengiseme carpgpispt one or
OB Rt TR ST K, P51 BRI S et Bt gsotion
thaeislpdschied kaye been generated that possess
anti-proliferatjve activity in vitro and in vivo
[48i18L r 2k ondKrFordNg P an agpgelc dmatiad fos zecswng- seqpargg of data
F%%%q% &és&ﬁted’ h emAthe o N%H b 593 é aﬁﬁta transmission

synthetic pept| e sequence rom
ébrtﬁpmdwgtooa‘ ddt&pddRehfasmbieeseqatimenf tataipackute lapdgitios) the
nificantly inhibit tunor romﬁ (Reiss et a
glet |cgn 1n'§hy1§ 1n1&@ﬁlegigta(tia§1§@1} 10n ?néﬂ or more previously
ARBIBARk ReHGhisUEnTUERTh&hOd cehlhéﬁsd WrnprRe Q@H@co@lln%oth@ B&Uitant
gener ated whi ch, upon over-expression in tunor cel
tomeisatiqonpet e Wi t h MAIdtype IGF-IR for |igand and

6{0\}2 t( Is\églt htgl]gllr ags&)%%{rr&ngﬁ g eregeégf\q%gmll@lﬁ% I10}1rf %88al}atus that can
;a 88y t8At réfains iRMacteitaelated td Pede 3 Hata transmission

Ad itionally, a soluble formof the | GF- has al so
Wp@whﬁm@taf ¢atepackebiromphbsoquensemt dgtiacmlfﬁts gowpipgng the data

(R ARTEL Ry o TR R B R o

beeasuah@t\mmwnannhl trht witetess c@@munieh@brsfappativgRan Also 1nclude a
vitro and tunorigenesis in vivo including cell lines
HocessRicquplssh o fhegemetyn ee%ﬁgclmdtte@ée%the@bméﬂmedﬁf@é}ed in the
?% 49: 6237-41 (1989)), Ewi ng's osteosarcona

cot'andi et al. , CancerRes. 58:4127-31 (1998)), and
fdll2homa ( Far dmitlet gpeet @latesGanoarel &6 sombhBmi@BRES dparatus that

%%QQS % Ant i bodi es ar ractive thera eutla

HRPS ros v deSegcnehRa pﬁo}e‘i‘?a 53@%%% S lude means for
&%El@ﬁ{g' Mt trhRni KiRAE IS Iﬁ'in%’[ro(at Bk RREA BRR theZeq@iRe of data
capabl’e of exhibiting high affinity binding to the

pavkigemn adlitipro s@mata@mg:ah ahdlude means |f¢1r mmmnlnardtt data

i nce the re natur al
By iF P O D8F ety FeBPR a5k draaiaRUARS  The apperatus
AdVRREESconiprise a{eeh@fo%@ﬂmﬁm\g th&ERGRt CombRSGoen.
E§ﬁ360 421 (2001)). Antibodies derived from nonhuman
Bbes, eSll anefbergepeatisiatchimemachinefopdehlc mediunebavarg stored
0 [ N
# gﬁ%\?\?a{r’gglﬁ}%_ee%éapaggapp ctgd}}% fBﬂ%Eeﬁ"ﬁ%ﬁta d%taﬁtgau gyo‘n correspondlng
the anti body's effectiveness. Fully hunan antlbodles
of fer the greatest potential for success as hunan
t herapeutics since they would likely be |ess
i mmunogeni ¢ than murine or chinmeric anti bodies in
hunans S|n1lar to naturally occurrlng
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further enbodi ment, the surfactant is polysorbate 80
(TWEEN 80) at a concentration of about 0.001%to about
wa2@st(eei ght per volune). In a further enbodi PERUS200$1€57755
TWEEN 80 is at a concentration of about 0.0 1% (wei ght
per vol une). [0018] In one enBlodi ment, the stable
anti body solution fornulation has a pH of about 6.0 to
about 7.0. In a further enbodinent, the pHis ut
& otity piabsiitow tae Sogoaers) Agidrcisb ot nBRNinG Fradgyp mgdium can
ARG cnptiselifQhiod s FoP BB hOBAL trahf8isSbRRB one or more
anti body solution formulation conprises about 5 ng/m
peAziond] re@ivadtdataltranyinssstins.ndrcaddrtaing theabanhineb@@dabld medium can
| yci ne, about. 100, MM, .NaCl , and about. 0. 01 % TWEEN 80,
ot B B et AR heSaal BTG itBouc .
[09230P] | n ARErBMBAS LARAEN ashdte ih AWERIERRoMhAMI@ESnSsystem, an
stabl e, |yophilized antibody fornulation conprising an
app@rataneantsoeprish an indgmeted cieeuit. yIhsiiniggratesl ¢irpgiiichn be ceafigured to
romh factor-1 rec or. .wherei,n the fornmulation is
SoNhA B lsR SOREBOn N & e b PRBLR M RpSof dete
BacktR. Tht iittfieted efrb@dtareftthet treconMenll t@ csabiae td @td on
Is 30 nmg/m _prior to lyophilization. [0021] In one .
BaEHsYRINY ith pRR OKMAEA RECVIPYAp Ficrivee dataitangpiggions. In addition, the
. . Ll st dj urt her
L S e SR T
f0d18pout 500 i qzeomplishmdny opthi forzgdingand tulated Endst the one or
enbodi mept, the histidine concentratign is about 10.
morf‘offm‘??ﬁmﬁ% PP P featyrhs herpiee Pﬁié ﬂ%&??ﬁg%ﬂct gt ary
?&B{earout # RS ImPHIR Qll%ir%rde"s&iﬂtbgﬁﬁﬁlh il Ztnk 00 dghggégket forth

n one enbodi ment, the stable, I'yophilized antibo
fnotatail eetrfaomillogtritiare aspeatsl of dipr @tee tnaort embndianeints: tThese aspects are

enbodi nent, the.|yoprotectant. is a sugar... l.n a further .
ERpar et evimar oY daF BBt aiopS ErEHaT G I rfimgipics b various
EMbsBlen 8RS @RloydddithehRL A& GRtaRRnERtdhicQRtched to include
about 4.6%prior to Iyophilization. In one enbodi nent

tlhsuchaspestsonditheir e@Hwdlod® concentration to the
anti body concentration is between about 200 and about
1000 prior to lyophilization. In a further enbodi nent
the the rati oBRIEF DESCRIRIEFRC GIOTEHIDRAWINGS t he
anti body concentration i.s about 600 prior to )
[00dphi | i zaF1@n. is ppaihusiration ofrewERlsHUTYRIAENICH Q8 SyptaR| 1B,

Lk d ' ' contai ns a bul ki ng
lééglcg{r)l({ahk% ﬁﬁgv%ﬁédtls%gﬁ%ég;%gﬁ%& rr@létrgﬂ't he bul ki ng agent is
[} t ol oFI@lYisianelusfiB@ddt dnexamplestnadumeattons tpyearatus for
stapbl e, lyophilized antibody fornul ati gn conpri ses .
SBBIGY TS g WP SEORENI G SYDISTHARCAIAR th HetsPEh @f the subjoct
akodtud. 6 % trehal ose (weight/volune), wherein said
formulation is at about pH 6.5, and wherein
H98Ent r at FKns? iand ilphitratien pfr dnoyxampld ngophéd dngileypblBRIaEHAreless
DESCRI PTI. ON OF THE FIdGURES 002,[54“ i %r.e 21 shows t he
PP YIRS Y HEMEACHY R A &P AITFECY( E‘?ngj 14 5CHHE i on
o1pH i n spiGit4 i9Rn filpRAEtiE b0ASex@inpl Mecthbddogyl tHar f@litates
melting curves for I MC-A12 in experinental

rnawlsgmsnsdatgatiomvatdition by ropdeeodizgsiayasgorgynce with an aspect of

| fferenti canning Calorinetry (DSC) in order to
@sessgs]segttﬂhéecﬂs}lgénsi tion tenperature (Tm for IMZAL12 in
{0920f est cBIGli Y is an$llushQORABH 4 @urplvadidetién §dheme according to an
variation of percent |oss due to the fopnation of
RS el Afbhesubisst SigelP®&@s a function of pH in sol ution

latio - LIME ' PRl
BT 2 el ngMen Birten P AT s GO RED B thal Agijigre
nilidgtiass by vi-dé®dingrie aegirdaice ovithtan30peccRBPMhatsulbjoctrdisclosure.
tenperature for 72 hours. Percent |oss was anal yzed by
SEC-HPLC. [0027] Figure 3 shows variation of percent
nmononer as a function of pHin solution formulations
of I MC-Al12. Sanples as described in Table 2 including
5 nm of IMC-A12 at 5 ng/nL in 27.5 nmL glass vials were
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concentration, NaC concentration, and glycine

concentration on transition tenperature was studi ed.
wab@sfptaeei n concentration was 5 ng/ nL and t enPEr/HS2008057755

ranpi ng was from5C to 950C at a scan rate of

1.5C/min. The nelting tenperafure corresponding to the

main transition peak was fitted to a |inear regression

nodel to estinmate the effect of tete.variales
[‘ngb] Fi glil@ 78S @R dhstration %‘{ﬁncftxia&l? aglidﬁ‘i“é} gme gpcording to an
Q%egtagptg@w% fdedyisQbsige! ution formul at| ons of | MC-Al2.
e sanples  described in Table 3 with 5 nL of | MC Al2
E028] ng/ nLFIG &3 af 1111nstrgtuasef an exlampby methgilelagyethabfacB®des

RP n | at f rm hake The, st ud per f.orned, at
Vot oo - R co B B pcsinge potnipgdi et B B lyRc Treidtlre.
Pmb] dity R@ Pghs enistaBOM§Bn &@ﬁ?l&ﬁb&ﬂm&%@ tBS facilitates

unction of agitation tinme. fects of tested
validating e@nowlngn@nudqtgcmndvygeﬁ@mngmnomsr wer e

ted it |
ﬁﬁ) Eas| onpir/% 0 gu Slglr%g t vvar épe g@ﬁ%r_facﬂltraéesdahdatlon

sﬁmweobbmgper cent nonomer rerral ning i n soI ution

fornul ations of IMC-A 12 after 4 weeks of incubation

H02ahoc. | K&-Adas ap 1lglsﬁgt}qﬂ_of|aﬁ GXp@pleapireess network environment
et

L 5, A A0 O s dscried

heemul ati ons after 4 weeks of i ncubat i on at 400C was

lyzed b HPL 0034]. Figure 10 sho
MdRoher eﬁhﬁsﬁgﬁg an gl ﬁl’é{iﬁ%ﬂq nees pmplea s G N a ?l[y@t%ﬁhdatmg
Qéﬁl@%le%éﬁ{%ﬁkéet&ftloh‘%gtﬂ@%édaﬂl t 500C. IMC-Al 2 at 5

the T formul ati ons was i ncubated at
Boe8] f or 2FieeRkss aPdhseatiomafmoresrmplersysteardonfigured to provide
tested formul ations after 2 weeks of

Peﬁiéﬁ]ﬁé’?‘ie&ﬁ gfiat%d% ekefas anal yzed by SEC- HPLC. [ 0035]
Figure 11 shows a prediction profiler for the real

time accelerated tenperature stability of solution
formul ati ons of | MCDEPAIIFER DESCEREETEMNprofi | er for
td'b%9 ffect V?Jlo&) Fém%%lengg D& n%t r@%slcr%ed vgltﬁlgef&gn ¢ to the drawings,
onc ntration, t re on &nt
whaeElike R aRB huAgLgatuesd taﬁelfepeﬂﬁi&rﬁlerd@gg ﬁﬁ@rgthowasm the
studi.ed. [Q036] Figure 12 shows a conpari son_of
Edlontinspeieseiiptine farypusroses ofrexplnatien. PRYCoYs SRACHIG dsiailsgre set
I B order 35 p Rl a0 RDe AR ARAE BB e S BIRIER. 11 may
b@e‘a'dagj Hoatesdr, dliat 3@¢h drithddomera(sp h&l}lﬂmqma@ihakeflithoﬁhbese specific
at%?% per f or med ?1 roomte eraglLAre for ‘tﬁ
¢} IH?J}OB fang e, e aoRpeupes g B‘élﬁ%Sear%tS 0§!‘a‘bmr pek
Hﬁgﬁﬁl Rrah BRicE t HERTatOUARRSMoTAE O PO BSEMRAts.
[0037] Figure 13 shows a conpari son of percent |oss
[(IOQGNZ i nA®us¢damehlaranleBSOm cthmsrlrlas i‘mmpoansnfd’ froedbd¢,0fisystem,”

R e oy i S R B R e e

fifmRaR! abdabiMbeAAKE ardwWiie aﬁ& S&WM’@SSOWHI‘@ o Bsttvdre iP&Mcution.
terrperature for up to 72 hours. Percent nateri al | oss

Ferxample, Beompenait gy bef butnsaotlimiccdLg eiwgat plocomgunning on a
[ r
RSP PO e LR B S bt DR P g
Bﬁﬁorf DEotmhadr Byswasoillbstiaionoothbin agplicatidofunhingon alé@nputing
nples containing IMC-Al 2 at 5 ng/nL in 27.5 nL
afrva%esar\n the §0wt@gé’§mcst0éla bef campomIPh GRS ar PO Jospnents can
?égﬁllé %lthlﬂ— Q E%da)ﬁdy@ﬁhreﬁ{ SOLTBHiAland Y %Hﬁﬁrnacfy%eelgcahzed on
or up hour e percent nonomer s analyz
bne @E@Lﬁlﬁlaﬁd/o@ dB8Hutdd lgtweenltsvosironare aomputpes: i18 @ddiabdn, these
percent nmononer for IMC-A 12 in PBS and Citrate
formul ations as a function of incubation tinme at 400C.
The percent nononmer was anal yzed by SEC- HPLC. [ 0040]
Figure 16 shows a conpari son of percent aggregate for
II\/C-A 12 in PBS and Cltrate sol ution forrrul ations as a

L, . Y - o o, A NN N — T



[0044] Figure 20 shows an Isoelectric focusing (IEF)
gel for IMC-Al 2 in PBS and Citrate solution

Wo eari@ei ons fol l owi ng 3 nonths of incubati onPEI/UZI00LDS7755
| EF was performed using IsoCel (r) Agarose | EF plates
with a pHrange from6.0 to 16.5. Test sanples were
buf f er exchanged |nto n1ILK}mater contalnlng 0. 5%
TWEEN 80. The 10 npl e was Ioadeg volune of
qQmpAnentpigan guge @tVéfl?l‘égoCOWHuFPr ]§§P 1‘b qydng various data
stgc'ﬁ[r% ﬁore@fthé-r@(ﬁle Thd c%mp%n@ﬁlé Ha Icyﬁn‘ﬁ‘ﬂ‘l?oate]- % of local and/or

Gtrate, M G ycCi ne, M NaGl . 0. 019 TVEEN 80,
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Tabl 3 d 4. bel 0045 F
o PR R arPORTs A e s e coRpoRCH e Fg g stem.
Qifstribuf® s§btem, %@& actddabRvark s@cH&’tHé—Iﬂt&n&%tl?Bther sgg‘be(réls by

Citrate Solution formul ati ons were incubated at -

wey ofifhetsignd)nont hs.  Fol | owi ng the incubation percent

E@g\?\g'er V\BE 1%[{]&' Zeegfar%/us %olc_ilﬁrll‘e ItS LI%%%SGCJF i Ie:(li g? rGIen 1121 cpnnection
OWs variati on o¥ parcent ronomer “as & runc of

it WhadbiRMelicae Aalhobﬂé)&%wdel\@néﬂﬁ batcafed®Ayttent, %uﬁ%ﬁﬁb@ff unit,

Citrate solution formul atjions were i ncubated at. - 700C

pubsciisr sation.rpehtilssstatios) Nl h genels sfateByamOEHeraRls agaess

{Eﬁrﬂm rusé[iatémﬁﬂﬁl frﬂglaPXVu%’i?&s Fﬁﬁlﬁunicggétz 11? éeg %& aﬁé}t user

vari ation’ of percent nononer as a
dm&e or ofer %qlﬁpmeﬁttmmbl dymbbite ddviec2Ohe Ecdhﬂa ttlhpimne a

|I| was eval uated b reezing t
S%@ﬁ?@h I@Ngsezo?o ssiqn Anifipiesy ancyﬁiglw pipng; wﬁfﬁless local
f
f@? e Py B R R P ProRSORY Players,
digitalniamerabhe hindbeklatcvaw hpving efalsel%asomme@u erpabqbltst,@om@utmg
nes an t he %er Cﬁnt nmononer was _an g/ ﬁ
%’?)V(S%str PINGUPIRCPANE KGNS 6%1}968&696%5‘8%“63% &8 f’mnétrfé
%ﬂré@?@t&d fHat pebty ABREbed héreRe#Enb BN LY He®Revith mghy For
reeze-thaw stability of IMC-A 2 was evaluated b
exasend¢. stptionerytlds or Bxgdhiviscless UR cach¢ employed elerapvgie various
%%E%%[eﬁt%ggr&e%g %egiihe%% /ﬂoqlne%tlo Wli]gglbgsevﬁa%g%r laAOIX\ﬁg ﬁagon may
bé ulilized/fon somntin€ctingerziet mobile PEICESIndasayr yoetal Ieﬂ:mﬂ to as an
to 15 tinmes and die percent nononer was anal yzed by
geesymomt, Nodaub) orsogigrathgdergHpesy-he vari ati on of
nt no f

BRASFY0 pr iashaatopt iploie Rhuhl'defirtkd Rrei ik be
inepipacatd pea me@ddDpphiauy; or 2fickldwmntiferetransiag standaod

ercent. aggregate as. a function of buffer t ryo-,

W&rq%mﬁ%gfi@gF%{lgermgaq:q%pwe%g”ghﬁ @rrn ?.l’ﬁlﬁle %’ nu?ac%/ure as used
h&onas akiHRd td OReMpald SEp AL REQYR Jc'@@ssfb?er fr&hia8) cBhputer-
percent degradent as a function of buffer type, CTryo-
eadalily deypem caricnmr syediu | Hor ngaraglemosr;lpmrrteadabtmtnedla can include

enp ure 28 shows,the .varj ati
BT P b et uc g eS8 R P Ak geneti
angs,|eYo), Bf)@éaeﬁﬁisﬁ@%esg , duhpelcn@isie e}, Yigifal V@ satAddisk (DVD), ezc.),
tenperature 005 Fi gure 29 shows the variation of

pee é@fﬂs,rﬁﬁﬁcﬂ#@r mﬁ@lprsr Jopees (¢ 2e EPROMVR gaad. isbels ke dnm;fm ).
%dd Ilﬁﬁal ﬁ&us sftor gcﬂtﬂ%ﬁ Q0 Bk ﬁgr%% c%ﬂq p%%)e t &9@ or'more devices
nt nononmer 1n 1y ik

anT/ oA thdri rﬁmﬁu&rreﬁdab& asdia I8 Stdhn'@abfcﬁ}mﬁtmﬁﬁSThﬁ(tafﬂl rtedchine-
Percent npnqoner was anal yzed by SEC- HPLC.

ané%hl%n@éluélﬁ’cﬁ% inade, 3 ihays bfﬁl&)lﬂmﬁ@% @eWﬂrek?gw@ga@lé apcyarious
| nc géthilagﬁ&dg{lé)ﬁ%gé%éﬁ{ Q&T;t%l%%gf or ?J%HKI%S %ﬁfcﬁﬁﬁ(s%nd/or data.

percent aggregate in |yophilized formulations 5, 6, 9
and 10 in Table 6 was anal yzed. Percent aggregate was
anal yzed by SEC-HPLC. [0055] Figure 3 1 shows the
vari ation of percent degradent for |yophilized

formul ations of IMC-Al 2. The effect of incubation at
40C and 5CDC for 3 nDnths on the per cent degradent in
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[0059] Figure 35 shows the variation of percent

nmononer as a function of tinme at 40C. I MC-A 2
watostiicanal fornul ations in EBS and citrate buf fRCT/US2008/057755

IMC-Al 2 in the preferred |yophilized formul ati on were

i ncubated at 40C for 4 nonths/ The |yophilized sanpl es

were reconstituted in MI1i-Q water and percent

I d by SECHPL 0060] .F 36
&'@3&?[ h\gﬂgS%ﬂgttgyéﬁV B’fﬁlﬁgeﬁf’e\‘i{rgﬁml]l%%é{ %%%b?ﬁeml 19 is
Qfust-4BB irPiccatdfce \Jvﬁ'{pvﬁ'}c%s%ﬁ{_bldﬁin‘i’éfltg Qﬁmﬂlte@tﬁe%ﬁ Sst&B200

and citrate buffer, and he preferred
toropinek b best sftatrqmﬂlOQtthf(tmnayeneludmumbqﬂ@dltamnaEgﬂ@@sf dior dxample,

nont hs. The oph| zed sanpl onstituted in

T4 e g e e df Sisp o8t T RB AT S T eontbrise
bRk Cog AP G1ld, afd an h&diBdna3 BRWD rhdiein¥RtE @ﬁtlefﬁ{hs qf12 and 114. Two
percent aggr egate as a function of tine at

avERnap are idostratedoier tanhranteani grmipi hovPBST.anerc o fqveﬁr@ntennas may
?eu Iltfll ed f81 eacil N% Egas 3! fltlolgfle a@ af eef'i(f 9 orllailgrerl?c (#]Z ege‘:(hsmltter

or mul att on P et

theophd a Ze%éhv&%l‘ﬁhﬁ SaokesfeyHieiC edrsihithiratdehpriBe MpldralitQof
wat er, and percent aggregate was anal yzed by SECHPLC.
COOBZIEN S AgtncEteIEV En SRl HRES MBSO AN FECSPIBIiC e rrocessors,
R By ooy el R ol B3 i e
e cdhte @ by ond kiamoéiﬁleheeld | yophilized formul ati on were
L@ bated at 500C Slg)r 4 nmont hs., The | yophili zed

ﬁgl es wePES RSP M IIRUINFALE Wi QR 08 Pogqgrobile devices
B?c'h%@ MobAe %%é“l 6 YRAPmBPA ¥&84 Py. REGHRLG: 5986 %premated that

Figure 39 shows the variation of percent’ degradent
hask uta@bndm ofaytcpnmmmcaﬂm@ suivnAkllP aohurhpayof mobile dev1ces

f. P tr uf. f -A 1

AV b0 8P BRI B TR 112 800p B I 36 s 62 ar bl for

b%@@t&ﬂulﬁi pHRRE shidft Ifhoﬁ@sﬂ 1dpSops. Tﬁh%dhé’l@ @Bﬁlhiuhﬁ@tlon devices,
Ej'ges were reconstituted in M| -Q water, and

eldtcompytingl denicerasntelligirgdies glbgbaSE@Hm_I@g §56882) PDAs, and/or
gﬂ}?cﬁt[nlgrt su%%ﬁgﬁgslcé Fo?aig%g%%ga?ﬁ%ﬁf %? reclg t %%gl ?cqa%ortl s%%ern 100.

hoopikrt) osild deviRiB lariﬂmcaotrﬁrﬁmﬁcabmﬁlfvath arﬁﬁdla!; M2 &hd P14, where
in thelireferred | yophilized formul ati on were
t

aHennsatl édand | kbsesardinbometion fo mobidgyice Higeover a forward link
h )’839[{1{ Jebé%im%&%'nsg AT BobRERASLd T1et &, | P%M éf&kgg

wat er an per cent egra ent was anal yze

Mb)@ﬁﬁﬂer fEhahuleeledicd 13 ovia cBRSPAGE mt(titm&ﬂ)lasam angli 1$)6m$vhere

nont of ' ubat ed. sanpl.es, 2.s0l ution
sy D1 69 06 PR LT R B viceoid QVRR RFardylink
'ifk?arﬁf REGYL ﬁﬁor‘rﬁﬁ%ﬁ 'fﬂo'rx?&@bfl@&é@ﬂé@&%ei‘\@ E&zeks@QMthzéd Ina
at 4C, 400C and nmont hs. The | yophilized
faqiney divesien dlaxl@n@’d)ﬁ?)myetdm, formatd inkQ Mamey utalngt a@ffiogpnt

fE ar SPREE N R Bsdhide S it Pobi Rt sl R BRivgrloy «
§ffetdre e HMRRY b {heR Efl etﬂEIdy@@gy @svetsR link Q@b dfor example. Further,

formul ations are susceptible to a variety of chenica
mﬁtllpahylgﬂ%m dyirlere €ld2lassyistean. derivragd Hyldd b3 9@1 ggyerse link 120 may
hagc%#rﬁgn frgélle% o)zt)a? an%%lr{;'vaqa thnﬁ No4 31[1](9 ey Flt%g THRY 36 rn%9 utilize
e hi nge region. ese processes can a or

@bd)rﬁhf(bﬁtfqutlh&y(ﬂahdll cal effi cacy of ther apeutl C

ant i bodi es_by decreasing the avail abil | t

{4946t i onal T%fqt Béamté%nasaﬁ%r%sheraé@ue. %eféaﬁerﬁeﬁlgmtﬁ@to
E(ﬁﬁﬁlﬁnﬁ%' BN Q@Qﬁ%ﬁ?&f’r%rf 'b§§e' Ion-lilm RHESEMple ultiple
I nvent i onaddresses the nee or st e formulati orP cg?
antoock oyl bealetighatiioesmamehi@itoto rdel&laadamieh ada sautbr of the arcas
formul ation for |yophilizing these antibodies. [0067]

I n one enbodi nent, the invention provides a stable

soI ution fornulation (also referred to herein as a
“liquid formulation") conprising an 1gd@ antibody that
speci fi caIIy b| nds to |nsul [ n- I|ke grovvth factor I

T 1T r r e "




consisting of 5 ng/nL IMCA 2, 10 nM Sodium Citrate,

100 MM d ycine, 100 mM NaC and 0.01% TWEEN 80 at a pH
w@Ro08/161das devel oped. The citrate fornul ati onPCUOB10RE057755
PBS formul ati ons was parti cul ate free and has i nproved

stability.[0071] In a further 8i nprovenent, that
m nimzes hydrolysis that occurs at the hinge region,

afreeze dried f | ati on that contains
Foviereahy bage stafips %tk InFoREnHeagion oV rwaréieir?ghé}%@“ the
Eli(&ishﬁjctbﬁ aﬁte‘Pﬁ% &ft&ﬁ’é’ﬁgtlcfnofml N QiliR UeBmbdREAE h\iﬁ%ve signal-to-

formul ation. [0072] The present |nvent|on provid
sobatationf famard bnksons anHdf4 fedoetsleatevaics ﬂri(natdel22 Also, while

at i .theat bod The. f or mul ati ans y
bithsRon 16l Er BRing PRy FOP ChrRer Capd 422
Shagetel irfndofhly 8blgh arSdsd ARt @RS Rragd! ABbild ddvildts #OBELBboring cells
preservatives, reducing agents, and chel ati ng agents.

{H@M ’pe]subnh@ tey fass inarfarence s p@mp@rﬁ@m dbascistation tansmisng rough a

% gle bR ze darIth 0191{1% antihodies, including functional
%Her'eo are prone to non-enzymatic

[110@8}/ ag e Ab@orﬂmgrw btk sl e B YteBONT0thSEebE thul tide-ad put multiple-
el enents such as stabili zi ng:r ents, surfactants,

wﬁwfcﬁl\ﬂéfl%m@unl@wqe wptem T ot d 80 miy; uidiza apyitype of
i h 0 I

B LR AT LR RL AR Pl IYERLLEE\n 102 m

tramgaasoer dorwaedripnkssl lﬁgmti)m@ o hiohilerdevacesddaandid22. Moreover,

PbRT BOGERaAd anRes Tupici SO 168 Iy BRPT fawalinigehannels
c@ﬁ’énlefa%eecdﬁ{)@ﬁﬁﬁ PRANRS K Hk hi) gb@ rp?&\ﬁéfdotﬁg)a%‘gation 102 via

st or age, hen Teconstitute
mvalrseréwkfum wpdinka dizh aidst26atln @ddlt@n gfase sthiign 1@2hmay transmit data to

Bty GaeS BT Dy iogiRe o F oY B Strefii i g puratiy of

adihadketst at is@8 be Yyt d kit Mebat deNc&ONBARBNDS chBMakeit data
suitabl e to enhance stability according to the present

forkeeqistiaben 10k uenorg Links 180 end £24r feapactively in & plyaplity of data
s al cohol s, sugar derivatives, and am no acids.
arrous forml ati on properties may be suitable to
pIBance st Bbpdckéttraas@dsidnRghdnest the tRnQsRIE (d NVIRRE bafion 102
| ncl udi ng H and concentration of formnulation
HheroRebifesdeviase 49 angk b Gpmseament i datd sEeun intp gyeiigs Qflata
?%4?#% (PP I BrTILRE it RELEY (A ERQ) prjgcol can
belemployedk toeinpadvealiatatityard s. trafbr@iskiop ot datt Ipaci&:tsoflntah&xarnple H-
sent inve n,contain one_or nore
SR RO O R bR 25 beth ﬁtaélanel%g ndjoF il gpyjces 116
Q{QP}QD @ha@ sﬁ&e?s?t‘ﬂw debofes SREGVRS @Jt@ﬁﬁ@kﬁ’s@&%e @t‘agsrﬁl@ter by
about 5, nost preferably about 6. Exenpl ary
mmﬂﬁera@ aChmvuldégm@m(Aé?uKé messagei rhihe @@nmltf@r getinges to transmit or

Crpal  BUGURr il PR Secie b Gt S nBit ©

EMBoditheh© b nekNEEMtuATHePBf tefricdROd be Spd¥iddo 1aime tanSRittdMhails to
In a further enbodi nent the buffer concentration is

agetitan YeCynolgpsizativiels et hefgen diegrapsmitics apd Bisapgeiver resulting
' nt | y t S IZ

L RER S 45 BB AR Bl R AR LA IR AOBTS o
tikacaantibhadil es oveSUhé ﬂbixzerdslhﬂtb ih8 zahd gzzagleenmsbﬂlmdﬁvwﬂ:e 116 and

but are not limted to pol i)hy ric su %ars
M ceiorakid a@lféélﬁ dgierionn) PedascatrtiontOadyat dgesding The mobile

P)é\%e% nh Qnétlﬁ@béﬂ L%bélge 3‘%@ B%coke{ ie sﬂg%’lotpﬁl&éﬁﬁ@Fﬁgktanon 102 and
to aspartic acid, [actobionic acl gl yci ne,

torehiat messmrtransmissloam dntslucyuosssfu] @&66¢ iskdbeained. Upon

formul ati ons of the present invention may contain one

or nore surfactants. Antibody sol utions have high

surface tension at the air-water interface. In order

to reduce this surface tension, antibodies tend to

aggregate at the a| r- vvater |nterface A surfact ant
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sucrose or trehal ose; an amno acid such as nonosodi um

glutamate or histidine; a nethylam ne such as betai ne;
wW@20ogo1d1epi ¢ salt such as nmagnesi um sul fate; aP@DU§INS/057755

such astrihydric or higher sugar al cohols, e.qg.

glycerin, erythritol, glycerol, arabitol, xylitol,

sorbitol, and manm tol; propylene glycol; polyethylene

gl ycol ; Pluronlcs i natigons.th

. f
SHecasir dpsass. i gbde Qewa?& 16;30d| 1§3 élgnsﬁtﬁlggﬁsg Sﬁ%{on P05 Svith an
e/ &%Qsag@ T%a&@@aéulges G, AURMAISABRMBMIDAS @@Hécoaﬁl

descri bed above. 78] The present Invention provid
sitbagiuenthy UECEUﬁdrdhtau)adws tramimmsmonmycobdolmt@pam&dsm auu@lh

t he. prooce hilizaton. ati o

eSS SE ey ot SR ont R Efes TR elebndEan i dtg fhat the Ack
ﬁfe%g@ walfott (fé@é’étetdl'h%dQH@LﬂH bk Xerﬁfagﬁlhe AsféiW@fbtdéo‘éde can indicate the
reduced, first by sublimtion he primary drying

M@nggwas dfﬁcmed:l abthpehgent (datﬂlér@émwﬁ@arrwe@reﬁuﬁ tpr the next
F 1%%?16 f)lura\f Itﬁc'ack t WI 1|‘1§1n & ¢ PRI ns IR tF01r example, a
o ica or —chent car rEactions, In a
buc@a#afdl ideasdlicfcon Hbduatat &er tﬁmlrh)pdém y&tafsmidsianl tadhiOiMlystrative
oxi dation and fragnentation reactions associated with
glétaa@q, dhise Eamnpesiepaf gsatadtackstorpada rApiepicarmptionor
‘?JHC% %c?rdcoh%&fﬁé'c?d f"i‘%e@daﬁ f'&“éﬁé s SHaTR Qlﬁth%‘iﬁu&@
hort- rmtenpera Iuctuat uritng shipping
aatnabdi@nnfcombiraoion tvxethpthe ptovicas $1Tam’rmgﬁon BeA CK message can be
fornul ati gns of the present |nvenE|on naéﬁgﬁfo be
B A& DS BEMET IOHSTABER KRBIRC MY E Reenlctectide Hloxevep ilay-
Qéc)éblfh% f§1ﬂsd tHRUBRHE t:9h3hiGGon UH RSSsBLARIM B2 SRREH thit®series. Tt
the fornmulati ons of the present invention are
thds br inprdcinted ttleat treseoftationdi02 cen mpplvysimidanuenhtniamis ongceiving

Frorar ot o oS PRER | Pl a7 sudisterne PBim 12AR 196 1n
AN esrddaée B! badioughsut! @4dTHiAidnRRscctvd 8P bicesssful decode
anti bodi es that are prone to non-enzymatic

@i@gbeazmmnaﬁﬁ decgrlied s Hrdlye toansonissen CtOhr@lam ieghe neideta.packet in a
A: %HEI?JG %%0&‘&%?’%%\9@%' %Poocsé u%réll Jqut nlg%gyallépor conc%rrently with the
ﬁg&&@dm@tlon and post - translatlonal processi ng. [0080]
Detern1nat|on that an_anti body undergoes hydrol ysis,
HW38kgat i oRurmig rpst foRig. Hdlmtenad 15a copmumiGaipat dnparatus 200 for
gllo%llefltr IWIE%}@%S ﬁgﬁlbﬁg%nll%a%%g?éﬂtw&hengﬁtgﬁ bo c]%ﬁmlegtlons apparatus
amm slodsesiaoon oy portiah Itl}e;red.‘fhén adthmmmcommun&atlons apparatus
%ﬁiforned t %:vated ten atures to shorten the
CAT RS PO e vAGE Ry PO SISRPI OMIRRIFBLeTSSRPIgHus 300
RMdBS a BloeHRPEH OfhatHms 5295 lﬂ@ﬂ‘énﬁ@m&bﬁfrérﬁ QYRALL AR (dd?Shown).
degradation products may be anal yzed using size
¢he flats ironsroiksiomatap goaphye i sgh:s péditapaekete Theqagadver 202 can

PP RSO B M e ampi edrp AR e S Pt fRpRSe

ehdseftts 9hchrbgizdmMHo ek 8fiple NP Ve 20NcdiRsHkan b @ala
stress-induced degradati on, aggregation, and

prrssiipienafomr tensmiter aml,uu@@@yuw[e apeoipirang gcoding, send an
I h
ADUALG AL BRR] U5 0 QUG PP BT ERSLAGA0S o e
tredsprigéd thattteldaty naimﬂnlsﬁ&d hzisﬂj’emﬂ k@dcb@ﬁullﬁ%@ﬁvécﬁﬁfdrprqm&d such
i nclude, for exanple, determning (i) therma
debte tiapgmitist ey “d’iﬂfm@?cé EensNIsEen ﬁﬁ? ﬁ@xt&aradraphﬁ‘éto.f g data stream.
Q@gier fﬂh%hﬁfl{@ep 806{) fot Wa H@[lsét tH@aék%FF/feréi@ﬁlléﬁ@wﬁfgmfesults n
i'i) mechanical sta S|ng controll ed~agit
tic transrmttee sgnelineet mdlmda(lt unf@rma&alh Symhransaatibe botteen the receiver
accel erated tenperature stability at tenperatures of
about -200C, about 40C, room tenperature (about
23C-27C), about 400C, and about 50C;, (iv) solution
turbidities by nonitoring absorbance at about 350 nm
and (v) the anDunt of nononer, aggregates and
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are found in each of VLand Vn, which are supported by
| ess variable regions called framework vari abl e
Wo egsong21 [ 0086] The portion of an antibody coPGI/E81008/057755

of VL and VH domains is deS|gnated Fv (fragnent
vari abl e) and constitutes thellantigen-binding site.
Single chain Fv (scFv) is an antibody fragnent

ing a VL d naln and a.V Hdomain on one
g%f%ietﬁ? {raRsTRIffSy lﬁ thay fitupfien JpGeARFARLNIGET GHansmits a
fgaﬁﬁéla{ﬂt Em& Qﬁll@thte%épl%lﬂ §O@Exﬁe|3% AL Rt pg&%ﬁbf‘th@ ld&ta stream.
J ol ned I exible I'inker (see, e.qg. No.
A,c@nrél,ngm throeghpet ofethe ad)m)n;unib@lu&&/ s@%zmls aKsHmsgamvebrt affected.

Blosdi oy or Dsdes mpagrm e bR Sk A TGP 06 tsbpgviedement
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ey Can overcone s IP&HE " 4SS0 A Wi th
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i i
heRAEs R BLAG o£ B coPR R BN « M QPRRICor 1 A SR The
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fesodingy i thegtoss tﬁ@anéSStoalrsg %ﬁj}ﬁy E%Wdﬁ Hiompi “P@é”l%tg%
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singl e-chai n antibodi es makes themless Iik
thabholadready ronancedsiilineceived slpbdts:edwu A su@@sqﬁularn{decode

I tibo Mul_t
AP isodre S ERRG A wh REEHOR AV o5 SHEM DR Gogp be st
somRi 17 deymh et thy 1dtésh kesknbiYsich fi dodtbim@Rhivelth petibBSly received
can be covalently 1hi ked by at |east one or nore

papniseons; faikse thet léteﬁtdramﬁmlmntcpvasp@nds i augpxe dath ahgket in a series
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be nonospecific or bispecific. Bispecific antibodies
(BsAbs) are antibodies that have two different

wa@pisgen2bi ndi ng specificities or sites. Wher ePEFRIUS2008/057755
anti body has nore than one specificity, the recognized
epi t opes can be associated with a single antigen or
with nore than one antigen. Thus, the present
i nvention provides bispecific antibodies, or fra nts .
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[0103] Further, antibodies and anti body fragnents of
the invention can be obtai ned by standard hybri doma

wo eBnodlogy (Harl ow & Lane, ed., Antibodies: APCT/US2008/057755
Laboratory Manual, Cold Sprinﬂékbrbor, 211-213 (1998),
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[0110] For all liquid formulation screening studies,
the protein concentration was fixed at 5 ng/nL. A
worehositi@enponent buffer consisting of 10 mM SoRETIHS2008/057755

Phosphate, 10 mM Sodium Citrate, 10 nmM Sodi um Acet at e,

10 mM L-H stidine and 125 mM Sodi um Chl ori de was used

to screen for die optimal pH Buffer type, reqw r ement

for TWEEN 80, gl ycine congentration, and
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[0119] Real -tine accelerated tenperature stability at
400C and 500C [0120] MC-Al12 at 5 ng/nl in various pH
whedoBat@2 Tabl e 2) was incubated at 400C for 3PeEER208/057755
and at 500C for 1 week. The effect of pH on percent
nmononer was anal yzed by SEC-HALC. The variation of
percent nmonomer reneined as a function of pH after 3

week of ncuba n at. 400C (Figure 4) and 1 week of
Pt%ftﬂsawf néteﬂ%gecy rf?rg%ttecss&@ decagienis o e apgaitions of the

gﬁ‘éﬁet Eﬁt”ﬁérﬁétn &hdRfe bAMBRSIopREIUE B8 c&h‘bﬁe&) Withhe first data

1] Real-Tine freezing tenperature stability at
pé&fk@ﬁoafmdhtatm@ﬁdﬁmm ackivivdeddrierdtdetscng. ndvt telﬁermmelrmmral 408,

H buffers ted n Ta were incub 200C .
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th?ctcesgﬁ%%: éec%ge fp'ro%%%e a%f %aigaé Oggbaﬁﬁlréer ack%?w Ao heals tnlaf“ been
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RRoHE faRM bRl %@%@4@1&0&%% t PRI L GTHuRRral 414. At 414,

concentration were also exam ned. Protein
cdniegon that thorackesyikégent sigeal tas beemdpterted ddeersd ddiugran
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oyt aBle- B Ch Rm TR Pl P BT oo iad  he
b@hdRled Mﬁéﬂﬂh@&%%&@ﬁat [0127] The osmolality of
the Tab 3 fornul ati ons were neasured usi ng Wescor
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the effect of tested variables. The p and
flécodonaln @i, thedlat: t@gsmissepeaeth by eltsansihyeiop selghicgudnd to a re-

rof.iler.for the, effect of buff H _.TWEEN 80
RS Ao e e <€ Shei o, AR Rim NG Hgnca o
6&%961[{({ @ld Rt dR phdkanmi 4 d-LDstkRFDETIRL nEkeddts pmm al fccessive

igure 7. The optimal buffer was determ ned t

be
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fitting the response to a |linear regression nodel
u3| ng JI\/P softvvare The p vaI ue for the Act ual Vs,
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[0135] DSC studies showed that Ctrate buffer, glycine
and pH 6.5 have increased | MC-Al 2 thermal stability.
WAaYEEMIA1 has slightly |owered the stability wET/E@SNag&N57755
did not have nmuch effect. IMC-A 12 is sensitive to
mechani cal stress. Thus, TWEEN 80 is required to
stabilize agai nst nmechanical stress. IMCA 12 has

etter stability in citrate formulation th
&i‘r‘tglinﬂla?tﬁ%l Iginage e%roe‘w%qé t %ﬁif@ﬁ%ﬁﬁué%essfeﬁt@%Gré]eg?ﬁiedasrﬁlet
andeGhlir@t ﬁleﬁibfdf@b%r&re@dssﬂélcf@feké%e hﬂﬁ@raf’&% I}Vﬁ&@él sﬁB%ﬁ@lﬁent data
Fornul ation 10, which contains 5 ng/
Chnsnassegn 1% @@cem‘dkiGTinc |sm1®eqlldm©trpmsl’mub$a® I8 combmwﬁmde@ at 504

| ected as an timal . :
i oot Fohts e o Yot Bt P o eRe bR plaespgined to be
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above, we devel oped a new solution formulation for
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B GRO4PES ah@f)acﬂkat taarmﬁﬁise;tnsls hsc-tasanistiesohe @rdvlou“ﬁberecewed
nethod can conprise receiving a data transm ssion
g¥f Padsbndi ng to a data packet fromthe sequence of
gﬁ)‘s 8] packef§he !Cil&oag i stuhgégsfuI g Iﬂgﬁhgﬁg LagY g&erence
n|ng the data transm ssion wt or nor

puresria bYH] where aHittaesmdaibas ﬁecansmumﬂlthmmccéﬁhﬁﬂ dmdde drecatained
al so conprise re-decoding the resultant conbi nati on.
[0011] Another aspect relates to a wireless
comuni cati ons apparatus that can conprise a nenory
that retains instructions related to receiving a data
transn1SS|on correspondlng to a data packet fromthe
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[0014] According to another aspect, in a wreless
comuni cations system an apparatus can conprise an
WO piosgt@eed circuit. The integrated circuit caPChES2008/057755
configured to receive a data transm ssion
corresponding to a data packeil fromthe sequence of
data packets. The integrated circuit can further be

onflgured to co ine the data trans on with one .
fﬂr %’% 1) Wter sqesived EaH%{PléSIPIFSaF%trﬁ 2 8?F§ afarpacket is
f"éégﬂvgél Ofhis ?Q&e‘t Bttﬁ@ Fifk Gnmhib GO FocCidBd Qﬁ)s&gﬂm Q%ﬁ@&sﬁgl
re-decode the resultant conbi nation.
doodmgl |Psthcfferemwﬁumbuel 9 bt, egleienginrahion rsehacteead te M»dhs;h tpitier should

one qQr nor.e nt rise. t

e MeaPrareq iy s ok Daamk nan bR BGS 41 pigsst icagbined
Qlth prdVidRey &k@bé@pacﬁ@t@ @k eMh BN HRGEI I IR b B d&ddde IdBtempted.
annexed drawi ngs set forth in detail cerfain

Hithertdesoiie s suegsedts theflastieccoivd dota neeked iesrtodinsemssion of
i)r I%\efls’o%slasirgce(fve %El?et' nl?"tl%eartel (i/ Eode 18‘3%‘[6% ’ne&) %sﬁﬂ at[ Fe\f"ergnce
& VaAri ous i whitch e princrp vari

sirhed] Mt Iﬁ&ho@proe%ﬂs%lem antla hbre dd@qﬁblteb ﬁdnsrmssmn is
enbodi nents are intended to include all such aspects

Eeivehe be ehined andtrs-degmiedr lppgeRrpree anmeral P the re-decode is
w&@l ROhEdh o fr b6;() Bljocbédsqg rd fhleHSE Hiithd 2 @[ 920 t validation
rel ess communi cat temin accordance
that tho uskrasyledgnsens eitgnﬁldlas beehedeeedned G0k 7 it 1EItG:)e Qpprmlaad that a

illustration of an ex e C tions a ar at us.,
POMaL AR0GG REASESS Tyl 2 i f‘é%%do W dseeedorith 9lgcteéﬁ$l71g 5 can

@&fégﬁgﬂltggtaké) Rl RE Fé d&fodé gfocééébJP%F Exagﬁlﬁg |t9§ H£t§ transmission
[ 0018] Is an illustration of an exanple

rescietd et refengicoyatiersl Ph2 eanbe iresded onmuthod 400 éorgrormal
@gsten1accord|ng to an aspect of the subject
9dP$sure. [0019] FIG 4 is an illustration of an

gp! e mettRaddeagyretiald thaCinl dct@ocariinend Gd8s8 Rkpects
detection validation by re-decodlng I n accordance with
desceibsklrarcipf infasencss pineles medlsisperdingevhqting 20 jackogy ledgent signal

0 f

g%cﬂoerela Hgteétga Ib % tlgagsrggtteﬁ ﬁﬁ)@t@%% tlglﬁ%ﬁlg%{)h glp uﬁﬁ? gg lE'Irl%lreegaurded etc. As
bﬁﬁ&ﬂelﬂfltﬁ teBmits “iafer’ bt Ulﬁfdirﬁtcb’ofbf@ﬁ gaterlxath€process of
nmet hodol ogy that facilitates validation by re-decoding
T99SeRH RPN eRIN{GITIRE g[ﬁte&gf,@@tsyﬁpmt ﬁ‘é’l@gﬁ]@@ and/or user froma set of
gl!)s%ﬁlaﬁﬁhlsr g&%@d vili b @ﬁnt; aﬂcﬁ‘oradltd lllni%?&{c@tchﬁﬂe 9&1 B@/e? to identify a
exanpl e v I'dati on schenme according to an aspeg 0
Bﬂwlf&l,dojnmt oidiicsioh,as wae gef P2 3 jprédHaGilitP disgritamnion over states, for

|IIu t of an | e. met hodol o t hat
Poine-t Do eiraneedar SH%E%U AR A5 SmTatition #a peobabiliy
M‘fs{rﬂ)uﬁﬂn §§é}%%tescﬂzf ihBRsSHREESH a gbl%?de?astiHneof dbR0%dlevEl S

Is an illustration of an exanple nobile device that
Imf@nemet aneadsovafer thatethmgqus kmpldyed g?mmwnpdnemgdmglmnldyyl events from

codin 0025 G.10 is il]ustration
SRS ot PRoIseh et BNt oF nefbvents or
5@ode &8l Nt of IR BledRhEnts ddd/bSstéidd iekdid Shtaatvh@ReQfr @A the events
exanpl e wirel ess network environnent that can be

@fﬁ‘[?p@“?]@tﬁdl ip closp fammoral eroximit, arlevieihershsscvopttaadslatarrgme from
gros%% ?Fésv%{lf %%ddaltjaesro%lrc%[s [0027] FIG 12 is an
TUStrati on'ot an exanpl'e systemthat facilitates

[Amsgpl at i ngAacddiowylte dgbRdihpldaine @l ntite hethods gﬁa@,ademgaove can
[0028] FIG. 13 is an illustration of an exanple sy
%Wg%ﬁl@w infereficsy ptrinipg oyl ating detpgtiogrot aatasknowledgment

ke ﬁg%ﬁﬁ% T, r

d %@@tﬁﬁow es CEI alquélr &Qﬁ %lag;%rﬂé%zreltaged t?} determining
d/habm:ng&: -dashée midivates kie ackhewlkedgmcmunae badnsdeotedy sedt dombining
refer to |like elements throughout. In the foll ow ng
description, for purposes of explanation, numerous
specific details are set forth in order to provide a
t hor ough understandi ng of one or nore enbodi ments. It
nay be eV|dent homever that such enbodlnent(s) may
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renote processes such as in accordance with a signa

havi ng one or nore data packets (e.g., data from one
w@owponaat i nteracting with another conmponent PEI/ES2008/057755

| ocal system distributed system and/or across a

network such as the Internet #ith other systems by way

of the signal). [0031] Furthernore, varlous

enmbodi nents are described herein in con nwth a

a%r;gpﬁ TSRRPIZRONS A0 mquleefegwaw selictinsyt f%rért@amg received

]éé’c%%@ Mye. Sﬂ%ﬁrﬂegﬁ?reeﬁ{etd thQQQéﬁ)Qéé%% é{taﬁ{ﬁlé%rh’re ﬁﬁ@ﬂr&tﬁfe in nature

tation, enote station, rennte term nal

astas sot mtanmdedito, limk ére tuanbrer nﬁinfert:mremthva lcan bé medleesthe manner in

nlca i on device, .user. agent r device r user
ST S P Sk ot 1 2ChefRis Wi TGSk RopdipetiR Shavor
helerhanRribad &kl ess tel ephone handset, a Session
Initiation Protocol (SIP) phone, a w rel ess | ocal | oop

[(0A60) st at Fign 10 & @)eullg@jmﬂondnf gmnqipule alsyice t 80 thepiplfitates
%nnsfogln%h %Eﬁowleﬁp r% d%‘éégtrlosﬂ Vaql Jug)ﬂa Jb %ead co?‘%g %/Iohbaf%dcfé 1cg 1000

<
avl ng re ess conneggl on

esipridch agedéa»et ¢602 Bht REESEs dNiGE HiDhi) goﬂﬁMhﬁ‘c% £ e0eBiRe tag@nna
to a V\nrel ess nmodem It is to be appreciated that

o shavgn) dalonerfosms hipiaat actions thesron) (e tféigrs amaliliess dgwneonverts,
%c.l) keﬁli%gélbléf Mgna’l_' gféd gfé‘g?ﬂgg glé) o rl('gg%}g%@naygor 8I5ta1fn' s)éﬁlgles Receiver
¢0fi2ochinrvenfos cairepld escviMirdeeivet, and tarcamnect |a@ienwdtlllatoa 1004

ase station. A base station may. be utilized fo
@@h?ﬁyrf{e@fmu FEEHCh bR Hubprerids yheamip WQC%%ﬁ%rol 09g for channel
L& ineltioR Qn& ﬁleaiﬁ(ea r]?’r@c(‘e§§§ 3000tH be MNALBeBor B BB Qh41Fing

term nol ogy. [0032] Mbreover, various aspects or
fndarimatios r@ewdlblyedcelm@r eDoR amVortgnﬁmrphg méonneadioa oratransmission

thod tus, or antjcl f manufacture usin .
&Y & HaaimitBT Bla fiass sgh thbrontiol oMEaP ImaiC FURRRIRtsAT mobile
d&gcd BI0N arldr £pBc@borBRWoRtidalEes AForaseidn hesktich b:yﬁfecelver

i ntended to enconpass a conput €r program accessib

10@reenvyatevmiurmatipe S dmnemigsiph by trapsmitice 101 G endreetitepls one or
51% leﬁts 0§§%Hg%w | e media can include but

e no to magne IC storage devices (e.qg.,
r(ll%d] di Sk MdbﬂB dyvidd $(M)O dungideitioalt dfdﬂi}ﬁrlse eﬂieﬁndry 1008 that is
opti cal dISkS (e.qg., act di sk (CD), gi tal
Qisratiely eouglasldo @EWB}SOT é@ ) gnd thptpgy @arredﬂ@ta tarb@ tfapgpgfited,

[

HEEE oS RRRA Bruc FRTCN IR ot s oGS i pntca
hgnailand/oamtesr&memenmgm emfojrmﬁmsreredmm oas asighal chahhedypower,

rrachl rea l e nedia f torln |nforrrat|on The
tad ?’ﬁ{f ﬁgf UTTONTY ? chsglalétlnw P%@Fl and

Qﬁhﬁgmchtﬁ'ﬂ \%9 tficQohaihdl € MeSor§ 1BHY @alnsacﬁlﬂ%n\éﬁﬁ L@HSpBER6Ss and/or

medi a capabl e of storing, containing, and/or carrying

algetithostasge{atdd with L mamganf 00 38liziRe hehaninef(amyparfyrmance
comuni cati on system 100 is

F?Sf%ﬁsctapﬁct”é’\clxgals gfzci)or dance with various enbodi nents

oegent ed heyifiva. apﬁ\é@ia&ﬂ\tﬁQQhé?@Jmﬁtb&e@ga R@86ySI088) @Rcribed
102 t hat maéel ncl ude nul ti pl e antenna groups. For

bstaimsiag be siberaiefasihacmonupr teayolafite meronekenascludyboth

?@8‘[’11%a gﬁxpoa%gg P%ona 36%% oﬁ)ﬁ/us?rgtlﬁp &SQ I ét%iﬁ%ﬂs %%&twolatlle

aRthotyl dan Mviadardag roﬁ@stnaheryl (RO, q)adgmknﬁﬁblede&lm (a?Rt(mna
howeve r may. be util

g‘é?tﬂé%lbhpr@f%@ﬁﬁnab#‘agg%{Fa?E\QM)i@QCtﬁﬁ%JIY:Fd{%a ed’rRéPWEEPROM) or
ﬂ?& le @ W ARSI W&y SRR ANAR E’ar{%lloﬁle&%és‘é‘?ﬁer]?&? RAMRGMich

can In turn conprise a plural
msrmﬁha;l caslsooc@mbed By tvhy sf glmaﬂrattdnaamslmos Bmaati@an®AM is
reception (e.g., processors, nodulators, multiplexers,
denodul ators, denultiplexers, antennas, etc.), as wll
be appreciated by one skilled in the art. [0034] Base
station 102 nay communi cate with one or nore nobile
deV|ces such as. mobi | e deV|ce 116 and nDblle devi ce
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communi cate may be referred to as a sector of base

station 102. For exanple, multiple antennas may be
waele®sgnaell t o communi cate to nobil e devi ces i n BCHER1008/057755

of the areascovered by base station 102. In

comuni cation over forward |i%ks 118 and 124, the

transn1tt|ng antennas of base station 102 may utilize

orm ng to inprove signal-tonojse ratio of forward
%?Jgé (247 ol Ty Fuglops SIETIORO b MBS Ry 5 dhgamRAM (DRAM),
ﬁln%ﬁronwrﬂé bRAM%ﬁ)ﬁI@JH QBubtOati itk S%M?WK’SM} @nhanced
transmt to nobile devices 116 and 122 scattered
SER@M«‘H(}?SDRM(BQ SyacrhlmksDR:AM @©d. DAY apd, dlmitiitdtmbus RAM

w e—lﬁ@ gﬁbgggﬁﬂelsﬁg gr%g [z’llg:(? ﬁg ods 18 1nten§ed to

ESARSA fithoa Heﬁ{gQHﬁll'ﬂedatoSﬂhB@ Adany e shitabd typéd &f memory.
nobi | e devi ces. [0036] Accor di ng to an exarrpf3 system

0963y bePecawbr | H2es fuigher ormatnvqiw e@mlqmp a(dvm@)r 1010 that

gt?em l[occilec & dafct%f agt?smlsslfgr{stah Sfo»rlg 190q ey B}Iﬁreclefvélte 1002 to
R of exing such AR rsuan

fe@o@eﬁ} tﬂanﬂidJéBattﬁ af 4 afta sta@e&ﬁe fisthethe @Mehoaloﬁamteﬁraaﬂ/@mme@aeéd

forward links 118 and 124 to nobile devices 116 and

gyppbolypf the apsmisyen.| Scvged} iretesmissiognaf a partigglgr daga pasdeecan be

r I
FETARERUSE{ A ity S B K SHANTELS 2 o
4 catrsasiesioi ditd torcha@iz] \zorailmmep(s;%rl donitsigs, 1n|t}airfler®|nSe [ER6s, or the

d 1 I n adltlon se station 102 may trans
Eg? %m?ahwm naskefeappas bf%e Oﬁ?é %ﬁalb%?swmémﬂr r%@acket
ﬂrfb@lcﬁ:r&cé‘c?e?' 10 ﬁ?%ﬁ tshf‘fﬁkelﬁt hﬁ’orﬁla@lloﬁ ro?lrédh}{dagfmeg 4 §Jccessfully

packets. It iIs appreci ated that nobile devices
nemvemhb tt&Pic ciata atS$Qm$¢rl with] &teadatta)pdyaste &oc@womeQ@B fuither

e o el 4 R8s ooy RTEG: bitFighs hfudnifyiodot Y

SshsiABSon W néwRBHEihdBFacks. QUEOQ aS8cceisill RBodDobile device
and/ or nobil e déevices 116 and can segnent a data

$0Q0epmsind an @pkslewieégn@flt deedupige ket ZsretaingriSerprovesys idata packet
{rﬁlﬁs 155'6?1{%@ nh]gda?euéc §, gg{“%&e%%ercg@@u?g ( acbodmlo SN Le- -decode

tHeafesﬂI@ Slsthipod ita @aﬂ@t Bﬁfﬂﬁﬂilﬁatlohﬁm&ﬂthe p%v@d@ly—b@swvei paekets.
control nethod, a receiver {e base statijon

Nodilg fevighi 000 gidhfugther comprispn lilgél}latqﬁ éPl‘bﬁitdcfe%Imelﬁ%F 1016 that
|

ERRIRS: g PR LBl R e R i

tncalns mdltilerdeeiont dra udBhdughtdepivsnt 4s bemgrseparaﬂefmrm the processor

Gk ot q oy BEGan Hsned BT GatTAD [RaaBEpr Gpatiior 1014 may
g@{)efr't stptﬁé‘é})s&el 09BSF b fnhffler bff prB&%erg A odder fails to

ect ‘an ACK, synchronization is |ost between the
t008AE i t t eFigaht ig dnallngogionef aspserntlil 0g than fatCHrtmta@trppltoymg

In th f d | f
iRt v AR R ool S TR 100 5598hsS pee station
i po@rgd debdrk poihi 8. aRathb2decivdia 1M Biak foceived §88alkd Groaléhe or

122 can validate ACK detection by the base station 102
Bpre mobidedryiony | | Ththrowsi 4 Rluwdity efescarusanipitnag 220G 4nd a
&g@%ﬁ%{% ﬂ%%ghaq AGKEDd to%ﬂégﬁ S§i r%‘refrﬁ@o%tdé%cgf‘?ﬁm haLR

i he successive transm ssSi ons

pluedties 6f twhnsegCot@nias 1 1Y, dhnadspddpensasiaces $f11 calecodait a data
t he nobjl e devices 116 and 122 signal the base statio
steepngorthe ape %@@Wé%%’@éie“lfﬁ% %Rﬁ‘bemae%awce ek data packets such that
Yh! Bl iYL AREGh AR B ERnORRRPLA IR EecHPS PAYVERL LYcive
rec datap et transmssion~in co nation wt
sdonenation dtolm preve entshnasrié 0€ aved dpemnsoly sssoorased with a
successful re-decode can indicate that the ACK nessage
was not detected and should be sent again. A failed
re-decode can indicate the ACK nessage was detected

and the current data transm ssion received is for the
next packet |n the pI urallty of packets conprl SI ng t he

o, o o o o o o



transm ssion froma transmtter and, upon successful
recei pt and decodi ng, send an acknow edgnent (ACK)
whawRk/11@2t he transnmitter. The acknow edgnent i PCi/t810e8057755
to the transmtter that the data transm ssion has been
successful ly received and pro¥essed such that the
transmtter can commence transm ssion of a next data

acket of ta stream However, the trans doe
gRo l%te%ﬁ&éﬁeaenioﬁela% w?f&weéd@ﬁqeﬂ% 1%%%“@@;%@4 gymhpls are
Ly AH %254;&556%0@@ ARG AEOUBAARE ol tAE lotBbOMscribed above with

Synchro tion between the receiver202 and the
te:galrdstleg di, il Wwheh i§ epuplhridgo slmeumrydd 16 that stotdsenformation

er retran n1ts acke while the
UEEF PuliStanes RERTeeh o TR R AR Ra B Fhrectih porelt data to be
Fhiseaftd OGEREIVAl fYom H¥bAL abEEd(sPf10uher £ @ﬁﬁaiﬁlﬂe Gabd @4on (not
systemis also negatively affected. [0039] Despite
phepeapy, @@‘ﬂ/OT afyoothertsugable g@fgﬁ@&t}@g releteditp pegdrming the various actions
%%( Hl%mél Qe hn%fc'e%? Heor ex n{re%gltvlerto 038R % erc%}v%sanzoo
can continte recei ve and’ deco ransm ssions from
@cl&bﬁﬂkﬁi@hfchﬁﬁgna@ﬁ@ﬁl the Gafbale r@l@(illé@i 110uecRicded albyst data packet sent
comuni cati ons apparatus 200, is successfully decoded,
by Barsilien | 174c beformatisaibs srasmitied maydepipyided O mgdulator
i ?Zzﬂ %8&“1&% ‘i r% csalﬂt}ﬁlﬁﬁ R tthet 15M1§I§ F&Qra'nglmfsgign 'bg %ttfaﬁgmltter
w'th sone or all previ usly recelved transm ssions. In
At thtonugh ahfeens ﬂJhOESetq wasitiletdeaies(s) $BidoMidanighdcpiecddeticing

normal Ly as if corresponding to a next dafa packet
fﬁﬁ)@ra&f‘a{raméﬁ? BT ol elo ReQPBIS g deodp or 1% andior

Rl 179 hﬁy HRPakt F B%E’Qbf‘ 01 1470 ol RMAURE 0 BpiobEsibrs (not shown).
successful dectoding, if the |atest transm ssion

HWé68kssf ul Fig. d2shaesan exaopidviralcssosommuncation system 1200. The

RSl e S8 COR P i CHlens gue mobile
adviearhsoreedhks e RS AY. U%Webﬁcﬁllyﬁ%e%?ﬁredﬁ%dﬁﬁ syftem 1200 may
successful re-decode indicates that e transm ter ,
ticthda prorg raa one bhwe shationentlod gresathag ede mobHe degce, ovhisecin
gc?(ﬁtoon%gﬁés% stat 1f0 %%&9&1 H&hil devﬁ%s hl%t % ts lBJtﬁ{t‘l%[P 1%111?2{1] oir Bifferent
WEhYpreviiolst §ree 7 §

frainl @amq)tteoalsastes(bn IIHTE&delrﬁ&ilQrde@% rleS@ am'ﬁb&cobeaowem addition,
data packet in a series of data packets conprising the
Haft 9 betapgessiaterhay, baiS? statien 1 Oyapeo sabilc dRwiee { 40 may cmploy the

t ! Smﬁ"% d%s %%1?‘ ﬁfei’ﬂogy gﬁgge ng%g’fjvlb(%/ 9) t%‘?rtl)bed herein to

fucﬂrtas mreéass cmpemhlcamoreﬁlei‘e I=tecmssi ve data packet

[ k t f d
HBsshica. [ BohbY SEsiinial Ears Bnd A gpA AR 960 e
f)l%%l(feﬁ ?ﬁrﬁ’ £ 6atd Q8urkD @b 1 PR AL NInHAT) tdﬁﬁt%?@ée%scerQ 18N8 Qrding to

data packets froma transmtter (not shown) .
ad ciande cactodate sircat mep de atppefmatted: sv@wesmtwmlagemla TX data

d d t hat t d d

PPEReH Lo dninhaPhrs B BBl S Fe Pt on o
patioulaf co@ug@écﬁerﬁé Ecﬁ@d’f&d fdl? Mt AetaGaeat to pRVdcabest ang/ or
| nt erl eav synbol s of the transm ssion. Severa

Hd67hinsni s$heprdedidaty fse%qh&@taaﬁtre@l@traammehlp@aﬁd wéth pilot data
uﬁgé:‘pll[tﬁodgoggll;fggrqgleg S(HVI%I ?1 %gle g%F‘b‘i\/ﬁ‘} t:%glﬁngéﬁes %ddltlonally or

aleeendtiyebh drenglot @ﬁﬂbblﬁ bﬁﬂlﬁe fr@pl\&ﬁcfy SiofvEdnrailfibRxed (FDM) tll’ne
interference |evels, such that the pac

éléfr%t mb@p&ée%“élaM)R& 90% éﬁﬁlsé‘éli @ﬁ&l%@xeg (GRM) Iheawlot Gata i
2 % a%&%@h gtaqjedﬁ%e[flat%g ﬁro\%.;s PP?I Iirgﬁﬁ@ﬁtanﬁe? LR FBY 1Rsed at

uccesstully recover the tra ta assocl ate
m'obhe titvecd 254 tp astkedte clionelirsgaise.oike mppalated pild0ihd coded data
i ncludes a buffer 206 that facilitates retaining
previ ous transm ssion for conbination with newy
obt ai ned packets. Upon a successful decode,
communi cat i ons apparatus 200 can send an
acknomﬂedgnent to the transn1tter The buffer 206
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synbol s. A denodul ator 302 col |l ects data synbols and

denodul ates the synbols to facilitate additional
wee@sasdgeng. I n addition, system 300 includes BCTYH82008057755

estimator 304 that obtains pilot synbols froma pil ot

channel . The channel estimato#* 304 utilizes pilot

synbols to generate an estimate of channel response.

he denodul at or 302 processes the data synpols to )

&ﬁﬁ@ﬁ%@: SHE B8y ea Mt ge &ymaolslymﬁﬁggwg gn a particular

Foaiaibh L@en@REL0hilIRAM AL Qhift KEYH ABPRAY! RaBfatut0 Ah&Rbhift

denodul at e baseg upori a particular nodulation schene

keyigg (QIBRSKM-QBRIGshE RSy (e )s M-fluadkayicragplitid@ahddulation
T U5 T e ST 0 e

Ft @RS Hh S Sdndm&ful ficAabPeazh [dBRANK SR ltdHhite@ ByNBstructions
data synbol s. Denodul at or 302 provi des denodul at'ed

perfermed ok eroyided yqyocasskddbhood rati o( LLR) 306. LLR
@gsfn'pl oy%k% méﬁ%%@'%%'s“ rprlﬁlg:olléj éojrttlgefe ddt s gtlre%m%fmg hl%‘i I%m%iéileclj] ‘bo aTX

el i hood a recelrve
MIRIO BfdRUss0D €220g whhGnay fulrttt frosy@le hodwich JyRedSs %Ige for
received bit is equally likely to be a one or zero bit

OEDYD. TXAEIMO Frocchreat 23 thepatovidastNr modhdationrsypbel sigains to Nr
) | i 1 i

LPRLEGS SR 139 BloRaRR o R vehOR BhiEhod Sk RYflg

proAR s IOrmpplitdteamdernling elcighaad thadyinthodd ofehe HatklsEdhs and to

retransm.ssion js conbined to get inproved decode
the1antepns fipgn w lekt%nﬂ%gfg B SR h buffers 308

fddop10. ASLaryd_mmel 1209t 304s AT MBELScsa JEIRAW &Rl stream
packet to LLR 306, the LLR 306 stores the packet iI'n
@i pirbeide boé pemoB0Batmg shigrfafseand3fiftherd eonditionsxogli aeplificst fikers,

LLR 306 t t in.combination.with.t

by e R BRSSP P R0 hie Piahe | i or
FhiRhAssForGWr Yh OO GRANRAC FaEthé VD Mol glatcdQ A @dnsmitters
with the packets retained by buffer 310. The data

padhropght 23t grogransmitirsk froyn rantedo® bi24pdirpegh BPdt.can

% é)cr-%/li ded to a decoder 314 via a nultiplexer 312.
I3o<§1lery?>14 attenpts to decode buffer contents to

[0dgoyer tr At hiodilddévcoi25, dattmansmitedmmddutimrd dignatosiedeceived

data packets. The buffer contents are retained until a

by Ms pnigprasdgs2uthrengholdisdgand the meebgr signplsiram cadsarenna 1252 is
_ _ ! ity _

PASHRYAL PEboRREILS e o0 SRR Rlicr 125

tomalinteomis (& g a fil tac karopl e gaeihdovaicgnadrts) e rdshectorisgnab tigiitizes the

of the data synbol.s. A packet_.obtai ned subsequent to a
g%@etég@g mg_nade% TR BN Pf;‘?_c?fé?lsotgﬁ _P%P@_PS fgggovide a
b&&bgﬁ(ggg “I‘écé?%d‘”%ﬁrﬁl_bépﬁre%&d/ or 310 in conbi nation

W th previously recCeived packets. Decoder 314 attenpts
{097l k- decode RX date phaespoe h26(pmek etceivie and phicastt tho Vzwedehved

th revi ously retai.ned nsni, ssi ons. successful .
ATt Roh b PRSI RBR SR Baieulhr FREREE Forepine
RBhiifee RiftevideNd “@dtedtb® SaipIURtkadsi WX HatdprébesboR 9260 may
detect the acknow edgnent sent by the transmtter on

deraodidate, dearridqave cndidgeqdeppeh detpdodsymbiol siyeane ta @oovar ghe traffic
l-oy, bil e ice. t -S [ [ t

P AR A0 el PGB Ry CE SRR T EE 1380 FiPrmentay

to@atpebiok@cdiBy TXeMIXAD prioecsedd20hadd X ddta paosteor BDA@ dt Hasc

enpl oyed a base-station, the nobile device did not

Hauiet20he acknow edgnent sent by the transnitter on

the base-station. A failed re-decode by decoder 314

i ndi cates that the subsequent packet is a new packet

in a series of packets making up the data stream

Thus, the acknow edgenent sent by the transmtter

associated with receiver system 300 has been correctly

received by a transmtter on the other end of a

communi cations link with receiver system 300. [0043]

In addition, the packet obtained subsequent to the
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station in a wrel ess comuni cati ons system At

reference nuneral 402, a successful decode occurs. It
w@2amstiaiel one or nore transm ssion of a data pBCRES2008/057755

before sufficient redundancy is obtained to enable a

first successful decoding. At2¥eference nuneral 402, a

next data transmssion is received The data

transmni ssi on can cort spond to | east. one. packet

WOBAT S pi LR a@pawgw@fs;@ 3 fFtemipg VBishpregoding matrix to
GRRRI s %i?s%u?se&i @Béf\les tfru?tﬂgﬂ Ptd&eﬁgg U"}_(ptﬂa theutal &reverse link
transm ssion can be a retransm ssion of a previously
Besiagp eokptising hearexindgapertippeken rink vabtegionteeh. f or

BPAET T on, il 1P P R e ae g e i Tgion

%e%a@u[%ﬂh%bmﬁﬁﬁ%’u@ﬂ liklY &hBortht focRveY @Rt skesf. The reverse link
t hroughput. The nornmal decodi ng cycle A is described

messget maty bperenassar i ar’eX driemeeccesor F2 3, valichmlse ereivenizalic data
oLljrgenr QP (ilaﬁgt gt?ea%tbtt?o' é%a%astotqrcte(rﬁ?é %osdsulagedfz) 4 mo ulator 1280,

revious! y Fécaive ransm sSi
Gdiﬂiliﬁﬂn%d b&h@nﬂﬂitt@rspl@@ﬁ@thrﬁﬁgh 1548, ahil i hsraigta b@cﬂ@tb&fase station
subsequent to a successful decode and signaling of an

10w edgnment. As it can require several
038P 5! APB. Rt FBEGIEH, ALATEN:R \RRLRIHP nRUNE LEHEN250 arc
edunhdancy Tor a successfu eco one or nor
kmams@bﬁsnwmmmdﬂ24thd@@ﬂab@pkfﬁvaaﬂ2©ﬁn&n&ﬂubﬁh&w&ne

|es an be conbined with the flrst dat
Eae&ﬁt at% é?ct“? RREeSSThPY dBeS Gt BrocesRhbAide GriEat t ahe TCVCISC

et %Edag@ tratﬁ&mft@d 67 RGAc BUTES 504 QBirthar, E)?OCQ%%P g3 Iﬁay process

att enpt on the conbined transm ssions.

thetestradtedimicsmage ® driciaiaswhich phebtiag ndtex tceusdefoodﬁemsmng the
If the re-decode i s successful, the | ast

ful
6%%@§§§ﬁud§?%1%acket is a re-transnmission of

[ogs] ousl yprRegbMad3pasked o maG arsdiagl, M@nta)lséb%aﬁﬁat Uhanage,
re-decode provides an indication that th

efckRpNiationy erise prasom bt L Oad mefileaisyisd 1299, r@&pectr\@lxd eResgective
r I e n vk

eSS R R RGPl R

plogtumh coddes amdtata APRRXSsotkal230pag kero I:efnaﬂmeiﬁjr@trboh@utations to

recei ved at reference nuneral 404 to be conbi ned and

ferivgeleqayercy and imgulse rgsponss spidnptss &Y thgwplinkpad ggpvglink,

tgg@§%k§5|on recei ved after a successful re-decode can

a e’forwarded to normal decoding cycle A If, at

[(Eﬂ 6} ence husrerial undéBtoodhkattiedenbatimests dosuibed batinl may be

neth&d 408 groc eds %o ref erence nuneral 414. At
H& emgnted guhardwarchsottyate TUmpREGIEddnATS. BigRsgdengiany

BGERnMEIERLRE!, OSH U ird W Smp RAcHARYE, QEéﬁtfo%ssfn% RS %9 be
of conbi ned data packets provides an indication that
triygd cracitnd withdgererir ngirg rapphdaagn B;mrﬁCdetegrat@ther[110®@/§$ICs) digital

Tur W (g, .5, illustrat.ed odol o
SHo R RIR f hia senalRor SR bTing (RRERE Proimmabie
fog@ ERA RS (MDS)NE&IH%%?Q&I@B]& dae aﬁf&% IAs)2pRId&ssetsh&introllers,
things, to val'idate that an acknowl gnment nessage has
Ben-caBireléars AnisgppECE RS Ahe elﬁctrqmc amtsei%@afsd@ﬂerform the
8?81% c?eg%rlbearllle{)e? o%lcgtﬁ%ﬂt ﬂf%re%f mobi | e device
an ase Stavicon Th ad w rel€ss comuni cati ons
WS7EM  ThwherthoehBaBmbuts bReimpiianiméSinaoftaarmfirtdeande
process that occurs in parallel to the re-decodin
RiAdioHTa o0 e eeadep BRI Fodeer epdnisemestsrihgy mey bg Shaphin a
rg Oaf
SR e B b R e BB caE o BT L R APy
tapaassnm aggbanlufe b lifawitiog, asubpratramucmegsinla rogoede suliroutine, a
addition, the data transm ssion can be a transm ssion
subsequent to a redecode or other event. At reference
nuneral 502, the data transm ssion is assigned to
correspond to a next data packet in a data stream The
next dat a packet |s a succeSS|ve data packet to that
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nunber of transm ssions. For exanple, a single

transm ssion of a data packet can be sufficient to
wepaBlis1guccessf ul decoding. In addition, two BPCT/HB82088/057755

transm ssions can be necessary to collect a sufficient

| evel of redundancy to overc errors in individual

transm ssions of a data packet. Upon successf ul

decodi ng,. re- de%odl ng.can occur on subsequent.

mogrisnt S PRragala st T JBK SORPRGH e At NgBictions. slgtapyructures,
Qr ﬁtﬁ@ﬁ%ﬂt&t%ﬁ’l%nts[ Q04 s s : ?elrﬂlgl BeQoliPRd kd AdhdrabiORohidnt or a

6, transmssion 1 ved. This transm ssion
hfadee aistabpedssyg dufdreeceiving mfoimaionxdatplaeguntimen danameters,
of transm tonI éo i s.unsuccessful . ﬁs?igtﬁen“r% b d.
Prrl?afﬁ@ﬂfys%"in itsy Information. GENGHE, PURLICTEY HaPey bopasse
fArRBgicW dritranbRiteankRBlafy RGN OMEAns ih@hdhPefniddy @ern?r message
1. I'n ot her words, buffer 2 retains a conbination o
pasamgntoken pasing, lmﬁdoﬂi.traﬂg@ﬂﬂﬁlonp@ﬁsuant to this

| e, d f. f fer
FOERE LT <t e Wl ihEmERRARAR: Shmileh Shacfinkd oGty may be

1Hi BB BhSS Woth rﬁodLﬁesr(@@QIpY@éd@féﬁl fﬁﬁ@foﬁd, and sb6h @kt Jerfoim the
combination with the contents retained previously by

Burtiens descried deri gl e sopifare podes sy diestored HBpRes| %Wé and

S ufop{eg :’62 Rar(?ces &u% 312%@ c@a%lg e r?ltbr?]g}; 9‘5%%%1?’“ tﬁd @bndthﬁ grogessoror
atteimhl pahaproacssac knehick dgseeintamssageunisatseht coupktl to the

Si gnal s the . data packet has .been received and
BTV IF OBAY]S PRADS 3 ISRV RS and constraints on

g tr anszﬁﬁﬂePe@enc%@&'F 1}? Bl iEML A a%?st‘éfnﬁ%b@%l?at datuates
ansm ssion, the acknow edgnent is not always
hipbletreatipt of dge macdketsbtaugh cohanchmecatak ytiie dgtnmatlc repeat requests

t {t t he dat
B IRl E 5K oiten S B ikt e tipl o SXsfhrdS g 1300
frlaly @& drl@afa@rwmarmﬂhlmqn@rﬁm%e dgaRPbastiseidh. TtSs RPbe

successfully delivered, the transmtter and receiver
ft}gprpm@igd thet sysyame hé Ghis cljmrysenredras anchrgpng functienal blocks, which may
| Kk

ARSI S| A AR TP S BT L SHRTROH g o
Ed’tﬁblﬁ@aﬂn Ao PGS, Vfﬁ*nn%irk)atSysﬁm Iﬂ)OdﬁGlemnaglo’gthngbupmg 1302 of
transm ssion, a receiver can validate whether the

BleRAsHI cOrPRBSItts Ratcanesh ndonaEcken. oForaganss logisahgrouping 1302

[ h

R PR e L P PARIL K e S RO
anenpssiaecanaedrresfond ex appitenlat danpaties amosg 4 sapdnd @rdata

etain ut not transm on 3. Tr.ansm SsSi.o

ae%efs Eaﬂg loezfﬁbg%amgrﬁﬁ& B RMPEIS G rfertﬁeﬂwarrwerent for
%ﬁﬁlﬁlﬂg'ﬁ?@ gété“ﬁﬁhéfm@glbl@5v1th%r§\}i&fs%51%ﬁéikfe(g§§r%ﬁh§h%ns 11B06. For
ot her words, retai ns the conbi nati on of
txaandeions oo rr@rqlpufﬁeramil bk erfipley @bootyetart proviowdly retained

ransn.ssiqQns 1 and 4 is resdecode o val i dat.e
LA MR reralEf ot ing SEEEETflup Sent Bhesfl Somponent
fordeeatigsSantdatdcbs RS mr@selt&m cBmbnadioh @3@8 AsiThsigicethehew data
a data packet and not a su se@guent packet in a

Ere@ﬁrrem@ e bexspraed adthe bpffeninmgdigian 4 theavg aenshereccived data
‘L/aloﬁo‘ca%a rtI§j %%LSM%‘[S t%g tglgt]; %gﬁ}% f%?@aélbt? Iﬂ%g%ecﬁ {baé déc'dﬁer for
ter @ememngt erddltidmmy ayaumcleeefnwy iheudes ﬁﬂﬁmr;a n®LCh@kt retalns

acknow edgnent si gﬁu can be sent, _and transm ssion
jnstrpgtions ﬁgcrxssmrlﬂ Irﬁfroflérssorlﬁteriwhoelrféﬂ%aéﬁ?@@?l@&né%m“ 1306

51&19%30% Wﬁl’f@ého%%q) 1 tdr i Y6 rﬂeﬂl F?dé ?rl 18 foobet ﬁﬁierstood that

ecode process. suant to an ustration,
transm ssion 4 (e.g., the first transnfsS|on follomnng
a successful decode) can be retained by buffer 2 as if
being the first transm ssion of a data packet. A
subsequent transm ssion, for exanple transm ssion 5,
can be received. Transmission 5 is conbined with the
contents of buffer 1 and stored in buffer 2. A
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copi es of the data packet can persist. At 708, a
decode is attenpted on the conbination. If the decode

wo goognsiiecessful , the nmethod 700 proceeds to rREBEUSWOK057755
nunmeral 702 where another data packet transmi ssions is
recei ved. According to an asp&ct, the packet
transmssion is a re-transm ssion of the previously
recei ved data packet. [005 ecode IS
QRSB ¢ ek camio é%‘i dé@éa%d P& BperEcyithin memory
e al 710 where the last received transmssion is
di scarded. In other words, the transm ssion that |eads
(1980he sucBdms has bede dosteibed alotive Gl uida camdpleh ef énef dremare

nto te before s ce decodi n .
%@ema Pl R e RS Gt e oTiee Ak gpp gation
dﬁo@@ﬁtﬁ‘o% ﬁie%dbl%‘gﬁls Y& EHRS S EEERErBiRg SHCHSRFlcHlioned
eco ing. At reference nuneral 714, a determ nation is
nmb@dlalgaﬁSnblasm@ of owslinginy Biuflﬁ@themaﬁdrqcegtazmthah@any further
E ons%%a | neﬁ?ons oﬁvarzolu(ss ernbo imhtd dre %g% pac% ? Eimgly, the

'S CO previ ouslty recel

&éscflsécﬁérﬁmmsmtﬁafeahteﬁa&i toanflRaddetiomeh aseraﬁér@nmbeﬂicaﬂutns and
the re-decode is successful, the |ast received data

paEkiens that &llvathip Hiespigsind scar ot anpaadsyl dlapei Faghermore, to
e
R O e g B S R ER AR, PERY P
cleines v@dh. teinfh it ihend &t WWeeandusise thet @nmacn etniti ¢ the 3&mud at
ef erence nyneral .718, .the ne hod rocee s to 712
%W{Sl%g@égméiﬂn&l & U B dophgrserp Ié‘e}é‘?‘g@cﬁ tf%ls‘é’@ngl word in a
gappi ned and re-decoded. If, at reference nuneral 718,
the re-decode is unsuccessful, the net hod 700 proceeds
to reference nuneral 720. At 720, validation that the
acknow edgnent signal has been detected occurs. Thus,
an unsuccessful redecode of conbi ned data packets
provi des an indication that the acknow edgnent signa
has been detected. It is to be appreciated that a
nor mal decode process such as the nethod 500 descri bed
with reference to Fig. 5 can concurrently take pl ace
to the redecode process. For exanple, the data
transm ssion received at reference nuneral 712 can be
forwarded to nmet hod 500 for normal decodi ng. [0053]
Referring to Fig. 8, illustrated is an exanple
i npl enentation of a validation by re-decodi ng schene
according to an aspect of the subject disclosure. A
data packet is received as a plurality of
transm ssions. Wile transnmissions 1 through 5 are
depicted in Fig. 8, it is to be appreciated that a
dat a packet can be received in any nunber of
transm ssions. For exanple, a single transm ssion of a
dat a packet can be sufficient to enable successful
decoding. In addition, two or nore transm ssions can
be necessary to collect a sufficient |evel of
redundancy to overconme errors in individua
transm ssions of a data packet. Upon successf ul
decodi ng, re-decodi ng can occur on subsequent
transm ssions to validate acknow edgnent detection by
a transmtter. [0054] Pursuant to the illustration in
Fig. 8 transmssion 1 is received. This transm ssion
can be retained by buffer 1. In this exanple, decoding
of transm ssion 1 is unsuccessful. Subsequently,
transmssion 2 is received and retained in buffer 2
along with the contents previously retained in buffer
1. In other words, buffer 2 retains a conbination of
transm ssions 1 and 2. Again, pursuant to this
exanpl e, decoding of the contents of buffer 2 (i.e
transmssion 1 and 2 in conbination) is unsuccessful.
Transmission 3 is received and stored in buffer 1 in
conblnatlon mnth t he contents retalned preV|oust by

1T r r nN I T r r T L o



detected and that the latest transmssion is part of a

successive data packet in the data stream 1In
w@owstiiarl transm ssion 5 can be conbi ned onl yP&u/UBR008/057755

transm ssion 4 in buffer 2 and decoded normally as if

transmssion 4 and 5 are the 3 rst and second

transm ssions of a subsequent data packet. [0056] Fig.

9 illustrates a nethodol ogy 900 that facilitates

reliably receiving a data ssion. Method 900 can

be enpl oyed by a receiver, anong other things, to

val i date that an acknow edgnent nessage has been

Wtaestadadmbg is|a transmitter. I n an enbodi nent, nethod

900 can be inplenented on a nobil e device and/or a

base station in a wireless comunicati ons system At

1 ef er agna&hdrRcemnRoatidndab@pRdsket transmssion is

recei ved. The data packet can be at |east one packet

f r om Eecpivingad daty trafsmissien grakskpanslinentoq daga paskettfrgm the sequence

SP&Rriﬁﬁéma data stream In addition, the data packet

can be A retransm ssion of a previ ously sent packet.

At 90domiBinth@ttRs gath abh@hisdiSn Wt @nasr drovecidublyfréRived data

shoul d retain the received data packet. At reference

HepeHsyompEd t he obt ai ned data packet is combined with

previ gu ' S, it can require several

transﬁ%%%%ghgqg%%%?ggﬁgéﬁ@a?¥ﬁgient redundancy for a

successful decode, one or nore copies of the data

acket can persist. The one or .nore copies can be
B oot BBGMRITOA of KV g{“hﬁbf%{nlb%%%t to facilitate
val i dgddcQnfiniAg 1AM B9 HBO bred RIES irb Qv edMataXPfrsnfission;
decode is attenpted on the conbination. It the decode
i s underodmgshetqdetdombmedvod 08 0@ rpprmady reaivedfdateence
EuneraL 902 ere anot her data packet transm ssion is
FUBHVEYS ' one aspect, the packet transmission is a

re-tr andMeSnl RRn@f1ci R8RSR LIS tYankG&Ir e theledr more previously

packet . [5657],Lf t he decode is successful, the nethod

ogoivpd dete digssmpigsiprs er ence numeral 910 where al

transm ssions received until the successful decode are

ret ai nedf or code conmbining with |later received

8 r ansMhée ficthod.of Alairfl 22 furtheneoshprifii dipaekiat ailsst kReedsiedlata

This packet is the first transm ssion received.

HYBEHNRIh oM D& PRAIIBOTG IPTIEQUSH TegCivad date fransapgsions.

nuneral 914, a determnation is made as to which

buffer should retain the received data packet. At 916,

#he né&in ynethot aif klain Qafathpackepridise eoiting dd atetadn more previously
revi oysly recei.ved packets. At reference nuneral 918,
C?%?gaﬁﬁﬁﬁnwgmﬁ??%npted. If the re-decode is

successful, the last received data packet is a

re-transm ssion of previously received packets. If the
f e- detbelmeithoddé ckmilputhsucwepsfing de¢rnriemhgméweder the data

unmer.al. 918, the netho rqQc s t 12 and a next
B ot teopdiis i & R AT B o po cand; ned
and re-decoded. If, at reference nuneral 918, the
re-decode i s unsuccessful, the method 900 proceeds to

pef er Ehemethoawrf glairg Sofurther garaprising /dentifainedhatirgiecqdieg the
%%5@9&%&%9&3@5 %igg%gfgps been detected occurs. It is
0 %e apprecia 8d that “a normal decode process such as
the net hod 500 described with reference to Fig. 5 can
concurrently take place to the re-decode process. For
éxanpil 8¢ mefiod 94 ckith 6o Huthes iy ising deRadie strepet askpqreedgment
: r I
e o By e R S o g Rl Rracater™
accordance with one or nore aspects described herein,
i nferences can be nade regardi ng whet her an
acknowl edgnent signal has been detected by a
transmtter, a packet transm ssion should be
di sregarded, etc. As used herein, the termto "infer"
or "inference" refers generally to the process of
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enpl oyi ng acknow edgnent detection validation by

re-decodi ng. Mbile device 1000 conprises a receiver
wao®g/1idiat receives a signal from for instancRCT/HS2008/057755

recei ve antenna (not shown), and perforns typica

actions thereon {e.g., filter® anplifies,

downconverts, etc.) the received signal and digitizes

he conpdi ti one |gnal to obtain sanples. Receiver

%002" 2 mst%wgpgfc LR ArPIrEer SRMINvSES etiefy g thatgrceaging the

feem@arn&%&nelnq§5m%a§&essﬁﬁo4 that can demodul ate

recel ved synbols and provide themto a processor 1006

for channel estimation and the |ike. Processor 1006

an b ated to.anal yzin formati

Bece: JhaMBlFOAGE SRy M5t SOOI N g G asmSHon o a
bL[be&L[Lféﬁ{ AR pdREt ﬁrélﬁrﬂm&lﬁé&@ oP¥ad ptaéléﬁ@ssm tter 1016, a
processor tﬁat controls one or nore Corrponents of

nobi | e devi ce 1000, and/or a processor that both

?6]&' y%ﬁgmeﬁlf ﬁ Or%:af ? reed V lVrII? Ca?ldat% K[I‘EJ, SOIIQISSIOII {:?rn rises

generatés 1n ¥ et |oh ransn1s tyansm

3t0difg thrnEtCiedtisinisbndnat RistBAE Buffanponent s of mobil e

devi ce 1000. [0061] Mbbile device 1000 can

additionally conprise nmenory 1008 that is operatively
upl ol

BE Py S R ehaR 10, R e SRR

avanlistidm ic hhorneat paratlat buffessoci ated with anal yzed

signal and/or interference strength, information

related to an assi gned channel, power, rate, or the

i3 ke, TROFARY PLRGH 13 URt@B! éaonllﬁfsﬁf HifqdtPhransmissions in a

estimating a channel and communicating via the

phaaryehuffeMenomybit @ witlncerdelits oﬁmdcmydasjz bukerpr ot ocol s

and/ or algorithnms associated with estimting and/or

utilizing a channel {e.g. , performance based,

¢RPaCThy mRaRAGS cRif - 1} fur{hQQ@cailpﬂging%ddcuﬁ&lt@pcwcs@m%mddata

that the data store {e.g., nmenory 1008) descri be

fersglissiatan be either volatile nenory or nonvol atil e

menory, or can include both volatile and nonvol atile

menory. By way of illustration, and not [imtation,
nONVoAataph&rafi AddpteC RN comaluditatismacorapigingrenory ( ROV ,
progranmabl e ROM (PROM, electrically programabl e ROM

( EPROVICIEINg ghaf retaing seycdionp reatpRovIctEEPRAWATE ERNSPson

M?gnd(uﬁj\%ad d%ﬂﬁpd%gg%%/%lqg{sd t g#%gldﬁﬁg)qg@%%ﬁﬁungéhe data

wanysnofsiorn Witk bnaot mnreqndvmuﬂly kdcrived tatansanfAlvkions and re- decoding

i savai | abl e i.n man orns such as synchronous RAM
F@\WB TFPDiRatio %\/ﬂ synchronous DRAM ( SDRAM) ,

doubl ngﬁl}é %S@ggﬁ%l %M

( ESDR%R/DQ,%E@OF SnplcA e (SCDRAM roPRRARGARE ieiilctions

RAVhEDRRIMMNen®he menory 1008 of the subj ect systens

and nethods is intended to conprise, w thout being

limted to, these and any other suitable types of

MBNOr Yhe bi63hs & 4 8SBR iwhtRO2 theSmdrbibrly Fefth @ REh Rk ink&lu¥tions

coupl ed to a decoder 1010 t hat attenpts to decode data

tolafedioi ssi ons and/ or data packets obtai ned by receiver

1002 t0 ffi the

code dEode gﬁ}%\ﬁ? {el%h{e% of m%?% rrelgfeoélv g%@de?\% ?aatg%ns{xﬁm ;

t r ansdicddingrthe &ﬁeefoﬁiblﬁeatdnara;s moiaspl@nﬁ)u@ﬁy récepasdtdacul ar

dat a .packet can be required before a successful decode

HaIPIHRYRNS: 2%br  exanpl e, errors can be introduced in a

trans i

const e e R B e CR ey oP e g ore previousy

khaWedhﬁapanMn@mommnot be decoded. Retransn1SS|ons of

a particul ar packet provide decoder 1010 with

sufficient information or redundancies to successfully

recover the traffic data associated with the data

packet. Processor 1006 is further coupled to a buffer

1012 t hat faC|I|tates retalnlng preV|ous transn1SS|ons

Y I .



regard to Fig. 10, and which is coupled to a nenory
1116 that stores information related to estimating a
waee@sale1te. g., pilot) strength and/ or interferPCyES2008/057755
strength, data to be transmtted to or received from
nobi | e device(s) 1104 (or a di%parate base station
(not shown)), and/or any other suitable information
related to performng the various actions and
functions set forth herein. For exanple, receiver 1110
CAN T PRELY A A FEHARM LINTRM (h2i 8RSyl AR B8t BRkduStions
devices 1104 related to a | ast datalzacket sent by
talded toi discardidd 2 4ast $ustessivatdariransmizeion fams thetone @r maye previously
%%oyi ﬁ%ﬁao a modul ator 1122. Modul ator 1122 can
Fief BAEMSHPSY mati on for transmission by a
transmtter 1126 through antenna 1108 to nobile
devi ce(s) 1104. Al though depicted as being separate
17.om Theaprasteseiodaim iy whierein thetraerpery dpiphaes ¢¢tame gha dngtor more
BETRIN IRl AR igRdu) ator 1122 may be part of
rocessor or a nunper” of processors (not shown).
[0065] Fig. 12 shows an exanple wi rel ess comruni cation
system 1200. The wirel ess comyuni cation system 1200 .
a%pi cTBe gpnaraiasel deigy 14 whereimthgrecraery fupir refaige yisgactions
0 oo -
A o SR B BB by NS on kol 8% st received and
baeded et packeand/ or nore than one nobil e device,
wherei n addi ti onal base stations and/or nobile devices
may be substantially simlar or different from exanple

base $halh Al deHl ARt TRt GRVhGRory 439 A€SE Mk RRHuctions

below. Inaddition, it is to be appréciated that base
sflaed pnddRPing bt oc-dewmidingghd easiltant LoHDinahgn srept@gsfithe
systens (Figs. 1-3 and 10-11) and/or nethods (Figs. 4,
5, 7 and 9) described herein to facilitate wirel ess
SONMUTHE AbaPiiud HERNANPEL, WBRbin [HARGhorpifu RS ctdindins@ilctions
1210, traffic data for a nunber of data streams is
plaied wedgatipgrp sengat acksowledementimessegcotartepnsmitter O the data
%%%S%li.p TR ()S{lcé%égfﬁ reﬁfe%&ﬁ QI ng to an exanpl e, each

ata s reé%1nay e {ransn1%ted over a respective
antenna. TX data processor 1214 formats, codes, and
inter| eaves the traffic data stream based on a )
phrti €he apparden ofrlaipnravhsrgin theapemeyy fumbar refaing instrugtions

V. .

b R PPt R ks S RO B bl BREn
ort hogonal frequency division nmultiplexing (OFDV

chnjgues. Additianally or alternatively, the pilot.
é?irrbo © RRRTAIRS ?ﬁ%ﬂﬁ@k VRIS e RETRRIY EHIShGs e psgpctions
tdiqrEy @) ééhi%hfﬂg L ded Bhekgskidn M sub®queRdBitddbatk & i the sequence
mul ti plexed (COM. The pilot data is typically a known
dbdata pakeern that is processed in a known manner and
may be used at nobile device 1250 to estimate channe
response. The nultiplexed pilot and coded dataf or each

oat a Fhé SsPard1aYoQ@aiOOL heRSh (1R Bemor§ R rolRR @ekiructions

based on a particul ar nodul ati on schene (e.g., binary
phdedtostoneyrrguslyi degodimpthi)datafipgmasione phase- shift
keying (QPSK), M phase-shift keying (M PSK),
M quadr at ure anplitude nodul ation (M QAM, etc.)
34| echadppattuk hddptethfoa coinfrRiaiBationsy eendpdlgngrodul at i on
synbols. The data rate, coding, and nodul ation for
each 5828 18F Fesaivinest/date rasmupsiehedrosRon ding togdataoppsket from the
r i ded by processor 1230. [0068] The
%ﬁggﬁggﬁgﬁngg%%¥s for the data streanms nay be
provided to a TX M MO processor 1220, which nmay
further process the nodul ati on synbols (e.g., for
OFDM) . TX M MO processor 1220 then provides NT
nodul ati on synbol streans to NT transmitters (TMIR)
1222a through 1222t. In various enbodi nents, TX M MO
processor 1220 applies beanform ng weights to the

Y s Y a1 I T . N a e o



station 1210.[0072] A processor 1270 may periodically

determ ne which precoding matrix to utilize as
waele@susdged above. Further, processor 1270 nay POF/OB10a%/¢57755

a reverse |link nessage conprising a matrix index

portion and a rank val ue portllon. [0073] The reverse

link message may conprise various types of information

regardi ng the conmunjcation |ink and/or the receiyeg .

data SEREHAT CrRMIg,bF dua R RiteR H§8 RaPT BRTpPIGEREs geceived

BMa Fradenidabm; RhPcessor 1238, which al so receives

traffic data for a nunber of data streans froma data

sour cecdiz3or randatotimgelk pyulanhoetubiastoon. 1280,

conditioned by transmtters 1254a through 1254r, and

transmtted back to base station 1210. [0074] At base

38 at i QRe dpphbatud brecl RO, &tk Sb@pAligf rom nobi | e device

1250 are received by antennas 1224, conditioned by

r ecei yepss fopogde aparhneing thieaucloy morelprevublatrescivedladta and

&%%%§&§d by a RX data processor 1242 to extract the

reverse i nk nessage transmtted by nobile device

1250. mkbrid e fecoBn@aRs ste chadihdiiicpF @RS frebit@isly received data

extracted nessage to determ ne which precoding matrix

NSy esignsy anfet er mi ni ng t he beanf or ni ng wei ghts. [0075]

Proc erch%gﬁssfoil' g&lglr%na% a:lsgz&sllga%mg{trs?g%tal t%%‘ t%msm‘i“t?é?%? ﬁle' one or more

coordi nate, manage, etc.) operation at base station

p2iduslydesuinNzidl datadeansoéssibASO, respectively. Respective

processors 1230 and 1270 can be associated wth nenory

1232 and 1272 that store program codes and dat a.

5,00 3ROk a0 Ul QuARR cahBsiRg hicahvof ATBAHIALI00S

to derive frequency and i npul se response esti mates for
suvecsypicidata teamdmaboiem framk fherams pe otare pieylouplg07@fivadidaias t o
e understood that the enbodi nents described herein
THE19™pl enent ed in hardware, software, firnmmare,
m ddl eware, m crocode, or any conbination thereof. For
a hardware inplementation, the processing units nmay be
2Tpl elrbhapnaraiis of gaiond, dirthes cemppging swensoler spasingjthe one or
i ntegrate Lreuits, ( s)....di gital signal processors
%“B%PQ‘;GWO&% %%Cgfvlégidéﬁatégélr%g%lgggi ng devi ces (DSPDs) |
programmabl e | ogi ¢ devices (PLDs), field programmabl e
ate arrays (FPGAs), praocessors, controllers, o
cr oTBomRnaEtneeisclaipy @k Spthse 69BrYNE BicAry fop determigHigevhether

i . ey i
A SRR R OSSR s e
enbodi nents are inplenented in software, firmare,
| ddl re or mcracode, program.code or code .. .
grent's *PRAFEYS %tﬁ%ialaezd%lf%ﬁ@a ComDsing BepelOF it i that ro-
AR h SHSMAS cEmBh A GOR sGQRIRGHENt . A code segnent

may represent a procedure, a function, a subprogram a
program a routine, a subroutine, anodule, a software

cka a class, .or onbi nat.i.on of instructions
S a0 tREGHER? S Th ST SpRPHHEA e {oF el Il hghe
Ao REdeR1¢R! REsshee RNOLNBMitER E tixaBifEMinsMHisstonNod WaERssful re-
circuit by passing and/or receiving information, data,
decgderent s, paraneters, or nenory contents.
Information, argunents, paraneters, data, etc. may be
passed, forwarded, or transmtted using any suitable
BeansThagppaeh tigo fataior 38, Sineecr 0GmpHERS AgenPS sdendfyiiokenre-
passin% network transm ssion, etc. [0078] For a
desodingrthe respltasieamBinaéen ispmaiceesili ques descri bed
herein may be inplenented wth nodules {e.qg.,
procedures, functions, and so on) that performthe
functions descri bed herein. The software codes may be
stored in nenory units and executed by processors. The
menory unit nmay be inplenented within the processor or
external to the processor, in which case it can be
communi catively coupled to the processor via various
means as is known in the art. [0079] Wth reference to
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transm ssions and the conplete contents of the buffer
can be provided to a decoder for re-decoding.

wodwstiiaerl |y, system 1300 rmay i ncl ude a nmenorRCI/BID08/057755
that retains instructions for_executing functions
associated with electrical coldponents 1304, 1306 and
1308. While shown as being external to nenory 1308, it

st der st ood t hat e of electrical
Do BB PN 0 R ESGRTTRY R G SR ey
i GPRO) s Bl R LARRRARRS HEGuAROY Pl AULRS

exanpl es of one or nore enbodi nents. course,
not possible to describe every concei vabl e conbi nati on

Boscr By At S TP b LG Dbt HseT ¢ dpftdragpmission
OStHbRE YnctH fok stofink AR @A trifRYniSsREOENE Fastdhdbufreny

further conbi nati ons and pernutations of various
enbodi nents are possible. Accordingly, the described

di i nt. | | h . .
3 or S0T B Eof PHELE Syl REROAS o HeomEiiE aring poesive daa

whisiissiddien apérhate pandesidRes of the appended cl ai ns.
Furthernore, to the extent that the term"includes” is
used in either the detailed description or the clains,

oh cE i ! . ]
3o S P AR PR LAY Rk Br TRRAE o
tradserigri@tsan aphierare bplif@yie doabinativn aithicbntentdlof wsedndaryduffer.
claim CLAIMS What is clained is: 1. A nethod for
communi cations, conprising: receiving a data
86 aNSTHS HhAREOS EARCALIFNheL CopAahanRarket cbiQfehiMe decoding
sequence of data packets; conbining the data
thealagrtrapsingsioni t h one or nore previously received data
transm ssions; and re-decodi ng the resultant
conbi nation. 2. The nethod of claim1, further
SPPI ASthatGhinCREGIOMBEIR Nk viHPEs OB tIRedMh &hcCMcOUEbI¥
recei ved data transm ssion; decoding the code conbi ned
oWeugiongiite previ ously recei ved data transm ssions;
and sendi a - Sj | to.a t 11t e
ot nico D SN HETE oAl el R AR bl Hequence
of énspacksispns. 3. The nethod of claim2, further
conprising. discarding a |l ast successive data )
t r ansfABRINEY the daip (RRSIYREOBH VIt Op MO BIGEIoYsly decsivied dlata
ggﬁsﬁliﬁsﬁ&ﬁsgﬂd”i ons. 4. The nethod of claim2, further
conprising retaining the one or nore previously
r ecei wedkcdding tha @mdtins sormaligatidn. The net hod of claim 1,
further conprising determ ning whet her the data
transm ssion corresponds to a | ast decoded data
pRckefrne fracHiRErIRENE hefurt bAL T 37 [HFth AR OnpPRG i t@tions for:
Identifying that re-decoding the resultant conbi nation
i s sucwks®mblining theTine omptonopregfouslyatenigd data trangmission;

cussmbining chasa
T g e A

&eigeASSdi4l ade- decode. 8. The nethod of claim5, further

conprising identifying that re-decoding the resultant

conbi #radingran; askpevsladgraend signal 9 a trmemittar lebEheme o g1ose Breviously
t her. ISl assigning the data transm ssion to

%%éhgiggggﬁﬁ&%ééa&hacket fromthe sequence of data

packets. 10. The method of claim1l, wherein the

receiving a data transm ssion congrises storing.the .

34t a ThametiasTordabla madiyne g5 ¢laism &S durthecomprisinggstructions for

IRLLEN o A1a8 kAU FD dat b E 3G s SREh $h6h ST b8 %r vioysly received

successive data transm ssions in alternate pa al'l el

tath trensnisdidns. The net hod of claim 11, further

conprising storing data transm ssions in a primary

buffer in conbination with contents of a secondary

buffer. 13. The nethod of claim1, further conprising

concurrently decoding the data transm ssion. 14. An

appar atus adapted for communi cations, conprising: a

o, . e - - e o



decodi ng the code conbi ned one or nore previously
recei ved data transm ssions; and sendi ng an
wa@ewnowiedgnent signal to a transmtter of theP@HES2908/057755
nore previously received data transm ssions. 16. The
apparatus of claim15, wherei® the nmenory further
retains instructions related to discarding a | ast
successive data transm ssion fromthe one or nore
previously received data transm ssions. 17. The
appar ahymaOfinCk@idAbId TaedMHE HEERink [3‘?, fﬁﬁﬂ&_rc)[)n@)yi@ﬁlg‘?ﬁstructions for
retains the one or nore previously received dafa
tatamsgitlssomens . mars prevhmishppariatddatofransinassmonkd, wher ei n
the menory further retains instructions related to
determ ni ng whet her the data transm ssion corresponds
4p a rAShataaEkM4AabIBMEdHRE 8fEdint 3% FuRRGHBpridfg iddM@ictions for
apparatus of claim 18, wherein the nenor urther
determinngiwhethon ghd s transnassean qosrespiads kd gli/aﬁgret:ﬁmd and decoded
r§5%$%%ging the resultant conbination is successful.
5 . € ‘apparatus of claim19, wherein the nenory
further retains instructions related to signaling a
repeat acknow edgnent nessage to a transmitter of the
tat a ThameshiseTsdablpsredaye ebelamyf fartharconwrisipg instrigtions for
| , ej - he. f.yit her
PR R el LR B e B o R e o
re-decodi ng the resultant conbination is unsuccessful.
. The apparatus of claim 21,  whereipn the nmenor .
%ﬁr ¢ ndhe Fabhinsrscadile risdking Hg it R CREWTIGHE ﬁéﬂtlfuméons for
Qgﬁeﬁin:%ra%ﬁéﬂt SR 1L R nBHRSSAM RN trARABATHRL ddtd BMshii&ion
sequence of data packets. 237 The apparatus of claim
(pgn sweegsefuhretdewodenory further retains instructions
related to concurrently decoding the data
transm ssion. 24. An apparatus adapted for

EHMMUMHE AfabIAS-readQE MM of SBANS 1 fafthéRefipYising idstdtiéns for
transm ssion corresponding to a data packet fromthe

sleniimecthafredigeedipa ket tartaembimtion avisurergsithe dat a
transm ssion with one or nore previously received data
transm ssions; and neans for re-decoding the resultant
¢®bi Ma¢ imashin@beaddlbie nagapak af tlaindfi4,fhathén Athpribimgtiffuctions for
conprising: nmeans. for code conbining the one or nore
pERINSISe gate dEapistion i astbsatisht dup BckehBamdhg gquence of data
?&ﬁg&ing the code conbi ned one or nore previously

ecel ved data transm ssions; and neans for sending an
acknow edgnent signal to a transmtter of the one or

re eviously recei ved da transm ssions. .26. . The
%’;E par ﬂwafﬁmi& Flabls mediym Bhepin Sprhedrin gerbans? figff
Qh&%ﬁés%ﬂ‘ébné’pris% LtoSHE ﬂl%scﬁ{avt?arﬁéﬁs%i&rig gtﬁfg‘aﬁ ShOBufrsom

the one or nore previously received
transm ssions. 27. The apparatus of claim 25, further

nprising eans for retaingng. th or_ nore . .
flevi ShsMyeMBTaratlc aitii pLoldim 46 Bl Cbripg instructions for
abiRAs AlddsssBle datatkdNsirkssionyid ieimBOpREIIdIagREans for
deternm ni ng whether the data transm ssion corresponds
to a last received and decoded data packet. 29. The

par . clai r. i.Si . . .
FEent o adtipFa e Rucghth bF Bhis® RERH LB ERER hflugtjons for
bterifgl date siahsthissidtk in BhRing@p duAtLia combidaibmmwa®, cohtehtshsra
conpri sing neans for signaling a repeat acknow edgnent
PRSQBEATE DMdCTa transmitter of the data transmission upon
successful redecode. 31. The apparatus of claim 28,
further conprising neans for identifying that
redecodi ng the resultant conbination is
unsuccessful . 32. The apparatus of claim31, further
conprising neans for assigning the data transm ssion
to a subsequent data packet fromthe sequence of data
packets. 33. The apparatus of claim 24, wherein the
means for receiving a data transm ssion conprises

o r o, I T e oy



of data packets; conbining the data transm ssion with

one or nore previously received data transm ssi ons;
wa@pasnesieecodi ng the resul tant conbi nati on. 38PCTKE2008/057755

machi ne -readabl e nedi um of cl|aim 37, further

conprising instructions for: ¥bde conbining the one or

nore previously received data transm ssion; decodi ng

t he code conbi ned one or nore previously recejved data

#t-ans %gsaemg?-reégablg Sdivy ohHalie ?Tofwfé%rmmw@gg%w%n for

BorlcliABMY ddcBlin@ind MBa RARNALsISIRT € Previ ously recei ved

data trdnsm ssions. 39. The nachi ne -readabl e nedi um

of claim 38, further conprising instructions for

g'scarding a | ast successive data transm ssion from

e ond BPUANSECOMEG Susl y recei ved data
transgl gsd@mnsd dcuitlRfigaehite- readabl e medi um of claim
38, further conprising instructions for retaining the
one or norEcpiveyidetasiapsmessioncercshending taadatapsrionsrom the
41. The chicne-readahl e medi um of claim 37, further
conpr%@ﬁﬁémfﬁgs?ﬁﬁﬁy%%s for determ ning whether the
data transgmsine thetdtd @aRadont witRoh@et méRGeeNewkpRdeived data
decoded data packet. 42. The nachi ne-readabl e nmedi um
of cl BpUSIonsy#cher conprising instructions for
i dentifying._ - ' .he: resul tant conbi nation
i's success?ﬁ?&ﬁg%ﬂﬁf%%ﬁﬁggﬁgﬁégﬁggdabIe medi um of
claim42, further conprising instructions for

gnal j ng a repeat .acknow edgment nessage to
B }-ans NS FRRTBES @irrdeitiatta W%ﬁﬁ%%é%%ﬁt%gwu eﬁc‘@glggrf Gpnfigured to:
r e- degQfleonthtne (hESndBLRbREEGBNMP L& ITRE bt QhsriisGb?
41, further conprising instructions for i1dentifying

t hat desodetediodg cothbined st dramorequenidwdy tavnived data transmissions;
unsuccessful . 45. The machi ne-readabl e nmedi um of cl ai m
, further conprising instructions for assigning the
dat a §dnansticRfdvABddie sBHRISE AURREmARY 8f PREMEbr hogMiehBusly
sequence of data packets. 46. The machi ne-readabl e
resdivedrilep tiehsnigsigm™ wherein receiving a data
transm ssion conprises storing the data transm ssion
in at |least one buffer. 47. The machi ne-readabl e
medi um of claim46, further conprising instructions
for storing successive data transm ssions in alternate
paral l el buffers. 48. The machi ne-readabl e medi um of
claim47, further conprising instructions for storing
data transmssions in a primary buffer in conbination
wWth contents of a secondary buffer.49. The
machi ne-readabl e medi um of claim 37, further
conprising instruction for concurrently decoding the
data transm ssion. 50. An apparatus, conprising: an
integrated circuit configured to: receive a data
transm ssion corresponding to a data packet fromthe
sequence of data packets; conbine the data
transm ssion with one or nore previously received data
transm ssions; and re-decode the resultant
conmbi nation. 51. The apparatus of claim50, wherein
the integrated circuit is further configured to: code
conbi ne the one or nore previously received data
transm ssi on; decode the code conbi ned one or nore
previously received data transm ssions; and send an
acknow edgnent signal to a transmtter of the one or
nore previously received data transm ssions



