REPROGRAMM NG A CELL BY I NDUCI NG A PLURI POTENT GENE THROUGH USE OF A SMALL
MOLECULE MODULATOR CROSS- REFERENCE TO RELATED PATENT APPLI CATI ONS [ 0001]

Thi s applwoabesmneéss a continuation-in-part of U S. Pat erCTABpdooadsioN NoO.
11/ 497,064, filed August 1, 2006, which clains benefit under 35 U S. C
119(e) of U.S. Provisional Application 60/704,465, filed August 1, 2005,
and al so clains benefit under 35 U S.C. 119(e) of U. S. Provisional
Application 61/043,066, filed April 7, 2008; U.S. Provisional Application
61/ 042,890, filed April 7, 2008; U.S. Provisional Application 61/042, 995,
filed on April 7, 2008; and U.S. Provisional Application 61/1 13,971, filed

Set Torth in it e N R A dinant s of the
invention relate to the%i@&%ﬁﬁ%ﬁﬁ%&%ﬁh s, cell
differentiation, somatic cell nuclear transfer and cell-based therapeutics.

More specifical I y, enbodi nents of the invention are related to nethods,
conposi t i ons Thh@Tekett sappliatipie slaigy apefingtoclovsioasidUSel Anphgaion Saiet Alveut i cs.

BACKGROUND Gy, g5 0bNYIERED SRIANGROBX TERSRIE RATHVEIMIRE] B6FRSE IO Hlsa A5fat

pronmise as a therapy for many human ailnents, but also ent'ails sone of the
most di ffi cuPQ08t ribeisibnad Ra I@ﬂ@@@w@r&@wrw@r@@% A3Gysdetad “shQN,fﬁmtTERM
resear ch.  Thfaahiigats CAVRRAREH O WAGENCEk v zﬁn?Ediﬁﬁﬁe o4 | ow
cloning efficiency, a s%ort supply of potentia uri potent tissues, and

a gener al i zeBLANKUNGL” KiowWiMaggelag00®h baln asolguezmtt@ oﬂhe cebignati hfrepfennd at i on
and what typ cells can be used for selected therapies.
Wil e ES cel ﬁléorﬁér\"/lgeﬁ?lr%ﬁl\re} S%I;SG%E% asticity, undifferentiated ES cells can
formteratomas (benign tunors) contai ning a mxture of tissue types. In
addition, transplantation of ES c%é%@a@& source to another I|ikely
woul d require the adm nistration &revent rejection of the new
cel | s.[0004] Attelg:rglts have been made to identify new avenues for generating
stemcells from tissues that are not of fetal origin. One approach involves
t he mani pul aTherresxfnt adutokogaeisteadererallyt o moamhungatidih end dvan tspgéficafly wsi ng

aut ol ogous aﬁ\%}tﬂq mcellﬁfor E eeraltélve dicine |lies mthgfact t hat
they are der hUAREHEE Y H A& LR S SRR MR W her ef or e
not subject to i mmune-nedi ated rejection. The nmajor drawback is that these
cells lack the plasticity and pluripotency of ES cells and thus their
potential is IynceBackerpuntnot her approach is ained at reprogranmm ng sonatic
celI's f1om aduildest | Stifimnildiof” RALGAR! UFd PRIER! ?ro!ye&etocegrbvﬁde Hopgyer, this
approach has been difficult as each cell type wthin a nulti-cellular

or gani sm hascanmwiieptien sphtgeirrach @s §i>lgmt1d90ep%qkatt dite; méseasgiie braaderecsive fi xed
once cells d!rﬂé‘ssrﬁl?élésﬁtr?eﬁ?&kﬁ#éy Eé 91'1{11&['518 2GRl n&%hé% c %9&9.5@]1‘. s‘Eng)ﬂdh
general ly exists in't orm of “chr omat a conplex conprising nuc e|c
acid and pr omgltiple uspd dgdharingghe oailhhié astwRNAestotees UE senRbssT sesti mtltiple- t he
form of nucl o] X h ugh of f matin
has been thegC%Q% %eg\%'&é?qw %n@?@eg}vzssuglar c%?lﬁg AC%S@ @M&i 3 %vr?g(sé%gs kill
in the art. Dmg@nMuimple e oA ) Ditoils, ﬁemkaggd)nvmom Nutlpgosooms, A
nucl eosome c¢ rises a,co he nucl eo core. c i ses an
oct amer of c@@”ﬁ?@%ﬂ%‘é O%aé?RW%(ﬁ{EZQ\MAP@g ﬁ@ gg'i?ﬁ? ﬁ?lﬁﬁﬁ ichis
wr apped appr(s(j PR )yetlbbksbase pairs of chrompbsonmal DNA. In addition, a

| i nker g r]t of approxi mately 50 base pairs is _associated with |inker
i Stone H . ANIETESoHELD EOrpRey T, BaY ehed MITGHFE Rf SRttty SHAACRR f i ber

and chromat | gupbblbemmaﬁleat%gaﬂh zlaﬁhberrﬁfqlssméqmm&@m@mﬁeg, bak© Eta@OpaRRY €,
Wl ffe "Chromatin: Structure and Function” 3,sup.rd Academ c Press,

San Di ego, 1998MIGHOE]Overrharniriseidcrtiin it§C?Y6’Eag§t 5@7 everlisat changupj ect

to nodi ficat oR RYbRE QERISERS, &d@éﬂv@ﬁﬁérféeénye hﬁbqw&aassmgsml@ bl feigh®oPsied i ng.
Chromatin renodel i ng can serve, for exanp to renpve nucl eosones from a

regi on of D\A2q® I@teﬁe@p@d‘gwtwwﬁ%ﬁ@ Uﬁé@n%wabﬂewthedoeafﬁmmﬁ% to
c hange the SQ@E&S@@Jﬂg.etT‘ﬁ@l%ns ﬂﬂ%fo@@§ AL thgrartthr t@gﬁllques to mitigate interference

on the overhead channels in order to improve performance.



nucl eosonmes to a region of DNA in the chronosone. Chromatin renodeling can
al so result in changes in higher order structure, thereby influencing the
bal ance bwoweeni2tésanscri ptionally active chromatin (operCthrsesainsIsior
euchromatin) and transcriptionally inactive chromatin (closed chromatin or
het er ochromatin). [ 0007] Chronposomal proteins are subject to nunerous types
of chem cal nodification. One nechanismfor the posttransl ati onal

nmodi fi cation of these core histones is tthe reversible acetylation of the
epsi | on-am no groups of conserved highly basic N-term nal |ysine residues.
The steady state of histone acetylation is established by the dynamc

equi | i brium between conpeting hi st oSEMBMEARY r ansf erase(s) and hi stone
deacetyl ase(s) herein referred to as HDAC. Hi stone acetylation and
deacet yl at i ohcdhaisu¢sorfyr begigatingnkiawriesnes #is chveperbrdrnrcdntipola, Wirpdess

rever si bl e acghihAliiBh Bkt SKORSERAMCERUIA bt GAIATRL Baf GO0 and
as such act as a control nechanismfor gene transcription. In general,
hyper acet y| apVesiradrhdangs tniéEs Witlein lits caceasegéneveshprdedhginghmanhemiis ahy st one
deacetyl ati op,i, e GPLH, ﬁél% cf’to"@ukngo& ﬁ&%&rd Faki@Dahq ﬁﬁ%@%éﬁ%‘au dest e
acetyl t ransf erases WeT e s anscrl ptional coactivators,

wher eas deacetaydpmem werlead aharchet mabelbmngbrb@icastmmei pt icontadl qhe{meésm on
pat hways. Y e i St one on and
deacetyl ati O%Ql?%m%lg%leo%tc?%m ?orepg%hé hé{ t{? kv&vé}ﬁmlﬁ%% b??egeﬁ}égg bh hl gt one
deacetyl at i omgmaﬂa,aufahmmsmmetcl cycle ar rest cellular differentiation,

apopt osi s angd rever f t he transfor enot ype... [ 0009] . Anot her group
oF bt ot ei e TGOS HATERS SRg RETGR e %@%@a&%}n&%}%ﬁyé@ém}%t

met hyl t r ansf evealzas cmdam fdm difdreh bavegtatiesyio Asn-bl @lapging tilme iga@nds add @n of
genom c rreth]YI atio % g{; that. lead to transcriptional silenci n% DNA
met hyl ati on P&t r CHNERAY SHIRMEI RS TP RE Pa¥ T g dhng™e iFYBhi ¢

devel oprment , inXi@ciht ¥airh@a chGRBIO TieG chtRmelthbfi®ascdidione gidinb PRI Ugene
expression. DNA nethylation in mammals is achieved by the transfer of a

met hyl gr ouptf FeBﬁh?l‘SéE‘é’hVﬁsR}‘F OVRRBEHT BHPAYS dm He Rese JEEPRS BN o R ne.
Thi s reacti opdrercsad @kby#Rg by DNA net hyltransferases and is specific to
cytosines in CpG dinucl eotides. Seventéqagercent (709 of all cytosines in
CpG di nucl eoln geglesign. pHEE Rardgscye ab recriged champh/frem a diry hascpiagiae 1y piirst
deam nation, 4HeSHLAANGhé ByeRnaY E%h&%a%y&etsgﬁmoﬂ?a LdcaNBiakd Qition [k SecBhPCESS
| eads to an overall reduction in the frequency of guani ne and cytosine to
about 40% of timp [interyiel] thastis oensovgrleprang with H@rﬁrstetdnmtnitemh Ah¢ HE maepuesicy of
CpG di nucl GOM‘@&% Bﬂl‘éf fr@n%aﬁﬁst asé)gtattolﬂe[b ‘iec rﬁ% foﬁ ?&%ﬁé‘ﬁﬁéﬁ ba[s<9010]
Four active trans erases have been | ent I N manmra
are nanmed DNwtion. DNMT2 DNMI3A and DNMI3B. In additi on DNMT3Li s a prot e| n
that is clos 3 tr at i
critical forﬁf%ﬁs %E%E’U% '\%éﬁ girsqg%r}lsw %?n% ng%c{e?éllgy %aﬁggt &OI\IIAW Th
met hyl ati on bdvecaystecxmdrfmna tlrmmgommbnaaf dersgg; tindira dnhgititing n@p Geiofharfdsn | eads

vort cbrate COFREON BRI git | BPBTA ARGl e RSy e ndi ng

proteins (MBitbml 4imel stdriaughdy belop dy @m-dveapirnbubfi@hes iwith the same

met hyl ati on- |atedt nscrl |o al sil was.the first nenber
of this fani %@r{d@ea@de& FeRRtEY i ‘Z‘ ctﬁﬁt ﬁcgl%%‘?ﬁﬁlmm@pdnb‘i“ﬁ °hg

domai n (MBD) dand, ﬂxe&i&@lﬂl‘éﬁ{eltlﬂ{m%ﬂaﬂr bé 6fKEEEMAR: QosRI anfcTtRblhe bMah Glleger
facilitates an | nteraction wt and targets the Sin3A/ HDAC conpl ex to,

met hyl at ed DRNARDSE pksyniiebpriofisdin thigdesen. SKdirimps seraudine srersalnRAY £9Yhe
potent transgsd-Rleti@fplg & Ep&RIS withBhMsan® FriBbFp@iod GRRY|de&Emin¥ bRy r epai rs
G T m smat ches. Each i n}%gfro gf thllws1 amSIy,@] th tr?e excepti olrI: of MBD3,
forns conpl e%&le\ﬂrfttwn@lr@qcm Hme e |Iﬁ YRR %ﬁﬁlgeeth &irst Apppe Anjingoey VBDI
and MBD4 havg. bgen fRJn?%dsebéhdkﬂﬁM@nﬁngoﬂ?fah @ntége'?%lﬁllbbﬁgf GRMRMEX Rt afhe M -2
conpl ex couples DNA nmethylation to chronmatin renodeling and histone

deacet yl at i ohtegpioouder Ah eyl pgriesdsp lofthip detig, tlee ﬁlﬁvmd/@doﬂdntlrewfg@ﬁéﬁ ic

regul ation a (

hi st one-1ysi {rlllgy Elél?rlté%) ﬁ%ogfog%séfpyngg E‘Btgn ﬁ)ﬁglttgl%l/ggmaer égfu@ﬁ?‘ﬂ%?’ﬁ-gx Spﬁ){ t ransf er ase
t hat cat al yzeornt mrlammmowemde with thhseme wpnbglipegodiplsx.f Moyet éwtheof act or
S- Adenosyl nethionine to | ysine and argini ne



resi dues of histone proteins. Methylated histones bind DNA nore tightly,

whi ch inhibits transcription. [0013] The structure of chromatin also can be
al tered tWwoaoghi2tése activity of nmacronol ecul ar assenbl i @ETRISCNNI/03818
chromati n renodel i ng conpl exes. See, for exanple, Cairns (1998) Trends

Bi ochem Sci. 23:20 25; Workman et al. (1998) Ann. Rev. Biochem 67:545
579; Kingston et al. (1999) Genes Devel. 13:2339 2352 and Murchardt et al.
(1999) J. Mdl. Biol. 293:185 197. Chrongtin renodeling conpl exes have been
inplicated in the disruption or reformati on of nucl eosonal arrays,
resulting in nodul ation of transcription, DNA replication, and DNA repair
(Bochar et aﬂesignzmetﬁ)rst RNASCUIBFOOT (tBans DB SraviSihe sdvbmirarod timhgsmdcthe 6t i n
rempdel i ng COP eexe avr?t rvalsf 4 cpot eSHgnu etrlacqgosnlltl OQrSiOds 1It alf%eren?l y on
ATPase enzyngs 16f" JEPIVAY "t YR PO isEpRP e &bl BBVl CURERNI es of
a reqU|renengmMQﬂpahﬂ1anmmvﬂhyﬁﬁ¢amhmanﬂnmm1m&ﬁmﬂehunguﬂmnmﬁamasoﬂmr gene
activation in V|vo[0014] The devel opment of pluripotent or totipotent cells
into a diffel"8M%ated, specialized phenotype is determined by the

pa(rj ti Culja:j B orféfsc%@ﬂesthe)ﬁm esseachnd?mﬂapg)edﬁwl@wf@ﬁwse s@aaearﬁmé e&shON 'S

medi at e irectly sequence- speC| ic binding of gene re tory proteins
that can ef f Bt S@igrtm Dok high-pevgrbareiony & FR4G I%fgvaaw th ﬂ%\ﬂﬁég stfife

ability of apyy 8fvclUdRSRiclc8dbdedt M YhdNeedRivaS smlodlnia@qlwa/regrﬁab@a&egem@
expression depends, at least in part, on the accessibility of their binding
site within bR secaprion the SoRomd base Hptin Y BduSIPerangaE deWPhiyringyfhe first

sequences i ng&eliddh Arin @M@r f?&f 1“6@&6 Geaendre @k Qeelﬁéard%ﬁrﬁ{e?fr% tefidstibaRE
chromatin within which cellular DNA is packaged. [0015] Therefore, it would

be useful t oSthtéantlhe firsrbash 6@50n anplosicdicsns tapdnikpaveer dhang Barecprtiiee t he
expressi on of, JENES of AN fefibe iR B! tQQItleeQ&eYhea{i rclﬁa{nlﬂg' S L Q@Sﬁi base
conposi tions, and kits that can inhibit the activity of proteins involved
in transcri pttetomal repression. BRI EF SUMVARY OF THE | NVENTI ON [0016] The
i nvention re - g a
col I Enbod; Tonpe el FLOIED o RATRA7 bl BEOB U k. Rk RO A AIILEY: e
t he expressi mgnaln‘/pih)tsmndrppﬁdtthedﬂta dranmlst t Vpatue atpege asl febtnrey ef thadotlosme
enbodi nment , m’ﬁ c1§ el rel ates to producing a reprogranmed cel
I'n still yet SAS¥ReY “I®%e invention relates to a nethod
conprises inhibiting the act|V|ty of a protein that is involved in

transcriptional repressi t e dj i nvention
relates to a nethod fcsﬁsl&flgg %S%P%PQNQFQF%%&& ering the
activity, expiegshal Pirdckicyh nﬁ&ﬂmﬁéﬁ&?ﬁs'on of a regulatory protein.
The met hod further conprises inducing the expression of a pluripotent or
mul ti pot ent QEhéshamumwapmp@ﬁanwwngxmhe cell. [0017] Enbodlnents of the
e 0D P PRy RhAL ol O IBLIOAS ofikhy LERFAHATIAG QL' comrl o) ng

contacting a cell, ure, a subset of cells
froma cell EmkiAAandaBhmmmgmmemumn©éb%xhnhbhmﬁdmmmhsMﬁhﬁma@@aeous cel

culture with nhlblts i vit or activity
2nd expr essi BRbeREn o AR Ry RS PR kb T RGES efRtes on.

i nduci ng t heFEX pF elssisoftar@iisdiop| dfr dvpdie@hthadneliwithi pofemt GRaeandasdnbol
reprogranning the cell. The nethod further conprises redifferentiating the
repr ogr amred st | .[0018] In yet another enbodinent, the invention rel ates
to a method fuy. 7 eRp&0YH@MMIRGHNAL Sl rh&aNEHahSdlNGiBXRASI digsian GRiltipltang@ snal |
nol ecul e nod Iator that alters the expression, activity or expression and
activity of bulatory protein, inducing the expression of a pluirpotent
or nU'ltpOteFK3Q%H@ws@ﬂ@cé@hﬁﬁ&bﬂ %n%@&hmM%ﬁﬁﬁ@ln differentiation
potential has been restored to sa|§ £0019] An agent that alters the
activity, expfedshors @rapa%rﬂﬁu@fqryecawalg@kﬁm dshamel a protein i nvol ved in
transcrlptlopﬁ}lbgﬁkﬁgﬁhggﬁg%rgmﬂﬁggh@$&%%dgﬁg&gjn i ncl udes but is not
limted to a small nol ecule, small nolecule inhibitor and a small nol ecul e
activator. [BERd] Smwseﬂgelmﬂar%th‘a@fFqlidmgééot’%hﬂaé%b%f@glm on of a pluripotent or
mul ti pot ent i smal | nol ecul e, a snal
nol ecul e |nh9§?$%Pﬂ§% q§&§2§%¥&§of§&m%h%&%ﬁﬂg%?gﬁ [0021] Any protein
involved in transcriptional repression can be inhibited by the




met hods of the invention including but not limted to DNA

nmet hyl t ransf erases, hi stone deacetyl ases, nethyl binding domain proteins,
hi st one meohyI%rnesssf er ases, conponents of the SW/ SNF ceapluszoomsasponent s
of the NuRD conpl ex, and conponents of the I NOBO conplex. [0022] In sone
enbodi nents, at |east one small nolecule inhibitor can be used to inhibit
the activity of a DNA nethyltransferase, a histone deacetyl ase, a nethyl

bi ndi ng domain protein, or a histone netthyltransferase. In still yet

anot her enbodi ment, nore than one small nol ecul e i nhibitor can be used to
inhibit the activity of nore than one protein involved in transcriptional
repression including but not DETAIREDDBSORIPEIONI t r ansf erase, a histone
deacetyl ase, a nethyl bindi ng domai n protein, or a histone o

met hyl t r ansf Bhadeshnifign 2dsperied dierdin mpst beapwwdhiSF VeHeNs VY HEIAT, CamHBuiGaiet i on
rel ates to a,RhiRed,GORREHHIANGTAL BEMADEONR! ScWNAZTd: neRIEgU! €
inhibitor that inhibits the activity of ‘at 1east one DNMI; demethyl ating at
| east one Cp&dierucTrebrdrkieand; ‘Wehiem nge ofien e inershaacably. ad GRES tebyvek gene

that contrib : i l LG ' -

repr ogr armi "¢ R Sy §5idip B i RURREFeriiich] RAEEREee TRY). 1 on
rel ates to acdnesRl cconpilRai mgludospWsiehgndaCoMA (WCDIMA) #idr gherphigings ype to a
smal | ol ecul @, ipdyl gl fioo LAk, A5G 1408 ATV YandHRT S5TERM Bl Vi Y
and expression of at l'east one regufatory proteln; comparing the first
phenot ype of mhhén@dehént acadio plekmddgypactoit @lohddystbtnefor EiopidsCogmuhieg®nt to a

|1 I dyl | ecti. th |l that h b
S o anenl CTE AP SRREL BF bt ERd ISRAISRE R ahigbar rent,
t he met hod coOmpAi sESTRAYpantirnQidtie BoadiaypeUMBR IEBE] 3qarlilorWi-Bi)eXpsi ng t he

It |1 ol ecul duy] t t f the cel| obtained aft
Creat mont w1110 QBT bk BE AP oSl B E | HE ST YUkE-SFGen e Pasba ment

the method coRRESEHGRPAEDLRENIMREHANS pevassl 9enptiuRe TRfm &veRkibn Pri or
to exposing the cell to a small nolecul e nodulator to the phenotype and

genot ype of &) caed| LHi-t\draneehsTihg) tare nee| Fleases f SHATS this| wse H-E ul ator.
[0025] 1In ye%vhi%ﬂ%llis;f’cfyé ?MA%%e d%@ﬁliﬁwé{&iné@-@lﬁblhﬁﬂoﬂttﬁé upthi@ JRRRO@. for

reprogranmm ng a ce nprising: exposing a cell to a small nolecule
modul at or t hBTRAndUMES, dxIgh.eb5SEdn aofl @S wird plssasibed on  dedumicplst &om gene; and

selecting a GehlipadRGARLIHI BEELEMN Pl AiPPLAIH ShrPATheRRLAELALET Lo
said cell. In“yet another enbodi nent, the invention relates to a nethod for
repr ogr anmi ngealegeibbd godguinsitygrone xip orgamigatengehied ' drdaGenvedtion fetteatliie
modul ator t hpl,ia] bersine SRrEIAIAN dATHN HKif T XA B3R e RN AGL VI tY
of a regul atoril protein,””i nducl ngqexpre55| on of a E;I uripotent or

mul ti pot ent gewerks andl raléd echriohgia matibpedwdberernwdil faf ethentvirakessometpakent i al
has been restored.to sajd.cell. [0026] I.n still ot her. enbodi pent, the

ot hod- corpr MEEuio RETRIRiS or el sirr el o PEBIRS 8 AeRabH ac on
of cells. | nbylel fanameid ENbeehimenty istlhel imeied df thodpsctipts besodt. at i ng cel | s
using an antjbody that binds to a protein co for b | urjpotent or

mul ti pot ent qu‘fref’ PoWs 3 ?SBBWW%TUOBi“ﬁH%OﬂEg&g "Yﬂi‘?htlin%’b&é%t Eﬁ?ﬁﬁlﬁ’é‘for r a

pl uri potent gBdokRrothdr RAEWOEL. NWitblets f@bork 10D b il dSSEATbeSSEAdIved Nadd - 60,
and Tra-1- 81. In still another enbadi nent, the invention further conprises

comparing chPbfitHsh! Kkandthsr Betyprieenpiicrr i/ gotNehmanPe Pt p8HeRy8Iachri or to
exposure to §ah¢heSURI dndRbyeAl B ARGUL A & a bRe sRBoE ANONRLE, i SEEMEpIIRE

obtai ned after exposure to said small nolecule nodulator. Cells nay al so be
i sol ated usi ?ig &Agh ehER hHYPTeTipcasRUGstion eIees Y adBrticalar geagirphisrisut not

imited to arhd yonescentucRll @Gl LNRKEM Rl NBTHBONLALSEhE MY, and

ELI SA. I n anot her enbodi nent, the net conprises selecting a ce t hat

has a | ess didfieg tidoseregr aeaatiepcndiagon He cortigiimahick dicltern{i90RA] | n anot her
embodi ment , kﬁ%NH%ﬁ%&&fqerc%hﬁﬁtﬁ&aE& B IRLDd %cr%%@ﬁ,oeﬁf)ﬁg‘&ﬂ’ga Rpf&! !
conprising: exposing a cell wth a tirst transcriptional pattérn to a small
mol ecul e nodedllatod/ornt dibdr tiped wf esll. eApnass cdhmay cavep b uelhtpaiehtgeqgeogmapltic pot ent
gene; conparjng, the first,transcrjptional ern of. ell a.
Pranscr i pt; ofat Cpar earRapiobE ARl 8 el ¥ bl b fesE ity o Fith g
sel ecti ng a sevitg subkreipeom Aipidoerckniayabvamn rpletieht snadll dvagraplee arcs esd maed t o
said cell. In another enbodinment, selecting a cell conprises selecting a
cell that has a less differentiated state than the original cell.



[0028] In still another enbodi nent, selecting a cell conprises identifying
a cell with a transcriptional pattern that is at |east 5-10% 10-20%

20- 30% 3002064124638 50% 50-60% 60-70% 70-80% 80-90%PCIASWIPNIBIY, Or
95-99% simlar to an anal yzed transcriptional pattern of an enbryonic stem
cell. The entire transcriptional pattern of an enbryonic stemcell need not
be conpared, although it may. Instead, a subset of enbryonic genes nay be
conpared including but not limted to 15, 5-10, 10-25, 25-50, 50-100,

100- 200, 200-500, 500-1, 000, 1,000-2,000, 2,000-2,500, 2,500- 5,000,

5, 000- 10, 000 and greater than 10,000 genes. The transcriptional patterns
may be corrpaallmiv hmesaridjédqmcgssfoaslmmith tepvige fubecrpompadi Swm ¢edl madevvtoa
determne if is tr odi nen t he
fate anaror BASAT B efolte ARG G ook 5 B MERTRE I PBnes ey
be conpar ed. haMinsgiciabbn wﬁthlthepfamtoed’eHSe gaUEbBeldneguegmartﬂmdaedmlbsgﬁﬂngromet hods

known i n the i ncl ing but not limted t nt ve PCR a
o ar Fay DR 0 R eD sy Dt Free o zoman BT A Bvhp

enbodi nent plb@ cdINVgNbd RIferice hcﬁis&ﬁpi&@elﬁB m}iﬂm@l foos fernﬁlabagmam fbgerﬁ:d@@:c I
COFYpI‘ISI ng: exposl a ce to a s nol ecul e .nod at.or at terferes
with the actA E%W %Pég{;%%eN%rIng%? FxATRle shoyndd pieds FiyRs Llfo 11109&%4

regul atory pr@c@hdy:be@XdeRSENT f5Rmekr6 8élls 1004 QO@@%H@2@Q@BEC&&/B@'[ cNBhilbi ts the
activity, expression or expression and act|V|t of a second regul atory

protein, whePay A picq e@%é@r?opl%ﬁm 1926r B H%Yév'cw DeapsfemtoiNgG fosa femtg gell i on
fromthe fi I $d2y" @’ff&r@ﬁt% es RE OUBY Fhay hm%ffé}gnt@ﬁﬁgnﬁfs]?év%? 1&k1s2 FB} alpRL ent or
mul ti pot ent gene, and ecting a cel wherein differentiation potenti al
has been resmgpredNBs réaaflwveélhl fransaiaoner leapledi. PNV atty) eieeay picgand

popul ation o ik st second agents

si mul taneousfegﬁgéﬁg%%%gﬁgqﬁ%ﬂ%ﬁg@&gﬁgél (ég 1@\(“%():' udes but is not
linmted to aWareksd nerwbekclPOenayzelmmaelndanslag ctatiens. nhirgiy eationals grsdtibn thek ecul e
activator, e n

Enbodi rrent S OP&%eﬁmﬁlﬁ@gs%tg? %ﬁﬁgt?s%gﬁ/;oﬁ? gﬁlg{}%@{gﬁwﬁ% E&P 5 r}lr?gdq)gg%%ch ety of
di seases usi sagdatrarspnssgnamﬂmddmaﬂd/qmrqﬂcmmﬁ‘drnmmmltcda rdgwnsmrealhestanam hots

dl SCl Osed her eSI Qa {;f[l ma Oet alﬂll’ler ﬁ %er I'gi tapoen IO?VaﬁQ%: a'|OSo S I'eell’l’?'t es to
t herapeutic USSR SF 3 e AT 0 PV Y dnied OB TSR have
been re-dif fﬁatmtm@t bxda UIEDBﬂc]theEn‘ﬁ@demm or ai eNBe A palgnititon adysdsaled ate to a
reprogram"nedt cel Iltﬁroqucetd %ﬁs net hods of the invention. The

r epr ogr anmed *EBPH BUACHE RS Sf“?nérf%rnotli‘eé A%t o a single |ineage or nore

t han one | i ngagevorkkentt@Rr 0 aiayredumekd a ar BNt ippdli@ndoottinadbalah@ot ent .
[0032] In yet ano%her enbaodi t he |nv?nt| on relates to an enriched
popul at i on” of°igh %é?eéﬁﬁggscé\{ef‘gorb%‘&f{ﬂy@{j HLEGY &F A ARt HYeBidr i si ng

the steps of ¢olR¥RASHMNGtRork &hlitidsO Net§ O doni#®Il£AYH enafRrindinRatet Wik cNBgUCes
expression of a Iurlkgotent or multipotent gene; and selecti ng a cell,
]I'

wherei n di f f &KeYit # BrqkBrlpsBRi 1 nashaleo qoaupnicais witeeneragotiel &Se Bty Shd

cul turing sajdirs&l Q,g‘gigelgsglo{wgrgmgrlﬁgg&@ popul ation of cells. In still
anot her enbodi nen t he reprogrammed cell 1presses a cell surface marker
(&

sel ect ed fr obFs He0 grayube disprrsosk thrrygheut tesmislesssmmaark, TrdcacheGE mgd be

Tra-1-81. | ngy t%na%rkﬁtrﬂ&r 1e EXOOHITEMig0 BNErFERILEr AN G&lohSa RRGRMNL, FOr at
| east 5-10% 10-20% 20- 30% 30-40% 40-50% 50-60% 60-70% 70-80%

80-90% 90- 9&Wgss IO a gubsatibelr ent a 9QWfetd. héd BRHringhbd apspukaphion of

cells. [0033 ﬁmﬁ Qi l%

preparing théerrret (H%IEIE%S o% i %%rglggsor?&q ﬁméﬁﬁvﬁ{?ge%‘ %ogl}lntl 'tl&id{vg)%a% b

used for, ananghdd hiewcd: hi hgep avepney raamrdln@ @hooel 4 wamdssglndrlatp OYLES- | | ke
and stem cel |-l ke ce| BRI EF DES | PTI T DRAIWN 41 . FIG 1
is a bar gr ap?ﬁtlorneepSrt | JR% PHe Cotﬂl?om‘%nécga 1?8%\&3?:&@630‘”11 T Jéj%l% ][glhl mary
human | ung f ddwdinkget &r\berréalhbﬂreﬁmrsti@ the Etvhunicdtiobilink rfrop MO eNM RBGhe O&). MC i s

the control ne 0 35 raph reportin s_increase in
o oont on ofCibd apLriC 7 atvebs okt reidn By B o PR LSRRI AR GRKE'S E8ver a
cell types. tDBammEeans, adul lindwiime sidgle aabwfindidaeddlaasdited tﬂaﬂﬁflsmﬁfﬁﬁn fet al
hurman dermal fibrobl asts: HDFn neans neonataI(Punan der fibroplasts; and

BJF means BJSYBE? 8 MFasésdaflfegrhélg R’Yl'ﬁl)a single arrow indicates an interte rlng transmission
from an eNB to a UE. Uplink transmissions are not shown in FIG. 1 for simplicity.



[0036] FIG 3 is a bar graph reporting the effects on expression of HDAC 1
and HDAC9 in adult and fetal human dermal fibroblasts treated with VPA

[ 0037] FIv@0 209 6@8bar graph reporting an increase in erPprAs000/03%is Cct - 4
in adult human dernmal fibroblasts treated with nicotinam de for four days.
[0038] FIG 5 is a bar graph reporting an increase in expression of Cct-4
in adult human dermal fibroblasts treated with sodi um phenyl butyrate for
four days.[0039] FIG 6 is a bar graph rfeporting an increase in expression
of Cct-4 in adult human dermal fibroblasts treated with val proxam for four
days. [0040] FIG 7 is a bar graph reporting an increase in expression of
Cct-4 in BJ Fl(brbbzha\sst 8 ffrm'smmbtwrb tuseR iPCPA. ( hhs tiemedibsysi nmecllnedomahby| ase

inhibitor) f y 0 FI.G .8 p r of adlt hunman
ormal 11 br o 48R ey B Bad oy Goor Pt Frfle " G6A AR R B aled
phot ogr aph oﬁreaejerhﬁneldLHmmode(rergal 10f mii@bbrais t(fs)) ranﬂ)l\nw Eé.%amadmadnmto[ D@4 3]

FIG 8Cis a otogra f VPA d (500 nma

1 br obl ast s TRERTELRTh eSO Gh o RATHTBEE TR B lo8n g o

Ehot oglr ?ph gfadMF’E?arhé’ aay enhs(lﬁ&adenm slagul ith hﬂdnsa@ oflerim@ligh i dr @b&lﬁ&bﬁmh)ﬂ nreSR
ES ce medj um on matr DETAI LED DESCRI PTI ON OF THE P

EMBODI VENT [%QéT cheffrrbﬁi 3%)(4@ 6[@0&617fﬁ@§ﬂ1uﬁ>ﬁé&0ﬁ%£ﬂr % ek eye CtPFﬁ 5 Has

di scl osure agRwaAPRIG. MHie, L aBds Jln’ﬂiéﬁ p@i‘i’dﬁs'fHPhM@S%teN&h%%r%h@HPeﬁkdeT&fzﬂ he

range unl ess ot herw se indicate Nuneri cal ranges include all values from

and i ncl udi ngymbekpiripdein caplisubfiame mae pe @salgn@cbmdiceﬁ Hfchiepgintls-lof one unit,

provi ded that g b§ hhi- 90, 1 tLwo-pdpi-f S bet y | over

val ue and anyn ?ﬁ gherbvgﬁryzgﬁ%sl%ar% gbxagl 1?3[ d%?oﬁ%a? c%[)\onpggl% i g(ﬁa \é\&%ﬁd%?cal or

ot her proper sychrouigioassignabfdeastedr é‘SS@fﬁl mesubaseniai gmlbolrm:rlpda ﬁdle& 5,

tenperature t t vi dual

val ues, suc hFeTs eCti\(’)éy ‘58%@ #%gbﬂ%%% OOaglgnsdin eagﬁ ngn%ggé}ggg&% Eﬁeanoql-l“g]oéﬁﬂé 144,

155 to 170, mefixta sBOOy ieFis. 2. dfle exgressitipn eigorie may éd.usébby tharigéssfor

aroater thantonas: ¢ pngeq brgst QR FaCh GRTbENE BEul SRR RS Re ™ S

0. 0001, 0. 0Oih, sld.10df mr éndccutns mpipricircs.atfée PBOH mangesy €brvaddani chgniel ngl e

Coos doronCt BT v Rk Siele? Bk o miser g Blske bt Buifpind by

i nt ended, anﬁiuratbelr op@@smrbé BloclaTenaihibensf ®dnsmitmtcheR| a ¥akde Srabetnameer, t he
| onest val ue Tﬁnd t he Ihtj}g“?est val ue enunerated, are to be considered to be
expressly st ¥OFFYHEMINPENEORSHDsur e, Nuner i cal ranges are provided within

this di scl osurghykiedl, @)ﬂﬁalgfoﬂmelhdlwbm&nnaqb@FKm armyﬂt:aﬁ ®RineRpanents in a
m xture, and various tenp ture er paranmeter ranges recited in the

met hods. [ 0oghznel @P@CHb rand ?:@MS@I Hﬁﬁpe@%lc'@?fé@?lﬂe&@m(}flp M3 Pesent B thhe

contrary, i nglUaegy ARy p§1%@tdf(éa&?!sdbfra§1@b®b{é?@'1& ﬁkesﬂ @&Sélmgﬁ&l{y, oﬁgwhé stem
cell, an organ specific stemcell, nuclear transfer 11(’@1}42 units,
X

stem | ike cePCEICHTiehewt in JE. delThe PERK Hhaap semicy dle @ ngboléﬁ)gla@d @r
tissue. The geldn@iycehl §D‘é@?{ Bﬁy g&ﬁgﬂlf(ﬁ’ﬁlaf%d.'&{ re%ﬂré‘@hh ockifth BX®ERLfa & cell

can be nouse, guinea pig, rat , horses, pigs eep, goats, etc. A
cell also caforldewmndtmhmlsha"ﬂnaﬁH@@Hmmasrry iigQu@}iort @Huppenrehybieidiauteinate

"Growm h Medi i I u of
cells. [0049%%13%??%& e@tﬁi@f gﬁ&e Sr‘r/elﬁglﬁgﬁll%%%%r l?%lgslgé%ﬁ ﬁﬁﬂcﬁﬁ %@ﬁﬁ%&;om
structurall yPHI(CH fmagdici ansiti¢rgd spddicalnt zypds dfi ovanlyeaércbammm Ottleveledpaent .

[ 0050] " | transf erase i nhi b|

et Pyl ¢ r anst SRS e S bE St AGinE"CLish BraRat adishale 1RE 4 th a
DNA net hyl t raemsﬂ'imals eGahd8|3ﬂm1b|eﬁmm@1 ‘tBvslvad Uniwicisyl. TetrestHallR aldl ondge ONAE-

met hyl t r ansf ' n uci n ity .of a DNA

met hyl transf@&ggg’ tcﬁfé‘?n&{m Q?\/B]élflgf%| g’P EEPH%‘BLQY& ailgbleh as a OpG

di nucl eot i deFKquemazs tkdhsHBEBN edThe@diriEeMt SanfUC by reduetBom ahd ONAn a

met hyl transferase activity is at | east about 25% at | east. about 50% in
other embodi HEREIAE neieek. gﬁaﬁNBquv ety ey o (TAMSGHRIE 18 APSBTHRIRNS at

| east about petwork, and subframe 0 may start at approximately the same time Ty for both eNBs. In



90% In yet another enbodi nent, DNA nethyltransferase activity is reduced
by at | east 95% and in another enbodi nent by at |east 99% [0051]

" Epi genetwotoyeesss t he state of DNA with respect to hercralsc@oobmsnges in
function without a change in the nucl eotide sequence. Epigenetic changes
can be caused by nodification of the DNA, such as by nethylation and

denet hyl ati on, wi thout any change in the nucl eoti de sequence of the DNA.

[ 0052] "Histone" neans a class of protei’n nol ecul es found in chronpbsones
responsi bl e for conpacting DNA enough so that it will fit within a nucleus.
[ 0053] "Knock down" neans to suppress the expression of a gene in a
genespeci fi cthisambd, dre.PSK, 88| PBGEAtanth BEFI§1E oftthe tvor NBreweaedd bk nlignké ¢h @oewn, " 1 s
referred to as_a knock-down, organi sm or. Si " ck-down. " [0054]

"P| uri pot ent 'asrsr%oévrlnsm%g%‘gﬁlareld %’f‘yga‘.“frr e ?aé"FlBlr%r "?III © c&ll types of the 3
germ | ayers Wrirefess nawyrkt 100suey bey pastefo@@izbiis fidtlvoukivpidt differegetypés oo, a gene

that contributes to ell beipg.pluripotent. [00 "Pluri t cell

cul tures" ar&®s816™ %V%e pmgﬁ@aﬁﬁtaleb\@suﬁ&i £ ?ee%?%rﬁfltetﬁpes\/\ﬁﬁfgwsh@f‘y di spl ay
rmmr) phol ogy g ﬁiﬁisrrﬁiﬂ a&aﬁffMeﬁi: Iﬁd\xieﬂgéi}iefshﬁﬁvei[ <=nﬁaaeﬁtr cwbl:zllgé Eﬁé@l’lﬁng &iaﬁcd digekdns of
enbryo or adult origin. Pluripotent ce typically have hig

nucl ear/ cyt o‘p‘i’i‘l%i‘%trﬁndgtte%?rie’&?,m H}ed’YHqLFéﬁ?etWﬁ%I eoli, and conpact col ony
formation w phupagdy ¥e diigmemeabl@agebt mupet 0B, OABDran®c @S| May B€0gNi zed
by those skilled in the art. It is recognized that colonies of .

undi f f er ent i #istpddersye disBe ToasolaES B9y hergesh hany Yerous paeriar e

di fferenti at ggdn NeVeNtNRLiES S0 (AR)SpRAEAN¢ al |y undifferentiated col ony

wi || persist when cul tured under appropriate conditions, and

undi f f er ent i AkeHEdedy eperaisnia ta dogrrangnirigrangeitengsiogp orhidhghe BE raa gbserge owi ng
upon spli ttipgy Qfick W€y Gk ifter e, SNBC O boRARithabis Ghig bed in
this discl osuge é%n%?%icgﬂjgn;gngg{)pgr‘%li tgﬁ of ég\:fjbsst ag?i all 3} En%?l?cfegrgezlntlé at ed

pl uri pot ent wey becuhdwd tegangdeeseengipi, tveri¢hais aSaprtiamt walchyhaldBichinsetene pat ed

cell culture ' u 0 %. ..609 9

undi fferenti %ﬁ%gx%ﬁg‘?%@gp%%% a%@%ﬁvtgr ?ﬁg ggrggje@n?légléoceﬁgi{%?ag%ﬁ@él %gllg%/g t he
popul ati on) . X[ 3 74nd"nRygibtaart owyr provei ppiventanBanthapeBei. nNeveabelessgtl at es a

bi ol ogi cal process, .includin gul ation Jj .positive and atjve
di rection. T Pegiialiy’ BbF Sl el phgk® of 1l PR BY PBCVE KL on
t he bi ol ogi ctéikn eoeddsss faneNB ah €Ehik ey exide tasafif eNBsX dwhieke hlay bera pibe ough

participation.in a comlex. [0058] "Reprogranm ng' S, renmpvin

o1 genet ¢ nEVRONE S ERAORRIFEHER PP BRSTTB dS e aB | CRAEhESPe 4 ThT er ent
set of epi geaeB). CByAdKiS: thOUIH dd@n e wed NIp XeRith iverpathio&e IdsUingdi fefh @i NS,
different ce]ls and tissues acquire different prograns of gene expression.
These di sti né‘? caygdo QB?ﬁF@‘éoélf@r?%l&‘ﬁYetaeglﬁ%n 8%r to be substantially

regul at ed byaAephGieREinkErerRed {cbfatol BySalfUsBuafic BNAsTRIOYbRE @S, THeatNe
nodi fications and other_chromatin binding proteins. Thus each cell type

within a mul PRCBF FlgicaP Hifyasne M devcaighicaticcdamgeercNg Si graeureNthat i s
convent i onal {ymieHghtstiQedREORBand thX @F maPdol BIMIAREG, QDGR BENGeH S
differentiate or exit the cell cycle. However, sone cells undergo nmjor
epi genet i ¢ " FepPBgramtheheonngeirtp noreroetad eNBeY alibgawert reegivedaropgl mdimgease
situations. [h@Qé@sL&éﬁl’%%'ihteﬂ?b&%‘ﬂoﬁ;M% ator” is nmeant to enconpass
conpounds that are snall nolecule Inhibitors or small nolecule activators.
A smal | nol ebutreaspeciuingrisrenpgyn fouerbeadotharnslsameyrhe Imitigsitadcley €) sendingithor i n
sonme physi ol Qg tex a | m i i t her
physi ol ogi ca?\%(r:%%{i ecx?I.ﬂle% ér?rnﬁl @%%ﬁtegﬁjﬁgﬁﬁo 8@% %&Bhg%at%éngrﬁérgﬁs fgdg(ﬂ mal |
nmol ecul e i nhhadiirtgoeachi ibtiarferggacB trodusn etst teang@it , posvied daisngathe nerhd imovde uh e
activator wth. ard.to another target. .The Al | | ecul dul at or
may anct i on " beh i wegtoR SRS s S Lag Sy SFPE o BT Ry e FESEL o

i nhi bitor. [Q068Y récEdkithobenhdad vhanslscapabhcecdBs deveah apmignt hita@fegenconpl et e
enbryo or or%an.. rL10061] Enbodi nents of the invention relate to nethods
conpri si ng i MUy expression of at |east one gene that contributes to a
cel | being plrubhdatsg, sobfraibtd biffadtedt be ueds @MnidfiRo thtdrRidnge onheverRhdods
IpPS:’JICSO'? )e(ga: egl}saln%r]q ge{nbigtog f saog}tqdo?a}%ﬁge %Ft@.h%ithcs%g%rgrhg lo'I fs%% t}tleofraamect?rllilng %?I ng

an eNB may be shifted by an integer number of subframes with respect to the frame



reprogramed cells that are capable of directed differentiation into at

| east one |ineage. [0062] Enbodi nents of the invention also relate to a

met hod cowpro@ingssodi fyi ng chromatin structure, and repcogsamiosasia cel |
to be pluripotent or nultipotent. In yet another enbodi nment, nodifying
chromatin structure conprises using a small nol ecul e nodul ator to alter the
activity of at |least one regulatory protein involved in the regul ati on of
transcription. [0063] In yet another ent¥odi nent, nodifying chromatin
structure conprises using a snmall nolecule inhibitor to inhibit the
activity of at |east one protein involved in transcriptional repression.

[ 0064] Enbodiimegtd apbthetheNB.nBebfrinonofiles may bk atal toanﬂaigmtetilhtatﬂermm&mni tha': ng

nodi fying a r St mDNAse uence ofa

cont riybu?es ?%8%%1161%% naéldp “h‘*rrf)p r{hga%[ Chc%lrmen%ﬁegl po% fgmey ng‘l i I? eé‘ilﬁ%t her
enbodi ment, frade.fying the pronoter structure or upstream DNA sequence

conpri ses us mol ecul e nodul ator .to ter t

expreser on oF Iy TPy« shoeeShiraaiRom B SRt dep et adbruf ol it e ei n

[ n?/ol ved in fah@é’lﬁ)ﬁéﬂsﬂﬁllseéhanbo@lﬁﬁiw mlgan@thtgerpo%‘f)e@lr(eg; a Orlﬁé{m) N ERby Ion

e acti vi v Gha Sk (TGRS St 1A Ty 4R ST db ORI 4G baot Ghe
regul atory pp&t&ieNBi(BY¥Ok YR of fenith enepﬁmpﬁdvera,se@ﬁd fmmeuﬁil@wﬁmweﬁlopn of at
| east one gene that contributes to a cell being uri potent or multipotent.
In yet anot h&ffiampdicHEHpS atitifee %t%dewﬁﬁweégn%ﬁ%g@ PHipt fme ta%ﬁrsm ty of
T St | Aot e L B B e e
i nhi bi tor toshomiipifGs e Abe pubifiepenpf te loveagverond mRathetbyphifiedhy ee ase,
expr e31 on of Ve Eagt hEMBENKESE S b AP ENEL FUE LSS RORAR, o fiHe! no The
pl uri potent bw-pawer elBtreaytbe tingodizghed witlysibframot loé thedwdhedivve ANB, ﬁuh&amet hod
conpri ses COE‘B?&%H&Q Aw&EINB %Iﬂe%m% éﬁe he{}lﬂhgmé%&*met % dHlRBt I ng the
activity of at ast ‘onée prote |nvo 8 ranscri ption prepressuon

and i nduci ngetthe expreSS| on of at Ieast one gene t hat contrl butes to a cell

b I
Dot 1D PIUr PRl 8l BRLEAN s L el AN SUERLTRR  RRETRL NP

be pl uri pot ebdsednn el ﬁirstpfmirﬁmﬂmn{gOOE&] IOWFpOS/tet ENB anuytl’raee nembdxdvmmhsmﬁ he

invention relates to a netho r ro C si.n exp05| ng
2ol to o b g Brdelt i b ERRak Tatcusd et P i ive
pl uri pot ent exBNwhé IO}QOIB(QVHr c§BNfsy taincins & @b Rakied, thldMlﬂa’devlarlap with

differenti atlt%gr &otent Fas been restored to said cell. In yet another
enbodi nent AV 50‘?1ft high-aevereNB. et hod for reprogramming a cel
conpri sing: eKPRSLMEveR KBl thayt @nd it BRrheadRhBfidls 8n BRHtALRE OTand Baleteahfned s t he
activity, the expression, or the activity and exg)res& on of at_ | east one
regul atory pboedi the saord figme ﬁ’@l”&&plsél%féqn%?ﬁ (ondy> of i lovrravter SNBni#rY i pot ent
gene, and selgehj ngthasu%&rhes I’V%H 8t Bl FifoBHERE &YB OMTHRA @R WAl cR@sSmpeen
restored to said cell. The pluripotent or nultipotent gene nmay be induced
by any fold ¢aye¢ blehenterﬁereseprteﬁeu OcYﬁthWc@@m@rlﬁgO%? laygpowsreNBeend; mayothps- 0. 5,
0.5- 1 1.0- ZIGQHCGZItSﬁI'éSIné 87@61' lill(%uﬂédméq glg 6 ESll'%CGléng oéﬁle;(ﬁghanflrgg 200
200- 500 and greater th arg) . I'n anot her enbodi nent, the nethod conprises
pl ating diff &pmrhd lawewwcveW% maeﬂp@@bmvesleﬂsc!ntmfﬁrt@péwm th@ bighpewbr dNB.a snal |
nol ecul e nod t | t t has
been repr ogrgin(rgre Shfg'ggg? Jl#mngéﬁag lésﬁgllelr)‘r%dvaﬁlggd {ﬂﬁ,{%ﬁg \LM& H%ﬁ% g%%e{th{;i@t
expression, mstrlebe;ilas@slam sochriac th thig desigh, emureqtriwﬂtdmi\gB @rg:),taemarrcaNB]) ead to

an increasein of a ul.ato rotein, an i n,the
oo oost oo ity hi\G HE el e QBB BT L BEAD B\ Pl 4T G i

regul atory prestieict ediB @. g ecfeens eNBnniapaexpressd Gameftindng ezghltbet gy opr ot ei n.

The activity r ex ression o egul ato rote an be.in as or
docr cased by HHITANLERET RG] 8 Ag. BUtoEO! P PHEGHT: 6 - BoeCEros N gb- 2056
20- 30% 30- 4% hédQ-Dh¥l RereGRiing 60th 41098tarl Of SQ¥m8 @- QQMinQ @t HR84T;.amde 95- 99%

99-200% 200-300% 300-.400% 40 0% reater .than 50 % 0070] In yet
anot her enbomcﬂ%%am? Heingenio be ‘P%Sref% @6%&?.@@& t%?%@){ ] §Tiset O8 Tpr os,

which may be equal to one subframe. The third frame timing may be offset from the



using an antibody directed to a protein or a fragnent of a protein coded
for by a pluripotent or nultipotent gene or an anti body directed to a

pl uri pot eNOD 2009/1764581 pot ent nmar ker. Any type of anti bodyPpcarusb@9wsmsds
including but not limted to a nonoclonal, a polyclonal, a fragnment of an
anti body, a peptide mnetic, an antibody to the active region, and an

anti body to the conserved region of a protein In still another enbodi nent,
t he nmet hod conprises selecting a cell afd expandi ng or culturing said cel
to a pluripotent cell culture. [0071] In still another enbodi nent, the

met hod further conprises selecting a cell using a reporter driven by a
pl uri pot ent mconmfritmepcimmgtbyg@n@‘fsor ofaTspIour |Tp®51éxﬁttamesr ok ifrp a¢sentedsaNB ace

mar ker. Any t er ca e t ljmted to a

f 1 uor escent p?‘g?@?%e Shl %V?Teu%l %s%eéﬁ frames&ﬁ reé%rrlcet%dc!éﬁl%‘ gP%t ein
(CFP), a yel éubWaﬁlbyoﬂ‘tﬁs @@nhd poswicet reN(BYﬂﬁE}) alsdoa@tleftedaby becdubftiras &pmjtet | yfi sh
aequorin nh en fluare t protein, chloranphenicol

acetylt ransf%&)g‘g@ei%k%tnrsﬁgﬁﬁﬁ Eg%ggal act osi dase, and al kal i ne phosphat ase.
[007|2} I n stihd urﬁéb@ﬁd’d@femﬁﬁlséﬁlﬂﬂfs,ovbﬂh%mtamk 1f1lsﬁllifhﬁr_[es©(hlgﬂl’5ic&%ﬁni;ﬁedl ectijng
a ce using resista s a.sel ectab) e marker inc|udin ut not limted to
resi stance. tBREH OB B neemamsuﬁ&ﬁéjmém 5%%%%?1?&3@%%%%%6 high

di hydr of ol at midrRelies RSEEs thhiydrt dédnendkd \H@lﬁi@y blﬂ%@ﬁﬁb@h&eé’setﬁés%tr@sﬂf&ed(é}\%%) (418
resi st ance, cophenolic acid resistance gﬁ zeocin resistance protein
i

and streptoniv sp UFsopmaFonnaetstoithe uaigtisted HPhseRighe i HBE G t her
conpri ses CONRANhdGsthbi8d 9@1@@ nﬁ{e'fﬁsﬁ&s&ﬁ&ém Rby alupwe\ﬁée%t@aﬁ;ml@f)omﬂlﬁ i pot ent
gene of a cell that exists before exposure to a small nol ecul e nodul ator to
the chronati b sibfigeeup andft. whish upaypoedsn wih Sﬁhframep)@taé\dﬁ Yehe vpisttEftaéd after
treatment w Elh‘Ba Tﬁ@%ebn@%&ﬁ@%{i %wa ARk 1ts%¥srﬁ‘i§ g@\%r 119§ts fﬁﬁﬁg B'and
structure can be conpared i1 ncluding but not Iimt to euchromatin,

het er ochr omad.i whicthingy onalapvathydubfraroes, 0 widst ohéie mptekiyittad e B, IﬁEﬁereqmms@ nce and
absence of h{§ QB cﬂhf?elsoﬂ‘é CRIMPRERERY efq@em%?ﬁ?eh'o%é‘ 1 1 ﬁnttét?fé?&c the

arr angement firstones t'he presence or absence o regul atory proteins
associ at ed wirbin tichegnettd eNBsThe Chl’Oﬂ’B.tl n structure of any regl on of a gene
may be conpa c not |limted enhancer

activator el Jg%’en’trsq reé{nc %Degﬁ P he emf’A]iSA r¥lealdr éellafl%erllss & Sglfreaersn ofa’nfl he start
site of tranémrnmiddcmsedr @gt}mmccﬁhdvﬁmﬁermﬁmgofﬂtehmmtratetd NB ma@fnot cause

transcriptio S an ntro 07 | equ i or . or

LSt ol ol ERRBR i b PlRd s g BD Bt TR Ra N AR B,

conposi ti onsablattrdaking ifts {ubGaintyEBid € RvhidvihRgovrEas Witk bhigragics 0 akd Piof i ng
enbodi nents, the small nol ecul e i nhibitors have

activity. In_so

rel ative nol @eﬁﬁe%t@@%f T%%@Cmréstflﬁa%elﬁ%cmamau%?ﬂagh ftegieranee ot ther
enbodi ment s, oREhdAPEhdIBEIS of M Mirs? Ctrldted RSB SidBhdy N REWeEts it pRerGan be of
organic or i nor%anl c nature. In addition to small ani ¢ and 1 narganic

conpounds, pBpiYPHaHSS Hard ‘bd&l@smascwqﬂmwptéﬁtﬂ?f&&esé?r?agééétﬂiled%rﬁﬁ REfiftes are

cont enpl at ed.\qs, Q@Esng:céi%ﬁfg Uhe lo{?erﬁél@ Ahsfelosed HEHRPdStridQO0AvE nTJ}ethéﬁrm |
nol ecul e nodul at or be an conpounds contained in a small

mol ecul e i b?h’eﬁﬁveéﬁss lilterlrf@tﬁnﬁfr é@néhﬂﬁﬁwﬁdesﬁéﬁtqd\ﬁ‘é@ from a conmpound cont ai ned
in small nol ‘?a%’k&ohd hEih&s N@%@f Eéndsl%auferﬁ@h%gﬁn%lsl inb§u%h‘al%§s grsmgayai | abl e

from commer ci sources | nc udi n t not limted [ NTERNATI ONAL
(now Enzo Li fiderSeiedrbesas)on thathinddtamedanibgit The enresdiictéd erB é@ytnot @luﬁmlcgh ve

LI L L1 D ar o BARE MNPk B8 EB01cAAL L LUBLAL Yoy R KW

Bi oactives Librar I hase
Ki nase/ Phos ptmataasmu imh$ hibframed 2 landﬂ,ywhm\]emay)bvahp m1thtwarm¢3r(h¢1yd 5 Maber al

Pr oduct s Li brar Li bra han Li n brar Pr ot ease
| nhi bi tor Li ?bef%rdyfel\{ﬁﬁosp Ejtqagfgg}f §if Sitrtl%?c{ EN%r APy 5h h%ga tgr Cﬁrtélth%’r oduct s
Li brary. [ 00@&fhcdrahdnnein bﬁmahﬁondli‘wbllcted eSBcad nizg thisaddico its mrhshiit poary

M ot one. doack o1 stetCibacy o niyred SRAR S Bork ey brdt At ety fot myl

adenosyl t r angteicrs %NB( I\m\'ﬂ“é rec@MgﬂEd byerich@obdnaclasem GENMbhd rédtrkkdneNB
met hyl t ransf er ase, and t h cle en Preferably, such
i nhibition i gla%B’éEPlPsieEVG erfelr%}c § Wﬁ‘ﬁ?tkdﬁ%i’ ul e



inhibitor, the DNMI inhibitor reduces the ability of a DNA

nmet hyl transferase to nethylate a particular substrate or reduces the

abil ity olVoao®Naceset hyl t ransferase to interact w th anorh@EmUSecanapsssent
required for methylation, at a concentration that is |ower than the
concentration of the inhibitor that is required to produce another,

unrel ated biol ogical effect. Preferably, the concentration of the inhibitor
required for DNA nethyltransferase inhibtory activity is at |least 2-fold

| ower, nore preferably at |east 5-fold | ower, even nore preferably at | east
10-fold I ower, and nost preferably at |east 20-fold | ower than the

concent r at i oRlIGSdAiané dBtsbowp deriigns én whichifredtaategdnibg of diffeircal cNdsfigoffscf BO78] Any
nunber, any conbipation and an oncentrati.on of .small. | e e nodul ators
Can be’ ueed 15 SpFEht PRa"E ¥, 57 RERRBL K Uy RLR Ry uibPoss! on
of a protei nofivet bpary sihdie anampr Birekamplavid fradke 1imingmaayde roiffedtibe malltiple

regul ati on in%l udi ng but .notfli%ted to 1, 2, 3, 4, 5 6, 7, 8, 9, 10,
11-15, 16- 205UbF3MEw0r ajfaction ofySubtige (e 23KW)- " and greater than 250. The

smal | ol ecutreanvittbuldation, wabobeffdt hegt Rdude@warttigats PReifdrémte WNOSRIHRa@r NOr e
than one protein, a specific class of protejns or re than ope cl ass of
proteins, a S8R PRt aoRlY oot 0%36?1@71 PEFOGTR @ SRR 1 i 9 dFClor ot ei ns
or general thamaskitplihOstah SBRANRNhTed b A Hieghr M o BhdEUhLioaPEA at or

may have an irreversible nmechani smof action or a reversible nmechani sm of

action. A snipPechil Beuirangduingaeiotnothsen cNBv e SURYCI el may &efusel /2791 udi ng

but not |im t&ekidofMe! dvmeA! cKarMls (&%9 iRMedACH PMicHNARmEEr) (GMin
pi conol ar (pM, and fentanolar (fM. smal | ol ecul e nodul ator can bind to

a regul at or ysymegi periads OhioaglaMt iof cradgiubiiarad. Byrabgrodbetimay 418080 seA to
representati ygd b?glétgai[epiql%}@%eﬂée b @leelTRY e fefbli]én:eé ts%ﬂalbt){attrggy H@E&Qqﬁ of the

i nvention is provi n Table | . [008 ejc Tabl e epresentative |ist of

Pr ot ei ns i nveinwedesignated apmbeli prriodnall cpdp pubdivinon p00B2 or Pdnltiessa Bpdaglcasa et hyl

bi ndi ng donmgj N, e. O m ' i nes and
recruits hi sm}ltgﬁeggeag%eg‘{lgﬁ%a@gy ha g% ? E%h&gg}é@gtt@ﬁ} a{ﬂéﬁ% g Bﬁ%énger%bt ei ns,

resul ti ng i nFEG.cOndenseddesign offehnsmistonud towerbgadvdhiotelsi wilth finttel dbffsnsca i pti on.
The methods of tne dOVentLan ANk MILBAL: ReRrOLE! Do ! MEd o Bt fram
transcripti oRaES FEBILLS RSNt W8 USEE™ hagEROY Farsd Mt FSR 2o HiHPS pot ency
genes. [ 0083{imibgevief tbe etart bAadfame 0 tobainalpat éinteer eskent@ivey eENHaesagrhapd 4 on of a
repressi on corrgflrsgig, a _small .Frol ecul e i Tﬁ}i bi Lfgr can be uselflj t& i nhibit the
activity of NEEH2TIRG UM, VIR A0 TR QASYRITAMSA SN e FRT Fui d HenteoBY HDACs
to chr olma]Ei Nfreé lﬂi{ﬁilingl’) ehay TR i&fﬁ@ﬂr taagdt feorh hli&: Bt ffﬁgwt&hiiggfbﬁ/()in g@s@_esf
critical for_a ce eing pluripotent or multipotent and thereby increase
di fferenti at 1o GaPaEP (RAYits gttt Pee vat ok pergglif |ﬂ§rq’<91}1p1§ Saont 0 S écul e

i nhi bitor cap|@ats8d theOsdcBiti Bafne ainkNMhay W &dvaiRU| dlagidnd 8kl fisd fade to the
up-regul ation of genes that contribute to a cell being pluripotent or

nul ti pot ent . RBESYVIsKy oa Birher G dheuvbiamai 3bithed pwaoret e Nay e sk ftad DNA

et hyl transf gy aaQymBHtheRod FBinl thd b ML it B-pRberdhpect ed toward a net hyl
bi ndi ng protein can be used sinultaneously or sequentially to reduce the

activity of hrtht expmplosewprinfdd.ma.hohigedover Npmas sindrinxpprashabgnnehhi ch
could | ead tgééd][lﬁe P@ﬁilrtﬁi)' i%ﬁg%%l \c/eeMéb'oPQ&cﬁ%b@aﬁﬁhedet@rﬁl?le %'aé?e_%iontti%@ﬁrst_

reprogrammn a cell. a Iscussion is neant for illustrative
pur poses onl {ramadimstgoulte ot-pdyeer cdiBsmayiadt ¢aysd high tintetfeense dpehcofvetlived

i nvention. [ 4 I i.nhj bj.tar. LN t, W and

i nhibit any %%ﬁ“ %eoﬁ\ﬁ%\lﬁ%%g? %Jr 9B a?%é*lraﬁa’%ﬁﬂﬁﬁ*&@%nlﬁﬁb% 1{’%{9@3 %@?
DNMI2, DNMT3Abframd, VONMIBB; oemldp BNVEBhbol PhiMId 0 diseabh kublfigmt loé thathsgh-mibendant
DNA net hyl t ra ferase in manmmal i an cells, and considered to be involved in
mai nt enance frethyl transferase in manmal s. DNMIl predom nantly nethyl ates

hem net hyl at €k GpGpolvernedB aody gas am otdrkeadeschamildl dn sgmboinperioin@ «Enaylire | S

7-20 fold nore_.acti on hem net hyl at ed as.conpared with upnet hyl at ed
substrate i nDiEns defpmme tacdoen Hhe NPT AT MRE QRIH TS RETHY S on ¢ han
ot _her DNMJS. syhite] _pétldﬂmeoﬂh@clahﬂiﬂﬁal mk&%egm'gmpo\wied&hl mbg;igﬁ[b@vefriegﬁ r;]lé,)ﬂ.OO

am no aclds constljtute the requ atory onal.n O e enzyneg, n t he

r emai ni ng re‘éﬁ%é‘gﬁ dREEPReG e Tenyephspd Pianpd qid{a%foev—por%ﬁ% gy HEY by

A y-Lys repealigee BOtnsdRMBIWE @M §mbepoad] hokadnh@beahaliy torder frsineducon of



DNMTI . [ 0085] DNMT2 has strong sequence simlarities with 5-methyl cytosine
nmet hyl t ransf erases of both prokaryotes and eukaryotes. DNMI2 al so has been
shown t o wethgdaé@sposi tion 38 in aspartic acid transfePCRUA20000886§ DNMI3
is afamly of DNA nethyltransferases that can nethyl ate hem net hyl ated and
unmet hyl at ed CpG di nucl eoti des at the sane rate. The architecture of DNMI3
enzynes is simlar to DNMIl with regulatory region attached to a catalytic
dormai n. DNMI3A and DNMI3B are responsi ble for the establishnment of DNA

met hyl ati on patterns during devel opnent. The DNMI3A and DNMI3B proteins are
expressed at different stages of enbryogenesis. DNMI3B appears to be

expr essed i ninteofeiqpnot @rthe b)mapqmmieNBcéJEssrﬁceimng'ntha&avérhwdrchmmle] fromdls:, lowpi bl ast

and enbryoni ¢_ect erm | I r 0 be qui t
expressed af P&F" %gs fﬁsmdf%im egfenggrgel\iﬁ Eréﬁ Byt al@sf ;Prh m)tl fs
and is invol p@@hrleNBemﬁﬁbhnsmhnang nivaii et pabergambm the rampiining symHBII\IMfBjds o al so

t hought to pla n transcri t| onal r essi mall
o 6oul e | nhFBI BT TR E i RIS BT e idioRhi QoBp

i nvention mayhei lftesfag subrdnte & BRIMTko rdRBIT ZhterEINVIES Ao 2DV 3Bar@E] E,)N)QI;EBé, A
DNMT i nhi b|tor may | nterac \{\nth one type of DNMT, all types of DNMIs or

with multipl Bfagisesicpy! & l9RIRIENG but not limited to including DNMTI
and DNMT2Z; DN s wiDINESSn o PMIEmiarvd JPNVEB&d JAWELs vaindls iV 3teset BNMT2 and
DNMI3A, DNMI2 and DNMI3B, MI2 and DNMT3L; DNMI3A and DNMI3B, DNMI3A and
DNMT3L, DNMTBETISIE 2pQRrEen SOORMIR | INDRITSes i Sonmr SaestristsreNBORRIT bave gh HrsDNMT 3 B;
DNMT DNMerralﬁ@q I%Lthe@uw&“ suMeSé\occ%ﬂ% MERBr, DN res M3 ATsind
DNMTSL DNMT2, DNMI3L and DNMII , MT'2, DNMTSA and DNMI3B. A
DNMT i nhi bi t &gy bﬁw%w%m%m@ bmlmgaylﬂmhg@tartmféu@t@@nwﬁ @Wuﬁlnmwﬁle%t Pdoes not
fall into on i : AS §lof Qﬁﬁ

anot her enbo C?rﬁedn%égﬁlcﬁaoég’\%ﬁpqﬁl |t%§d%§%gﬁ?ﬁgﬁl’%$ .gﬁﬁ’g%%t e regul atory
domai n or theccw'tnalaytlchdoﬂm sacaofl framPiiifing may bnofseefrors theddstrieante, timihe  DNMT

i nhi bit d RNA
or & non- nuck s Bt ah I a5te T arper LR A bl SRR o vmy
be an anti - semsg mhy gomﬁmteme diec ta@omd DM tinmiog st amgofifuat oﬁiftm\i bgmi fTed to

DNMTI , DNMT2 | t anot ment, a
DNMT i nhi bi téour%a %So"’frﬁa 56381%80’ rBSt“%tF '\gué r?baypdr;%sfbé’“u Shlf“*x% S Sym %g?ﬂgor?’s

[ 0090] I n yetheaniofidnes oémlteoﬁi'smsthcted eNBntwhiahhnalgbrbfetsha?tetilbw dny s@mblolqysha&l ne

nmet hyl ation, .cells n the follow ng nedia: [0091] (a) nedia
treated withBRH9 Suggxm%sai)f%}:m’&f%{m?ﬂ PRNA (Dhar macon, Inc.): [0092] (b)
medi a treat edhavuhistRERRPENBARRL Wehd ah &y&baerrshdna@omaiyﬁrbw pbild Gadromath of
Veterinarylvelcme ia_treated with_5-Azad d(eSi_ ).
[0094] Tabl e ifra‘BF ﬁea%g fﬁbgrssé)f)éél&ng t frézae fimdge. o?hesﬂrai Pndﬁ%@d it bi t or s
that can inhilid may INIVE high iRNMErehddhib TR sObcddssbat thelrREcifBt RRA@Snnected to

conposi tions, and kits of the invention include derivatives and anal ogues

of a DNMT i nfiepniesiicisd eNprilusdninebilistio eern die rgted sNBRepiecfiehestisted

Exanpl es of Nugl Sthﬁ%ere&'ft@1%&%%@%@w§01ﬁl'syﬁl%ﬂ soRlde o%@@éh%ﬁ?r&né hate are
DNMT | nhi bitors C{: 096] Table H is a représentative |ist of small nolecul e

modul at or s t feaendc Etrisied (Y may redugadl, trappmpteRpiich i sypba | eeipd 1R eofesapl essi on
of a gene inyglygd 'IEESH%P&@E% A VAhead REaniPBYrdm TR &ﬁ%tﬁcté@%% thBRY

target a conponent of transcriptional machinery, a conponent of
transcri pti opservadass ingarfeemee ﬁom(ﬂmgeﬁlemd J¥Bsa chromatin renodel i ng corrpl ex,

2 Component fhe B DG (08 My SRY S5 3 Weas LSRN SO0 p PR PR . 2

conponent  of onen I NVOo mai nt ai n| ng t he
met hyl ati on sfoﬁ'ame dételamn@i basedSmathé sewohdeﬁuhenmugu ITat ansitricted EBury et e not

e Lo ook ERGR S AL B PR PSR s v o
a |lysine be able to transmit in symbol period 1 of each subframe The second restricted eNB
may cause high interference to the overhead channel of the first restricted eNB and may
thus reduce its transmit power in symbol period 13 of each subframe. UEs receiving the
overhead channel from the first restricted eNB may then observe less interference from

the second restricted eNB.



met hyl transferase inhibitor (LMIi,), a histone nethyltransferase inhibitor
(HMTi,), a Trichostatin A inhibitor (TSA,), a histone denethyl ase

i nhi bi t orwQHd@X26958 a | ysi ne denet hyl ase i nhi bitor (Lde®Cr/UuSaomiosdsus n
inhibitor (SIRTi,), and a sirtuin activator (SIRTa,). [0097] Table III.
Representative list of small nolecul e nodul ators that can be used to
reprograma cell [0098] Any small nol ecul e nodul ator that functions as a
hi st one acetyltransferase inhibitor canlbe used including but not limted
to anacardi c acid, garcinol, curcumn, isothiazolones, butyrol actone, and
MC1626 (2-met hyl - 3- car bet hoxyqui nol i ne), polyisoprenyl ated Benzophenone,
epi gal | ocat etThd see@edgmbtiiated cINBGRG) sendianl oGRNT¢4d channel in symbol period 0 of each

(cycl opentyl | o] hi azol.- 2- h dra 0099] Any
smal | nol ecufu%%am Ftﬁgmm“fﬁ%??‘{ ‘E}r}lctu 6‘%\?8‘%’%%“ % i ?ﬁ%ﬁ%gleay i bitor
can be used taued high gerfiuéncadd theiovethedd d¢handey st the ssq:aﬁdlréstrmtdﬂleﬂ‘ﬂi iyl mse, LSDI

Kl AA0O601 f de d d 00100
ey oo | e SIS Gt SR PR 7 SR sy e A b RN o e

used i ncl udi mgy bwscé Aph ihterfetRd tb (ﬂ}er(ﬁ&ﬂﬁﬁcaéﬂaﬁhel ofl tHeMdey(HlaaB@licte AISB Ihhdli n
activating conpqun activators of SIRT1-SIRT7, an 720. [00101] In
one enbodi meR#Y ! thp g ApRgATSHETHYH BRY S0 PAMobPEE Lo ¢ %&ETH? %Fn‘lﬁf%ﬁn%r
derivative. E&S@%}h&% cBinnktlRorf el s6onG réBith@END meleihky Sbseie lésélﬁitéif&‘enbé«'t art
not limted to 5-azacytidine and 5-aza-2'-deoxycytidine (5-aza-CdR or

deci t abi ne) . frP‘GGll%fZP“SSt%“ztﬁd% is an antagonist of its related natural

nucl eosi de, ﬁmx%a@mﬁowm@gnem Yhigh Eﬁé%lﬂ{eﬂlmlqg Bmf‘f@ﬂéﬁ@e}hﬁtl%ﬁ%tmese two
conmpounds is the@gresence of a nitrogen at position 5 of the cytosi ne ring
i n 5- aza- CdRoressyEbabRaried fiom epectlichoht ganerehithy s timisg of drfcgrabgyBymaxi ne.
5-aza- GdR fuﬂ&tok@é%sbﬁénﬁ sﬁﬁﬁ%ﬁa%ﬂ% QED&HQ%t ad %t@l%réﬂ%@ A RN o RfhePNA

nmet hyl t ransf er ases. be nost e ctive, 5-aza-CdR 1s incorporated into
DNA, whi ch nehpnnagui F@r qreuplei thatfiapwe tohing m@ydmrqfﬁdrhi' Vhyyowghperedabiohe c

pat hways. s QO-azacyt osi ne as natural
substrate and eiﬁﬁe%@(%%m{gﬁgr% af‘%%%%%‘%g%u on. However, the anal ogue
prevent s t helrysahatlicr desigf, aaombmaﬂlcemf snliefeemia difvet antleymboli et raaycbet Uved enzyrre
E Bufl Eg?grngﬁtgtsré%gged t%?eﬁenar %n oveel?ﬁag [31(1) 913] %&%gglleaorﬁlsa rflay%e usec*( g;ﬁe

- b-ri bof ur anmsyferca¢d b 0pgfheamh cinammﬂsesenhascdmelnsmfrﬁmestSﬁdboM dffsetciyisyt dé ne

26, 1374 13600488 B HECHIHREoCE Sero B e Ph s vk} yB6l BstURgbt 1080).

[ 00104] Any gumfbee, any conbi nation and any concentrati on of DNMT
inhibitors can_ be used to inhibit a praotei ne protein
i ncl udi ng bufTGrdt shopiiardssien §f anspissign 03 OV@fﬂeaé Ch?nneg wi S“i’g’amifffi% andg. 20,

and 21-25. [ 80dddDbrrfe om&hid Fedigh, @hRALpo*RNBY BB ed éN@'YV(%% ia&Ry Q@B bLE
renmodel ing also can be inhib bi t ed by net hods of the i nventi on i ncl udi ng but

not linited fe&te AIBORY ke adiihiraae, tinging Wi RIS RS Isexrane{boosping @bt ex, and
I NGBO. The hBW ASNE-foRRPbENnrestri@ed NS b@eetgurulslccpm’g)?mla olalasel] ?ééoﬁd‘ﬁ&més known
to play a key role in regulation of chromatin acce55|¥) lity. Any conponent
of the hSW/&Nmgedtiphestai ahsubdrama Ridspureeg Hyinhb- nidetienpyd frme figingmant i on

i ncl udi ng buBe Bﬂ§et kﬂo 1Ih§ rstt(?ra?kllzgmlﬁ%%yan%'ﬁ%t of ”[BRMV 1@1"?‘%%2 {faﬁ tg'%ﬁéjo

SW/ SNF was ori gi nal ent east as required activation of a
vari ety of gslbélgmeﬁhleomml:pqmdm@R@@M@/@Ob@eml:gh@vm to be essential for
regul ation o Y t al fi n [Wely
progr ans. [OO%'O@F e%%ﬁble%%%ce{ﬁtrﬁ gf %’t %MBZP%%Y sh %x&’ggl)rél ({)gﬁa?lhﬁi eigt’et © by the
nmet hods of tR@F]iCiHbém'symlml ipagdcd@l iohepch wbfrante alnrinnayemtnd othbiDA(éthead—lE)Mﬁels RbAp46,
RbAp48, Si n3A, P SAP, nen u D conpl ex
can be inhi b@’t‘%’ %@thgﬁe IJ tsﬁéplrlrlle\?@ |ogn;8% ase OP dl\l finited
to M 2, p?O,frarneiuma% e[\]@l))i(ﬂ&}r nAﬂgauSJaZinple&mferemée tohbe&hel%@dclmmﬁlexfm be
inhibited by_th ods of.the i nti.on i cIu imted to

T bASA, - TpadB g SRR S Yt GRemERBRGn SR NTE & B NS s *ARPa,
ARPS5, and Arg@BnnYEATS domain fam |y nenber Taf | 4, HMG dorral n pr ot ei n,

Nhpl O, and six_additional proteins designated |le 9 number of
smal | ol ecuf®P moBY afh & @Véﬂleb%clafgaﬂ Ip 3y b EED Hé)? cadh Sobifathe S may

send other overhead channels in subframes 0 and 5 determined based on the second



expression of a gene that contribute to a cell being pluripotent or

mul tipotent including but not limted to 1-5, 6-10, 11-15, 16-20, 21-25,
26- 30, 31WB20093@6658, 41-45, 46-50, and greater than 50 eomius2emlossus e
nodul at ors. [00110] The invention provides a reprogranmed cell that is
obtained in the absence of eggs, enbryos, enbryonic stemcells, or somatic
cell nuclear transfer (SCNT). A reprogrammed cell produced by the nethods
of the invention may be pluripotent or huiltipotent. A reprogramed cell
produced by the nethods of the invention can have a variety of different
properties including enbryonic stemcell |ike properties. For exanple, a

r epr ogr ammedfremé limmypy DS ¥apabdaesedfigipmodricfeacatol thg ofaliead chdnpals of 498 X15, 20,
ebr ogr amec e By DS AP L 50 G IS Re RAR Geryb PR B T Rena

di f f er ent i at thagrvelReqar cignﬁmgreIiIE@ebdesm@meadvsmexmcmhml froan BNBE|mdgathyiot ype
while proliferati ndfor di.ffe iating. Sone reprogrammed cells al so
can be cell soet@SIB’SEE\%%I%eF efeﬁﬁee#r?lﬁieﬁgr%rol iferation in vitro in an

Endi fferent ihalt @(ﬂﬂat AtfRrenbONBs h@pmagfeacsmyes ﬁiltﬁ@hlk%ff@étf(@gga@shl@lﬁiinﬁﬁ &M@, 4 nor nal
aryotype t ro pr n ure. Sone re rograrme ce can i ntain
t he potenti aPr ?flq'n E%’Pﬁ%f? éecg AR IR TS WY o) ?frﬂo@bsug BTEB& germ
| ayers (endoger PmbOes@Re(dn., andoRsLOERT. M), &vs@ﬁlea;tﬁeeﬁra%qingﬂg@ﬂse@ufrhwe
Some reprogramed cells can formany cell type in the organism_ Sone

r epr ogr anmedTeBe [igivg AT et i iodtesay rbaed@teé@wémseéo% thei §RS, such

as grow h Onmf@&idl@(etgh ahe %‘H@Pﬁ eritBl Eﬁcpéuﬁfrbzlﬁg?lm @fﬁl@l@%{f&ﬁeﬁg CEJIB% Bre s§ﬁ’t”e
repr Ogrammd cel l can form chineras throu fusion with a bl ast OcySt for

exanpl e. [ 00 1wm$th@émlb@reafﬁf¢é@ i6 opgosvedagic. b@h@éﬁmﬁ@wlwof&emﬁy b@ gprdicatiar ker s.
For exanpl &, i QRPERNOYE AAYRICGRLI Y FIRLARS AN LRe ANRSRRALARe. Some
reprogrammed cells express SSEA-1,” SSEA-3, SSEA-4 RA-1-60, and/ or

TRA- 1- 81. Sofke designogridofieth. @8 dnd 6elqureels@e Qotptipn osmzbverhm Ch@m@lg (et i s
under st ood t t r I

| evel , and s géﬁvﬁ%ﬁmg %a?ﬁrez\]g\é\qnt %ugrﬁh)élgl Se?sdgh g?%ﬁléﬂ%trﬁ h%aﬁ% on for
exarrpl e, t hemoéllfyl' ths WTEatadads. W ichiengtshie FE@$.1 5A, PBGhA 8mak elndqde mgemmﬂ cel |l
can have any combi tdy RLORSr C ry or
categor i o Al pr e €t LER B AR E R R BRE Petof Byt BF dhrrec

cel |l can expesssulgltdal wﬂ@up]hwmhatrraﬂefy tHeCiLT]EMﬁHCEBB $BEAesligns i EIGS‘ dpate for

t | t 20 bl f diff t .cell t :
Aot her 1 opr o ARRGHIYCETIIOF o CEanare™ G ERpru el g A e | P

surface, andple&necapdihigh- péwérm s8N HIRH eiteRfereRe O URE mmgamdl EIUSodBrIB ti ssue
and be cultured for ogver a %@ thout differentiatian. 1%@%}&A
r epr ogr ammdartde@ mag sfloye GF kegpief & OB%EPST)FFéF‘a?é QPP a5eTY w@ea ngls

positive, ang oSSEAPYC BUAPBYE: and PCERCIRPF SRR dne&libtc@LINB 28R BthBE AR
positive, Sox2 positive, and Cct-4 positive. A reprogranmed cell also can
be Tell posi ¢\ ®e, and Tbx3 positive. A reprogramed cell can also be Cripto

positive, Stgl{RLnRAS dekikf ARREABPAS} hawahe SkEREAYERMES Gy seh@N
express cell surface antigens that bind with antibodies havin the bi ndi ng

speci ficity Brirmyadesdophannedn Biblgreas syl pegods( wilogmapliszes)myheleqima- 1- 81
(ATCC HB- 478N bR o A8 HhRALRAE o B &hEimedt SRREAI ATTREGHlE! 8N b
mai nt ai ned wthout a feeder layer for at least 10, 11, 12, 13, f4 15, 16,
17, 18, 19, may phsgetyes itotrafisprit pysesr in opdeairto n{l@@lelm}erﬁrerne@pm@reawmaéel | may
have the potgntigl to differentiate into a wide variety of cell types of
different |ineages including fibroblasts, osteoblasts, chondrocytes,

adi pocyt es, EKal Eslalwsnursshissioe ntlotdiedail whpnmsksroitte DYoot thiswdss@hey hghr di ac
nmuscl e, neural cel etlc cells ancr eat, i sl or virtually any
cell of the %O“C'Fr Orff“r“é‘g ogr am*re ¢ ]Its Overh% Cif:l\clhe @fpo eﬁ? aelrloflsob and'f
differenti atefd smbfralad: I Ad@sﬂpo‘bven’tealgﬁstrlctéd EEBrX)glaﬁ(mEdumtsltranﬁyit pave it he

b 5 610, pesBeh sg I G 3kt ERERe Sl REREED GO 2ty gone

and associ at eflisé aighllyteffamhﬁrts thd otdiikiad gandel)adf BT | VB X hdyaceelt bei ng
pl uripotent or multipotent. may be induc by e nmet hods of the |nvent|on

i ncl udi ng butveyed d el i YRPY P r\%ﬁgﬁlﬁymb?rawgf e e, Mekt aner - 4
(Cct4), Nanogmté%%%@@to ulléFoEBsheNR@Mnd@Qa}(leNBPiEdﬂd oY tHu§ 8XIude L ih Ghing
region Y)-box 2 (al so known as Sox2), Myc, REX-1 (also known as Zfp-42),
Integrin a-6,



Rox-1, LEF-R, TDGFlI (CRIPTO), SALL4 (sal-like 4), Leukocyte cell derived
chemptaxin 1 (LECTI), BUBI, FOXD3, NR5A2, TERT, LIFR, SFRP2, TFCP2L1,
LI N28, XI80,20emid6dssi i ppel -1 i1 ke factors (KIf) such as Kl pdTarsdooloddsis Any
nunber of genes that contribute to a cell being pluripotent or multipotent
can be induced by the nethods of the invention including but not limted to
1, 2, 3, 4, 5, 6, 7, 8 9, 10, 11-20, 21-30, 31 -0, 41-50, and greater than
50 genes. [00116] Further, Ramal ho-Santd%s et al. (Science 298, 597 (2002),
| vanova et al. (Science 298, 601 (2002) and Fortunel et al. (Science 302,
393b (2003)) (all incorporated by reference in their entirety) each
conpar ed t hr pevdrypesnted pgic. cEEd mapbeabld entecdivesttic avdrhatl cbdnnelo wireNBy
expressed "ster SS. . genes roppsed t.o. be ipport.ant. for nferri t he
functional ofiaracs Sin Sf B Ree eARGEH BintRxy PBPetiRE i iRebRiadhi Py '
t he above- nemdell dhedats ttradsreissiompy k&E Xduckd dNB tYeaelepaidingden dfe drhaint p¥ent i on.
Table in provides a |ist of s thought to be involved in conferring the
functi onal c‘r’i‘éeféﬁeflé‘?‘faélﬁdégt%?gggfsem cells. In addition to the genes |isted
ihn T?bl e |V, {(@@erﬁ?@mr@Sﬁ%dlﬁﬁﬂyleb’éC@_sfgﬁ@Bg@_Eﬁg}l%&|dfsdyﬁibrsll m‘srtdds It tsteﬂdenlpr nocI
onol ogy to known genes were al so identified by mal| ho- Sant os et . an
| vanova et aPVori¥Ad Hiach ndihg duEDs; ?%YWbPL@erwéf 5 e#tegrﬁgle@ hoehendhe
[00117] Tabl gmbdt oEEEBEMALERtd Galdell thd oCQRERI FHaMe1sS IRMy&RK bandwidth, the
characteri sti csTRANSM SSI ON OF OVERHEAD CHANNELS W TH TI M NG  OFFSETAND
BLANKI NG Thedssiredetyeragpsta dAffpisnt SYBSi My Bsrasypiadyiffegen sppbd ipsrieds seithat
Appl i cation GegbaimdR chfhbR43 nd0Rcri@thihleeds " RANGE: REFIENS! ON W TH TI M NG
OFFSET," filed April 7, 2008, and provisional U'S. Application Serial No.
61/ 055, 130, Enerctdeian, thaoNG by EPRviolNFERFERENICEROMEBARICEONRETRY VWORVARD! L1 NK
OONTROL BLANGNG inalohoPUCRY BibierchDR%r (BRLN 185 SIcOnGHcd %or BiFeRTSLANGE her eof
and incorporated herein by reference. BACK ND I'. Fi e?d The present
di scl osur e r sinoégerpdntrut for overhedrphremiclsafpogxamalede @B elgpewi Hecbithy to
t echni ques f . 1t L I ke o) | cation
netvior ke 11 gk SREH PP af $E1 ST RAIDE SRR P HIHRAEEL ] Cyed
to provi de vernoadsbyaneNBi dat iasgned nyreil psual (aisChlovahes) for déterenpalSRet dat a,
nmessagi ng, broa cast, etc.. J&%ﬁﬁa i rel ess networks may be multipl e-access
networ ks capapy & Sf' " S&pporti Ag mul'ti pl e users by sharing the avail able
net wor k r esobiaete [exaapivefafic sutheadnthinnpls ethe alesign e FVGr k svithnhé wakee Code
D vision Mul tiple Access,. etwor.ks, . Tinme Divisipn |tiple.Access
Criwi) et wol REE TG FRnAbIETHY Palh TRtine: B Seapeital cRiRy nal dBrRSt
Ort hogonal FEWBs & BMGuivaginvortks desamel inSFIGYl A Gad 5B evithFdditer(t Sankc D) g
networks. A w reless comunication nﬁ%\ﬁork rrgy i ncl ude a nunber of base
chyjpels:

stations thattdgme SyPPIPErietHLbF Ox5¢" Alhbdie fmedang feNBrent s

(UEs). A basﬁlaz?_%@-%br%iﬂef&%o%é%§ @'yﬁlba{?)eﬁ&maat@malh%chmmﬁgs)f%NBUEsnvvi thin
its coverage. The overhead channels fromthe base station may observe

i nt er f er encefl§lid- e ein SRS PSSO TIEBYATR e Hios rmay i ldercdepgndiigeon witiggher

i nterferenceqmiBynieoSiifRRG: #MandOfiBintER R84 HRYhdegBader - N&aRBll QEsANCE Of
these UEs. There is therefore a need in the art for techniques to mtigate

i nt er f er encetrgmitienyyRay hemdent Harsnedisc itimeoingeraly givempelatne to the start of
per f or mance. QIMVRRY, TRRODIAHESSIAE nfll tHedald a!?%iﬁ‘éﬁéng"ﬁhﬁﬁ AR a0 br Ap§rigad

channels in a wireless communi cation” network are descri erein. A base
station may ¢vealasdipending piowletherghdrend oc tidfiareal Samotilg iswsedh i thetedNBsover age.
An over head ghanfisl: TRY.(GATRY i3 A ChANRehcRh LR Higedilie JHARort
net wor k operation ahg‘%r?avy g%i sent t()cé)'géil ?En s.daliloor eexarrpﬂllﬂdg,C an over head
channel may berlmabcomdclast.g.ctha®S€l SS@ andiot PRCH chfaaNRRIY, in aulsfyamek 0cmid 2at i on
channel , a pagjng chanpel . etc. A channel nmay.al referred to.as a
igna .t BCReSr ol Rre® fo & FA2RCER TR (Bl ARk E B R eac
channel s maysdadingithie qyatheal] dhygni{dls) in Slene subgratnbein order to avoid causing interference

to the overhead channels of eNB Y.

Wireless network 100 may utilize orthogonal frequency division multiplexing (OFDM)

on the downlink. OFDM partitions the system bandwidth into multiple (K) orthogonal

subcarriers, which are also commonly referred to as tones, bins, etc. Each subcarrier



over head channels fromdifferent base stations in non-overlapping tine
intervals and (ii) having each interfering base station reduce its transmt
power durwogotdeedssme i ntervals in which the overhead clramnsb®@assisent by
nei ghbor base stations. This may allow UEs to reliably receive the overhead
channels fromthe base stations even in dom nant interference scenarios. In
one design, a UE nmay receive an overhead channel froma first base station
inafirst time interval. The overhead thannel may be sent froma second
base station in a second tinme interval that is non-overlapping with the
first tinme interval. The UE may process the overhead channel fromthe first
base st ati onmayp be ewdvieted imtholarmt Thersphang bdrecdni adgicerh aslrasteat manbe fikel, f i r st
base station have a first franme timn nd t he second base,station may
nave & secontr s B rfish O hupebRER dka Pl e, RESRCHT ARG R RIFAG Ry °be
of f set from Fireexsmglonk nhayaieeequaliio 2R, [R36,a5121 hi2dge 204k fddeystanh badbfidtaes. | n
t hi s desi gn, i_rst econd tinme intervals may belong in
non- over | app}'hgezs{igffoa?é@%@ﬁf’ﬁespﬁcélvglﬁne subframe i ndex deternined based on
the first agglns@em)ff ﬁﬁy;sérﬁjT@etd)ﬁfﬁlG@-ovgﬂlF@m@lialﬂﬁcfls _dﬁ&ilgﬂ,aidb_ﬁetfdfrﬂsdl(fﬂ’o%bﬂe f
timng may be offset fromthe secon rame timn an integer n er o
synbol per i oSS tihdsSYARs) Biiiodiyier PFM. o b SURGHEY o1 Y i YA "y
cover non- overhaRRbIE 18y eRehindeubRtErWd DsdilTe: RAFRIEKI BRI NQY.| DHfckdhdex
determ ned based on the first and second franme timng. In yet another
desi gn, the £\WBsay (Bend pyeliced phapngle ibpesererlapring time ieyalhand fignsnd i ni ng
by an i nt egefmBUrREhis@bnS sk LATRS iﬁgqleﬁﬁnieﬂhé%fs. lnPHéE’eeENBt;i lrrﬁWﬁilB' scR@r i ods.
S ma

In this design, the first and second tine interva y belong in

non- over | appiraymesions arredifofentmemer haprbass tstipnsre ai THMA 1spvareyviidympy
non-over | app} e, -S9Reh bR&ot Wit Rt he sanme synbol period index. In yet
anot her desi g‘r)n trhé) fi?ibst é)n%)gi%lzﬁén e'base”st'at ions may have the sanme frane
timng, and FK&.Hirtet7 dnd eseopladetigmeofinntigatingligenfagnce ovevemenl-aeerclsappi ng
symbol._per i offge Wi, il 80,Rb, SR BERIAH olnBhfites The first and second
time intervals may a SG be defined in ot her ‘manners. In one scenario, the
first base sTht icdmiqmey dézerilzed heveipome mitigesecatrat-oroconantintenferesexc emithbas e
station may b hi gh- power_.base, st at.on. | not her scenarjo, +t first
bace st at ron S o0 i e PRE Eadh ot Bl e VBN SLoBhRR bhlingt Jforbi ey
have restri chdghbacedi®s. [m phdtiias cen@slionsontréleinsefernct hasgebes batidainbyray
reduce its transmt wer .duri he first tinme,interval in order to reduce
[ nterfer ences PO O EAHEC MASR Er PO e FrPaL SHHEY SALBRSReNBRe 111t
base st ati onamdByntdh a6n-HeAAPEng tifelifitaSIN] NopDMelapPlii 0Tghd HertRed oingnéls e
interval in O{(gfr to reduce interference to the over nnel m t he

e head ch fr
second base StGHFER NEveMpeRhAibETES W §E‘?ff"15réed0f§8tr B FﬁGﬁagA&P 6Bbw}>§§d to

mtigate inteffemeres. A an@5BI BIE SubTagRAEéRnll QY SbANMRAS SIBI 4/ oflabdr
channel s. Various aspects and features of the disclosure are described in

further detal Fisal bw.N@BRVERDESCH Parged ghemals PRAASRAS mhiyed B ERS a

w rel ess compupiegati on network. FIG 2 shows an exanple frame structure.
FIG 3 shows transm ssion of overhead channels by two base stations. FIGS.
4A and 4B shbby tephiigie descabeddferany aekiakid neiliggin drta-onicoHrad ienfeiprsc.ovislet .
FI'GS. 5A andisﬁﬁeﬁ&@ﬂ&etd‘n%s ﬁl%ﬁdjghaﬁflel(?%ﬁ{ Qﬁé@‘BQlﬁ@W@Jt?fr trﬁigﬁx Bsoffset'
FIG 6 shows transm ssion of overhead channels wth subfrane offset and
synbol of f sein pariaglar,7dagshewsontrohimtaticsstomapbe oviegateddyy ivingreetls inggirfehing | ne

di vi si on nul t;Rl €Xi ( . FlG. 8. SIS | Vi

over head cha‘tr:llﬁl%rfgmﬁ?%\s té%%\ﬁg%a%nma%%g?a s ? %?\%f?czlcneef% %%&gﬁé \éé\?g?tﬁ%gd
channel . Fl Gvetlad kbamcla, ppoeeskowom EEIfdiddgtean ciNBshbaddocharmede. high G 11
shows an appfart'e?eye%cf%r §quﬁdéd1grg% over easd.channel. FIG 12 shows a bl ock
di agram of a BASS"StEEY O MSHdC AU MPEY BY¥SERI PTI ON The t echni ques

descri bed heAeiimenfaingldBusied rddoce doga-omocstrol medresaccmrngingncirné omerval in
various manners. In a first design, the eNB may reduce its transmit power during the
time interval to a lower level or possibly zero. In a second design, the eNB may reduce
interference by designating a subframe as an MBSFN subframe. The eNB may send

only control information in a small part (e.g., in symbol period 0) of the MBSFN



net wor ks such as CDVA, TDVA, FDVA, OFDVA, SC- FDVA and ot her networks. The
ternms "network"” and "systent are often used interchangeably. A CDVA network
may i npl ewermoszi26@di o t echnol ogy such as Universal Terr @strisadooBaasi® Access
(UTRA), c¢dma2000, etc. UTRA includes Wdeband CDVA (WCDMVA) and ot her
variants of CDVA. cdnma2000 covers |1S-2000, |1S-95 and |1S-856 standards. A
TDVA network may i nplenment a radi o technol ogy such as d obal Systemfor
Mobi | e Comuni cations (GSM. An OFDVA n&work nmay inplenent a radio

t echnol ogy such as Evol ved UTRA (E-UTRA), U tra Mbile Broadband (UWVB),

| EEE 802.11 (W-Fi), |EEE 802.16 (W MAX), |EEE 802.20, Flash-OFDMr), etc.
UTRA and E- HiRfame engpmry aafid kdnding rdsaland/tﬁﬁd:rbme'ﬁ'@nelsmm néncaning parSyfsthem

(UMTS). 3GPP, m Evol ut i and LT nc LTE—A new

rel eases of M:#%g‘ltsﬁl rant}eseffEE ffln%,&l n\/\5?1r @fiory maYoen(A%'—t%\/ﬁ\% ERGTEI ﬁ%ﬁlk and
SC- FDVA on t hbfiamb ianddor rblyRApviEkSGRE, 1nfdMiiS10nLTEa tHirfEdeAganhe &8 /hayecdlescr i bed
in docunents. from.an organiz t| .on.naned "3rd er.ati on. rtnershi

o) oot (3G BRSO A L B O et AR S 1o e et & By

or gani zat i onmaa{Eedr aBFod'e@cﬁi@d’r&[ﬁJh@glt}BafrﬁdTBﬁe&WID P ah @t dekign( BERRB) mayhe
techni ques described herein may be used for the wreless networks and radio
t echnol ogi es*HHHDI Sifed apEPEmESOhet I Eshet Ha? IWGFVQ[ el AT K TeiEe r adi o

t echnol ogi eSintdrRfen6d & iohd .or GRSt ATHY BiseRG&IShigh ihRFelkRENRIAUAS AR dRscri bed
bel ow for LTE, and LTE term nglogy is used in nuch of the description
bel ow. FIG %a8miadheeNR pay é%r§0f@dﬁ?ﬁ9ﬁlnéé‘? Plaee merafiah wlilipdhe difcden ofefye be an

LTE network QBfecﬁa‘ar’@E(g)t hBjta RRIVREH mtmre{c@%ﬁd nglovey llﬁmﬂg%d MRY¥thbNghMAR. @
nunber of evol ved e Bs (eNBs) 110 and ot her network entities. An eNB may

be a stati onThmﬁmeelﬁwﬁnn%yawsrthﬁttwn&mieﬂmmaﬁﬁth?diﬁ%l%@ BBCHePeFKdH to as
a base statlmor%tﬂypg\%rﬁad%ngggess point, etc. Each eNB 110 provides
conmuni cati on coverage for a particular geographl c area. The term"cel "

can refer toCantxbverdageintriseencd, ahicleNB ietad¢rorccarn @ Sobsys et der vo ng this
coverage areg,.(lepens %&9 3% &4} b%P&%ﬁé‘tmdy”alé'X%c%ﬁlr Hf‘o? e&%ﬁe i P‘fﬁeS’A fn eNB
may provide comuni catl on cove age for a“nmacro cel a fento
cel |, and/ or UBther retglyreéata)fromethd: lowApomreNB:ml slym’maype:rm)delﬁ ;mdmmyacths@md: y large
geographlc a eve er a

unrestrict edﬁlgcééeterﬁg%ﬂce% 3 { e 1S ea%n%%renezutﬁlgrhl% “)er e&g i cotr8e?l} M\ér%y cover
a relativel ymsamtelncgmmgbamhlgateaﬁreearﬂnsjmmesl IImwﬁmdeﬁgrr t}et[mjmayademd by UEs
Wi th service, subscri t| on nto.cell cove at.i ve S I

Geogr aphi ¢ alBh ot S inis R TG s PO 0 Pl Mok blor s

havi ng associTrd Uema\ymlﬁs{artteheuéef& theGichrde®dga syntlos ibecalRgddng: process. CAsed
subscri ber group (CSG). An eNB forr?z nacr o ceII may. be ref erred to as a
macro eNB. AFP¥RBTEHNY Hpdikelqod phpeigg ¢ et v ethetigresed SAHITEOTBNBYS An eNB
for a fento gellinRYdiRArdee gk ERAbdIPbRS dAvdnaittvi @ @E deobREBrRMNB. The the
exanple shown in FIG 1, eNBs 110a, 110b and 110c may be macro eNBs for
macro cel | s WH2Hay sOpBicaiEriepee it gashewmbolopjiod ang niayodesc‘ﬁﬁy He ssmprleo eNB
for a pico cglblivdD@Xine %N@b(‘)’[‘%ﬂ@@%f 08 Rtih&ed hi&hBorcOris ﬁlfﬁ@@ﬁﬂ%’ ?ﬂl le. 02y
Different types of eNBs may have different transmt power |eve

exanpl e, macewexNBshighyhdpkla nizgheconrbAesian apeNBr mpeweeid (sending datp i nvxat ts)
uhereas pi COyaibi ETHO wHiERoRKkrRRNE: forh QVhEANH I RRUEIEnb S RlBs( ¢oB- + 1

Watt). Wreless net wor k rrayasomc de relay stati rel ay
station is athstatmpe in R SAe&@lQI\e@owmaer;Bm@s iapeid e¢ndewt dategin gyobolarchied
i nformati on Hg 8N %prgltngeam stati on and sends transm ssion of the data

and/ or ot her ormat1 on to a downstream station. The upstream stati on may
be an eNB, aD@m#wrdataeha;felsn@t woith m)mteafewﬁce d‘ﬂ]@tdﬁmmsamreeﬁhdwttatdatarfrqmy be a
UE, another rel &%’[I proan eN e tdati on. M aI SO tf

tormnal ¢ naboPBPe 3By 3R aRb PRGN p, bF e i Dl HalP oo, 3 o

controll er 138igwmpy smmgleNBt maﬁs@étdamftoemmﬁnds@gmdisdﬁrmrtmt rmaatw}mne and
control for hese NBs k control.ler_130.m et wor k
oot ) or Or S REEERER GO S B P SO TR M B BF 215t ey
conmuni cat e pM)vtrdii eBIBBﬁnd]ﬂthVdrﬁnﬁg beBkmaybe highBswd kNBypyg. iiilsss(hoﬁﬁ) ENGSCat e

wi th one anot her directly or indirectly via wirel ess or reline
interface. UHE aféé%%béﬁf&.ﬂ%ﬁ@ saey £19 S8 GRestrigied G 2ad dh en’é‘f%Fle and

each UE may BeBSha} bo Rt eNBDELE as Sadvm MEBNIGE! 519 aRe SBEfiRahEEask Ccadls 2
nmobi |l e station, a termnal, an



access termnal, a subscriber unit, a station, etc. A UE may be a cellular
phone, a personal digital assistant (PDA), a wreless nodem a wreless
comuni cavpanodievisse, a handhel d devi ce, a | aptop conputPemr/USa00ossliess
phone, a wireless local |Ioop (WL) station, etc. A UE may conmuni cate with
an eNB via the downlink and uplink. The downlink (or forward link) refers
to the communication link fromthe eNB to the UE, and the uplink (or
reverse link) refers to the comunicatidh link fromthe UE to the eNB. In
FIG 1, a solid line with a single arrow indicates a desired transm ssion
froman eNB to a UE. A dashed |line with a single arrow indi cates an

i nterfering inteatesng sNBomyf nedune amteddBiceon sgheldssighdd| subfcarbasysimi sgingnigsar e not
shown in FI G for. si iGity.FIG 2 sho a.frang structure used.in LTE.
The transm seBanEl AENRRNT HB S P EERRy BE Bl b IRoMRE=IEE Gl o ot
radi o franesreddchtramehitopdweairethaaybiitame ta apuffdehdy fow &deldatrmbiiolp £®, g. , 10
mlliseconds, (s and may be partitioned into 10 subfranmes with indices of
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2L symbol pegl»es sdldtt@dabedssirR IR r0RY: REh as T IhREhg AdhaeN®IthOddsht@ugh
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secondary syPrinp PPyRORF e Tgriby X el @ilifrsof-sgsise)(Qpay reperastents a1 05y ol
periods 6 anfhepriofigPaRldaM@hYor ihP 1ERGVES bystHPENBIRE:. Qh@@%%%he& fubgaghs radi o
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synchr oni zat MenbsgagieNcd torty affectersePsog e+ rie thopgckhgpl. acqui si tion. A physi cal
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hybri d aut omaipbért deh tansitsssi @iy §dHRRJor cddheubiriedwonsartlilendah gitkinsy PBCH,
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channel s. O Ae¥NGRSIHES MRk ahle Vrasrd shegcBe sent on the downlink. The
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start at app¥eidnnatselap Qe Seky titing. T fipr st hmeNpsrval laskSléhsdhe t he
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shown in FIG 3) and may Ihterfere w er at t s. Wreless
network 100 swaghroeizationetaplo tfernitiud, theP@BIM . he RDECH] éeditlCyandor ofheeNBs,

e.g., nacro e N . These. dj ff of eNBs
may transmt aF E%SI &Sgéhgﬁt ﬁ%%&ﬁgag\?g s?llﬁ v%sod]?ef gtr%ﬂ%faéggvog?g%stg)égﬁg%s, and
have di f f er eetg..ianpdid: a orlay ndtenf @c.pmeessecandtting infervel atss nat-werlkpping Wih nay be
within the cgv e of multiple eNBs. .One of these eNBs e.selected to
serve t ho UE TGS i o B SRR B Play BESE L BORRD I R ATV,
such as si gna@Fbibemwhsetieainubip{cShg)schgpat Mho & mey procebh eheldrenond dhpertcht e i n a

dom nant interference scenario i n whi.ch the.U obser.ve hi

T or ence P OSSR ket PSR O e TR SR e @Rk, ence
scenari 0 mayTRCfitdt babdStation A GaveX Fiesd Fitama, tinkig, Ghd itlfe ®cSRIERNRE kt@tidcnmwhi ch t he
UE connects fo an eNB with. | ower gathl_oss and | ower.. SNR. The UE rra%/%recei ve

si gnal s from¥id Sepsd femerfimive.o Fyongadrsighe for SOEME OB JEY TBBREIMIESr eNB X

than eNB Y. Neyst bRt 6858 thd decORYrdQ €lnL bakh @itdRf niter VEsuba®e8echs t 0 eNB
X if the pathloss for eNB X is | ower



than the pathloss for eNB Y. This nay be the case if eNB X (which may be a
pico eNB) has nmuch |ower transmt power as conpared to eNB Y (which may be
a macro eNBRoodBedsavi ng the UE connect to eNB X with | owemr/uysatoalosmsss | ess
interference may be caused to the network to achieve a given data rate. A
dom nant interference scenario may al so occur due to restricted

associ ation. The UE may be close to eNB Y and may have hi gh received power
for eNB Y. However, eNB Y may have restt8cted access, and the UE may not be
al lowed to connect to eNB Y. The UE nmay then connect to unrestricted eNB X
with | ower received power and may then observe high interference fromeNB
Y. I n an aspgown inrilér #ér ent¢ d?hedixﬁrhﬂa@cmfdahnelimemwlynlw dlgnggat ea- by (i)
sendi ng the over head nnel s omdlff erent NB n- over |l appi,n tlne
hrerval s anteensg sGNNI hT TRt REN R s B PIR Y P 0P D e
during the tils@nintddawdlon thefirsrnd kecohé fromerihégd channel s are sent by

nei ghbor eNB: w the UEs to.reliably.receivye t ver, ead
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desi gn, subf saomi ﬁkfrﬁésﬁhm@”@y abéntegefurhier BT §yingdt geriodt, %rgf ek eined ia IlFI(staﬁ( head
channel s sent in Oﬂlﬁg me of the subfranmes. Wth subfrane offz t he
frane tim ng®tP-ahie t?fﬁv%@ SHRG PV A5y BN COVRE BYPY SRR SYStoobpBiotsimes

Wi th respect wiR teh@méb @A heddadn@k (éigoﬁghﬂa’ol R Sulic 9 Ritsrtd pRYd be used
to mtigate interference on the PSC, SSC %:I CH and ot her over head

channel s sen®n hA fistiprd sepend fpmedimisz of each frane. FIG 4A shows a design of
transm ssi onpOfer Qe %@s@grp mrwﬁtasne%fts@t ARG BB RET S8 tirdt Frafe rtl%ﬁl%m%ﬁt ensi on
scenario. In this desi g power eNB (e.g., a macro eN ave a
first frame b¢ pifiRg figin etﬂ@é@@t FIRC GMinguBY LA RECEET GUBGLT pﬁw@lbéﬁlm?ﬁ ™, A

| owpouer - eNBinf o humiy B SR pdrRL & ENBMNSRY i1 62 1R GRAGNd LRHRY biherl N
with the starnte%gf “s“b f ﬁ@i l(j)c,rcurrlg‘r?g astt tllr?e T2. The sec%nﬁ?iﬁiame timng
may be of f semteﬁ'vabﬁrm@m@vﬁn Iros;ltovmlwpmgtsmbwg)ebydsamﬂdhé sae syfmbgl [BHoOBdexhi ch
may be equal ?P{X“f I ubfranes
of the | ow p%\ér&&ﬁ%sp‘é%& ?E@Fkﬂe s%erﬁftﬁ%g% %)S;e/edg)ﬁe Sll,l Fr grs’r‘égél © érlﬁ’?nmgﬂ& ubf r ames
of the high- Tp‘hmﬁust giBecdad tinexiaweplais, maymjn‘ortmhmg@n ofn-oteelapong poivemeendh may be
time aligned, wth fr ane, 1. of th eNB bf r 1

L ow povier ond el B TEPRIRET (Groct Ot S0 B kB up & W AT EE B o,
etc. The hi gifbcmﬁil\ﬁeafmﬁﬁilﬁingny send its overhead channels in subfrarres 0 and 5
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channel s of #rix@e Hin@ly; pewas sieNB. in Fhe. 1.0Th aiwe andedNBodiaymé mesnedld fay Bovetlbf r ames
9 and 4, which may overlap with supfr s 0 and 5 of the high eNB.
The | ow poweROlENsT ﬁwgs%ﬂ*@wl Resiogy Hh igreahsyibel Reriof indigspr BpresoBPgribe =

determ ned basedmemitla ECRRNE iBHEptibLE (mgnd Suhd rrRB&NE tidktdnervaf mﬁ)he
| ow- power eNB nay overlap with Subframes 1 and 6 of the high-power eNB. The

hi gh- power emehwb@bnrg@d RileyRIG e Jihe dirs Aocbseeondk tiee iBiravalidBdy dipdiededn of t he

| ow- power e’\Ebrf%\@rlﬁﬁﬂn%]s*ﬁ!dﬁarﬁé‘s%‘ﬁﬁd1ff&%nttsh§f?§rﬁ@ haieQuer in subframes 1 and 6.
UEs recei Vi n% t he overhead channels fromthe | ow power eNB nmay then observe

| ess interf eteneericpdahanned niyds-speirthefist and serond Basstitionaindeyibish bt
transmi ssi onpafo Qe ABHGANABE faifh! o SHPLBHIRCH RALS dritach fiAl." Tl €
associ ation Scenario. desi gn, &h unrestricted eN B (e.g., a macro
eNB) may haveveshehd plsatnnﬂrr@aiveal&qhmsn@ i theh fixshendsseeand base ssatiofy mrresubsedetaur r i ng
at time T1. ri 0 Vi V. cond
frame tim ngéu;a% hﬁcﬁfﬁgﬁgélfff &%19 ngu fsﬁlgfrrr%n% ﬁ(,ggﬁ%li‘ %%Nﬁ%rh@%b%fm% ggcond
restricted eNBthengor marcpdviiic s‘ym’mbmeelhm)mmaymtmme saecifh:l subfrfmeanme tinmng with
the start of Su%fsrear‘lngoq Qb rrel:ntgt aﬂtmé 1S aﬁrt rgr?msl Coond fE%HEt 1 m pg nmay
be of fset frOmERETFIPIC LR PR VR4 o?wleéll—ﬁV Mhi%CK may be
equal to onethawbfe@ng trafsihet Ibd'war mbvélrc&‘n’ﬁae iebmchgasmyndme lnfafisthdr stemarivtthesecond
frame timng_.by a ffset the first restricted
e\ ray 1 huoTBLbER P Ty Hene Sersrr adae Rt A SSaRt piatewtiaf Syt

unr estri ct edreefNBied B ss U banBsenafiod, i secNbhst eGtion afagdeddB itaMnGhis0 be

shifted by one supbframe fromthe subfranmes of the first restricted ENB.
power during the first time interval in order to reduce interference to the overhea

channel from the first base station. Alternatively or additionally, the first base station



The unrestricted eNB nmay send its overhead channels in subfranes 0 and 5
determ ned based on the first franme timng. The first and second restricted
eNBs nay wous®/hsoefR i nterference to UEs that are near trerruseoooiosssiy but
cannot access these restricted eNBs. These UEs nay connect to the
unrestricted eNB and may observe high interference fromthe restricted
eNBs. The first restricted eNB nmay thus reduce its transmt power inits
subfranmes 9 and 4, which nmay overlap wiih subfranes 0 and 5 of the
unrestricted eNB. The second restricted eNB may reduce its transmt power
inits subframes 8 and 3, which may overlap with subframes 0 and 5 of the
unrestrictedmeNBmMUEmsn&memnnngwtweﬂmydmhsadubhamnewsmfmowumheamﬂmeetricted
eNB may then. observe ss interfere on1th rlct The first
restricted eﬂ% e ence g t?Te it esrﬂ‘f“)a\efle renél’g?c?ﬁlanné?con Rasfusb arre%gac}blt}lal greagon

det er m ned bﬁmedemnenhﬁmﬁeqmmerbyaWEmhgnnmgmn§MBpuwme@t$mmyedzﬁN& bRy not
cause high inter Ierence to the overhe c%aggﬁls of the %% rest.ricted
eNB and nmay RIS SONT S f%nsfl}l%ﬂ?é‘rﬁ“iay o g Uy BF Pafider WHHYES SQT RS may
overl ap wi t hthguiderianesal & whigh theafvethb@l EHahsdl iy &8t by teathee Mie sthion seeond
restricted eNB nma use high interference to the overhead channels of the
first restrlkggﬁT%W§Pﬁﬂﬁ may thus reduce its transmt power inits
subfranmes 9 apduft, M aBH rERKe M bl @Read dhinrl BHmAINE SeddndMsedst@font ané i r st
restricted eNB. UEs receiving the overhead channels fromthe first
restricted eMNBOMRYME HEHVHFEd MAX Mreesss thaPeirhef chamek lodasavaieinéuratip for
restricted emgsa$ﬂ@b§§%ﬁﬂghrfﬁé%@&éﬁﬁﬂﬁ&ﬁm&&%u§EBQbﬂ&@h@%@%@ﬁ&gmﬁﬁﬁ@ne|S in
subframes 0 and 5 determ ned based on the t frame timng. The

unrestrict eddweﬁhvl hetype alidhe oxgrhtadicharnaek @pewca@pﬂe@tmweer&a@@rqhml @hannel s

of the secon Y 0

subfranmes 2 QnﬁﬁﬁEﬁaﬁﬁg%nﬁggl%€§¥H§BW&?Hﬁnﬂﬁoﬁp g%é gﬁéﬁﬂﬁﬂke%&pﬁ%&iecon
restricted eNBfmmhéwklmgﬂmr@mﬁkDmﬁbﬁ%@NBOW&%K@amgehhmghWﬂnﬁ@nﬂhmdwee to t he
over head cha S e d e
transmt pomggﬁ#n ?‘%(ggggggﬁggn% 8%% %B %HE %ﬁynggr?gﬁﬁaﬁtﬁH ranes 0
and 5 of thePHHﬁhndcré@mrUEUmd'&NBobuEsbnEdewwuﬁ@nmhelomenﬁemﬂnmhamnels
fromthe secon strlcte 1N &y % d %bse ve |less interference fromthe
first restricted WQ AAANG AB o JES|gns in which the frane timng
of d|fferentheﬁBﬁemgydhﬂﬂéhmbymamedamBbmaﬂeﬁﬁfmmemm&mahhdﬁuhhm:@&n&ﬂal t he
frame timng,of different e et by _.any suit apl unt . For
exanmpl e |t hothat uibbs Fon Py By BT g Srnd Apran Sk The S 2k - act i on
of a subframecé®l hse stékidhlmdy)redued i@ patsher poskes i @ihg thymbrokinefifeet] ifeyicbe used
to mtigate interference on gvséhﬁad ﬁ%@pqaés sent in only sonme of the
synbol peri otfgeduse pterfpsines inghe ¢ Homyipigrt R Lton- t he frame timing of an
eNB may be shifub@dr f¥igaNtht ML) reBUIDLSFef@Encs ¥IFRA frddehk 3& bt dhtibesPect to
the frame timng of another eNB. Synbol offset may be used to avoid

col l'i sion of thﬂfﬁgmt?\/lé‘ieﬁ’ébd“&fﬁf?ﬁ’é’lc%“é@l dnay b@wéntﬁm they seqopyl bpseAHIOPBCEH) sent
in synbol peﬂhﬁﬂ%n@15Qﬁﬂpﬂﬁt&H&nQ&mﬁ@ﬁBg%H&ﬂh@ﬂ%ﬂt§MﬂH@£v£fﬁ§@tmmﬁx al so be
used to avoid or mtigate interference on a cell-specific reference si gnal
that nmay be Biepss ithe winnce signgrfsare dhosiiyhbase peatipn ds obtpingchemnel (HeiMeHen  except
for Multicas r t i i Net wor k
(NBSFN) subf < anes e B O, B o Srke
channel s wi t ffatgopnbol of fset in a range extension scenario. In this deS|gn

a hi gh- power g N i h, t ubfrane 0
scourr g at TR T AR B bE ooy B Dbl B RbR charlr BB LT
the start of wsrulbsfsrcanmﬁmencomnetwm@ appbrams 90Q incTilles s ewdnid Y12 aereectiveramg nay
be of fset or d fro t he.f] rame i an .off of . TSYM os,
whi ch may beoéh63¥ Emmgne 8y n%%i %8F%n Phagﬁ%qg§a¥u?VM 3§ﬁmi‘@ﬂié? 5A.

Al ternativel ghanheﬂ@eﬁg@cﬁmﬂofrﬂmﬂdlmmtmw dne:caldinaﬁembrwehaﬁ bweglapging he

first frame ti by TSY! | er case,, the subfr

o povier  oN il Tk P sym o LJabarepe et SRS AT SaBt PARBS of ¢ he
hi gfd1 power el?]JBe sthﬂohritbeeolai(ﬁﬁﬁfoﬁnﬁlbﬁm thdfirsd Base SAiont zhﬁlahh@ﬂrlem;%dﬁ rf&lﬁe rrﬁy
send an overhe chanpe e.qg., .the PCFI i eriod 0 of eac
subfrane det @?r?‘rgﬂlé‘dh%g@@?i‘g%ﬁa‘{%énf‘ltl}l"sdttlf’f‘maﬂ P?ﬁ ?wjﬂa VOWS SRR AENB may
not cause high interference to the overhead channel of the hlgh power eNB
and may thus transmt in synbol period 13 of each



subfranme, which may overlap with synbol period O of each subfrane of the

hi gh- power eNB. The | ow power eNB may send an overhead channel in synbol
peri od 0 wb 2e@ciréesabf r ane det erm ned based on the secon@CTrmpwonBesing,

whi ch may overlap with synbol period 1 of each subfrane of the high-power
eNB. The hi gh-power eNB may cause high interference to the overhead channel
of the | ow power eNB and nay thus reduce its transmt power in synbol
period 1 of each subfranme in order to r&¥uceinterference to the | ow power
eNB. UEs receiving the overhead channel fromthe | owower eNB may then
observe less interference fromthe hi gh-power eNB. The hi ghpower eNB may
transmt at scowhiimalintgoeslerwithethelsedond bhre statiomiraviupigg sty misodmippewadsriog each
subfranme. Alternativel e _hi gh- power reduce its transmt power
For the.r est MfErdfiierl Ui s TuBRygTes EN: BRY b EHERulitae 1Ot o
channel and/ BIG.d0rsabey etsnif gpalcedsr1oo0 folh ecndimgrap overheadNBannkl i vaR1shows a

oot r1 ot ed. aSUUBITTOR "Setar vaoat AORRPS bosrtimedly brruder Eiien ek may
have a firstaf eNme rblafrktagonetch, ds esceibér Beld¥, o8 BPdnd ®hd) eMEGUTHE At ke t 1 ME
T1l. Afirst restricted eNB may have a second frane ti m'ng% with the start of
subfranme 0 ot IRy STt 4R Orerhed SBRER GoPeEtPE G AR el HEYeP4C t hi r d
frame tim ngstmdnh%ﬂdaﬁ D1 t TIRS owRhd EEINGI MEE WbIpi@ Y dfi the cladneld RGd Second
frame timng m e offset fromthe first frane timng by an offset of TSYM
os, which ma@ﬂgfwi% degeited ﬁbovangh_%;ifﬁbmse@w%@?ymﬂ%ﬂrﬁV@%}@?ﬂY ehsandl it At may be
of fset from fifieiR&eANBloEN AITR) L TIHE NQRYd &Rnfl ni§tals8oe TR MoRSa sclbfi Slbf rames
of the second restricted eNB may thus be shiftéed by one synbol period from
t he subfranesatin Eige ahied}, arrelgy slaeb ¢teeNB, 2 seeshtiag ytdeal dhat magdbepipnone
synmbol peri og i Bh 8L G ANRSh@f ot he unrestricted eNB. The unrestricted
eNB may send aen gﬂ\;ﬂé%ﬁead clhénnelnti nasyn‘bol‘ period 0 of each subfrane

det er m ned bbEgedbimeme bigsef, ithesfirsf andrrecand winreginteaks thayr efongrial ngecomidppiest ri ct ed
eNBs nay cau j i I t ry: | i.ClL R but
connect ed to%%ﬁ%fnggr}?lgg{hr%i%rﬁéeﬁmgrﬁﬂg %%%F ? %ér&g%gi%ﬁlse{a ?ﬂtdéﬁgg{égrgéeglhgﬂ %gt ricted
eNBs. The fi thstwo bst siageede.eNB shrayn ithkiS. Aadloesyintbs! offsah s firstpodsecond synbol
Rt Bt B e ey S T S

over head chamdet détemmletdhleasembesitiﬂférﬁite‘fhn&NBnimgye.gham sh)dn_srelin/éldi.%és For

over head_ ohattHERTE 1Sy 01V BEv S50 107 TELEH SEEH, Uhe "WEHs fe6 Baded on
the second fh@h®vectlbpping. subff@nddniveBt e Cladd eiNBraimy iliok cawse bHQH non-

{hus. be. abl cOYGHbRERSHo! PR &5 HO01 Hpeihoeb RO eRsb oSk Br Fatesd trhel Second
restricted eNBermyeadamily 01, a0tRFFERENCEs! Fot TOMMES hRAEh Chaneim®f the
first restricted eNB and may thus reduce its transmt power in_synbol
period 13 of &AM §1fGoxRe nONJRETlRRiRg §Y Rl RFEo6y drthediffcieptamraol fegpd t he
first restrigliRe &MNBuiRY bhdE0n ARSENY BahEBMiddNL 8! h&MBRES FiiPM t he second
restricted eNB. The second restricted eNB may send an overhead channel in
symbol peri odhofif basgettiaumpy meuciet EnvmHegWeademedhe tohend tine enteryalie

timng. The uReashidiel ftreNRI ARG At 60n B QebR! BRCGatdh (biREL

over head channel of the second restricted eNB and may thus be able to
transmit in $i6bolThpdrst bescxtasion ezpyhowebity wynsmitThowef [ostibly de et pediaeNB may
ohB and may. VROEbRERGE uhahitfor el BRI, Ve e IRFAAPlfFhby 1t
subf rame. UEslse sged vibfpantcheongrsmigethd sedvad nghe firtomalt dsears AMERSTN selgtaniect ed eNB

may then obsgrve.l ess .i.nterferen the. first, restricte NB. FlGS. 5A
and 58 show msyeBRe (i AL E RSFN IR o FPLphEoSERENRR L 7
by one synboin therchathifg@modrie sabfiketie. | N general, the frame timng of

di fferent be offset b i t abl in ord i d
nt erf or ence it e vat ety PRAARES SERaR CERE I RRRadaliRY g ey

be of fset bybdvh&yseabpidey witklshel firstt dn@ sesvad higadineRarn®lotis 1 0E) e Thesécohd M
synbol peri ods. IHB%Et anot her design, a conbi pation, of subfranme offset and

synbol of f seP2SFa{ptiph Ma daduce i tRyal 80V GHng i Burdgimo ekl 48 o&darinel s.
Subf ranme of f g@ticcTR¥rfiendd3s theldata Toki BaFRt base station.



interference on overhead channels sent in certain subfranmes. Synbol offset
may be used to mtigate interference on overhead channels sent in certain
synbol pewpad®/ab6sa subframe. FIG 6 shows a design of tPrransnewsssms of

over head channels with subfrane offset and synbol offset. In this design, a
hi gh- power or restricted eNB Y (e.g., a macro eNB or a fento eNB) nmay have
a first franme timng with the start of subfranme 0 occurring at tine T1. A

| ow- power or unrestricted eNB X (e.g., al pico eNB) may have a second frane
timng wth the start of subfrane O occurring at time T2. The second frame
timng may be offset fromthe first frane timng by an offset of Tos, which
may be equal F1@ BOnshosubf daigs qilanypparetusymﬁ)forpsemdi@ari nvdrhead ehampl @ shown in
FIG 6. In the exan | e send r head .channel
(e.g., the PXEF m“m“nﬁ ‘1“"*“8 ﬁﬁog‘p@am’f“seg’% ingTales e lﬁ\rérgi} ESENES ot her
over head Chaﬁmexl’eshe@é c@a.nneltd‘a)ﬁlpﬁﬁﬁg ifB&Ghaainnl fd?BCHﬁ)st base stuﬁ)drr amaslul Hnd t&

det erm ned bas on the fijrst fra i not. cause .hi gh

e e or oncosd hedebiad ol drimng B ket iy TR MR R S0 quri ng
thedti me int ﬁ&ewgbb& ﬁhaﬁhnWBeﬁfg s@ME%OYn aamdgb@ s@}ﬁeﬁ hﬁﬁ@ec@fg(?ﬁﬂle|1ﬁervgll\iﬁnx rmyOI
sen an over nead C anne S ol p rro 0 eacC Su rane an sen
ot her over heQ¥T@PRIRHRIE the r%&}ﬁlﬁer e %19651 Hérte f%u?reﬁarﬁ%}g@awswf?ﬁ

secondf ranme tiistbhRe -staﬁMBqum@ﬁHe &@muhé gi?erva]tt@fd‘dacreeiﬂféﬁfeﬁeﬁcettb ehOMRFead
channel s of eNB X and hus reduce its transmt power duri n1g the time
1ky

i nterval s i nchghpd ﬁromhe %C@l&me OB HA R o180 CREGOREBR FR5° t he
overhead chagngly if LORkENRe thidou n%ﬂ%@er@a%ﬁi%%% hltﬁéﬁrst a{desre&ﬁ{dqmnfemm eNB .
In general, different eNBs may utilize on frane offset (e.g., as shown
in FIG 4A owitag)e segenddipps sta§appisilucyies @%élsm(téw@er dggestho iird; i ingrva 4o or  5B) |
or both subf AR iftiSEhecdthe ¥HTRI BE fiRChust Graflon, @S Shown in FIG 6), or
sone other frane timng o rame timng of fset between different
eNBs may be Wkt mpdrlevan FEaS @chndd | nfag comprasei pieaspspes, slegteonigs deviérs, lspdvirné
periods and \ anne| hi gh
interfer enceajir{}éPcf (E:)’gég%?%rélap 8,%0% g 18#1?%@C§gmﬂﬁgl0§?$ %ﬁﬁg%o%\é\hgpp aF%abl e
for any dur ataden emn@rwobénrraomvéyedfto the affected eNBs, e.g., via the
backhaul . Th 4A, 4B and enable,rece t he
over head chaﬁln(gﬁ? 8WS a%l%ck ,bfsggesé%ndOt%B%gs Fony aéﬁ&%ﬁa % gﬁ)bfrarres
0 and 5 wi t haetich Imylbagné of thoblist ytatihye/cNBk asd amdartksUES eF1de s Bas stanorFI GS.

5A, 5B d 6 bl e. th r he 0. t
nor o) 1 ond TEeS dRELtinnEd SR P Bafhuty 5380 st SR LU ol et S nout
havi ng to noejuipped kwthIRTﬁteslhasmanmrouyﬂezsiesm@mnlgendﬁu%14&1 RSAl and 6 may

also allow a UE to connect to a, Iowspower eNB havi n ?w SNR in the
presence of At ?Sﬁﬁtaﬂ%/é}o éN@nélaﬁ§F9?§ SHi Woﬁﬂ"l}’e‘i"*f"“’é}‘ee plorphe ogEYIGHES i n
FIGS. 4B, 5Brand futd®yircdl o prodells (hfg%h&ﬂe CihRA vk Oand rﬁ&ﬁlag%%ee&btaﬁ'éﬁi to
acquire overhead channels (e.g e PSC, SSC, PBCH and P from an
unrestri ct edPENige £l mrmvnls r E&nﬁmﬁt@aceéﬁqssum ﬁna;/e%lSOaﬁf&fnﬁ@rln@a‘gat@ﬁ for
different eNBgmRY dMauRIst ﬁ@msﬁ%ntidlﬁf@roéés%rn924'@UFprdEEs)é endrokhgion, auer head
channels in different synbol periods with tinme division nultiplexing (TDM
in order to BPBide overheadi wmbalie drirapsiait GUX+ RaliplchawnanlgpleAntouh (M@ i ng eNB
may al so red i e on the
over head cha ngﬁsgc?rslI%F%%?Bgfg\%g lrilglnﬁg%%g?%%eté) IS’P(%%/Olgr egﬁkﬁ‘%ﬁig{“‘;&% th TDM
In this desitn,overhbidgiypbebr askorrpiot syrshedsd ibNBlivabimyné and nredoV euhead
channel (s) o)

unrestrict ed&%@%an@% T Iﬂédu t&pgj}/[tés]ﬁi rl%r%%]pr ﬁ%”?mzf‘ E&W@Wﬁﬁor%n ds O
and 1 or (i iinay paowssyi 4 redpﬁctmeg ostpuﬂammtpésnr@ds (dg.afvd QFDML, Efte. )doee@tam)an cause
hlghlnterfer e to, the ove nn NBY eN nd its
over head chanﬁ%‘f%(ss?l pllenS rsef/mr?bo perlggé‘at ?#3(23#3' i aP e NE \Kcrré‘f/égause
high interf earamjge ainplifiy h&ltay erdhgrdnehairelufa) sﬂﬁpleMBea)h ambtztmyl dokmtink educe

over hoad chadirs ol R Sk o s dd e RopER) Sk @b TR aWRS ng

synbol peri odig Tidatdhh® 1984 thangh Myt hespegiedyf or data transm ssion by eNB X

and/or eNB Y, depending on the anmount _of interfere caused t he eNBs.
At UEp12O ante%nas 1252a througﬂ 1252r may receive t{le Hownlmﬂ 51Sgnals l‘?l%m base

station 110 and may provide rececived signals to demodulators (DEMODs) 1254a



In general, each eNB may be assigned any nunber of synbol periods to send
its overhead channels. The nunber of synbol periods nay be determ ned based
on t he amsorbowi6ésaf ormati on to send in the overhead chaomalss)oonbesisyst em
bandw dt h, the desired coverage, etc. Different eNBs nay be assigned

di fferent synbol periods so that their overhead channels do not overlap in
tinme, e.g., as shown in FIG 7. In one design, the synbol periods assigned
to the eNBs may be conveyed via a contrd& format indicator (CFl). Different
CFl values may be defined for different sets of synbol periods to use for
over head channels. For exanple, a CFl value may specify the starting synbol
peri od as wethrough t23dr, naspeetivedf @nbodenpéulhmdslzﬁfé) m@/ectﬁr(ﬁritiomvé’«rgl,eﬁlierchannel S
by an eNB. The SI ned s fferent eNBs
may be sent  WgrfS > ugESp a8 IS CretRbu oot Bt 8 il RS0, hoac
channel s, t h@nﬂfh@l dgiuch defrbdalatar WStélhnetyhﬁalrtharmodeSﬁﬂiE réaemedlgarapieh cid. ffer ent

synbol peri o] r the verhead cha iffe t eN

couival ot t0TPhG ctedh gREm e eeSy MBS aAMBEB feleriof R BRI AR EH i ng
a]pd sane syrrt;gfhboueﬁdnﬁgﬂ Kgémbdiﬁat@’s’ﬂlzﬂﬁatdn{)cﬁli@ﬁlfll@ﬁlrsgerfﬂlﬂmslvﬂl\t/[bﬁdefdcﬁd;‘fﬁoﬁ| m ng
(0] eNBXmay e consi daer to e two Sy eri1.ods at t han t he rane
timng of er\réewqewei 0% if ppRitcollp, anétprﬂewd%a@%@@@ém?%e RGBT on may

di ffer depenmsggngnFWG@g heg., LbBohdie d@fntéi’leicl\feeﬁﬁﬂﬂecfoﬂ@r’fﬁe tétBdt&Dsyintboused f or
the eNBs. For exa certain transm ssions nay sent in specific time

interval s gi MeHide ép%zfi?%at% for el ttg prdagink By, ai‘ﬁé PG)VldFWé%%‘e@ PIEie ons
may be sent ?Gtrodérfléa@rcﬁaﬁﬁlelg'td@@on%ﬁler)ﬁ%eﬁ&m not overlap depending on

whet her the sanme or different frane timng is used for the eNBs. Wth TDM
t he over headOg Heridink, at §EgL20, 3 Henspgmregeysob i 2GENByXeerine aadIprqegs dafatfrom he
overhead chapngl,s sc(u?ce91262t£1f%1 E’cﬁ%}ol %ﬁ&n@a@i@ﬂ C}Fon'f"%%?ﬁ}olf%i/ I%IP@SO\F j7RoSURfyL ames 0
and 5. In this case, subfranes be reservelgi B Y, and eNB X
may skip senmmt@lﬂmnbwnmwew@ahﬁélmamh@ nrévedas byl FX MYEO pmcmqiel%@o avoi d
causi ng i nt e[, f Ad%%m work
100y ut | DDA i el BE b RARCPISa Bl @idedi I GaRRRE T

downl i nk. OFBist patien tiOOnﬁst uakﬂestagpstlémtb(amldmkdtgnals rﬁrtocn uhilgo piag b¢ Kceimed hogonal
subcarriers,, which a fer to as . to . Each
subcar i or ma BLThl B4R A i 8" 08 b BTl QBB R0, BB 4
subcarri ers ifapplablt) atﬂdhrt]mnqbrdcbﬁedbj‘zalredawmp&lfceﬁbr SZBISCIal’ObIaBII’tﬁe (¥ andy be
dependent on the s st em bandw For exanple, K nay be equal to 128, 256,
512, 1024 or “PgREI 6‘?‘”&%‘&&?&% dth of 1.25, 2.5, 5, 10 or 20 M,
respecti vel yCofrvlileNBrétayoseindo ane 1280 \Dr ¢iredy &iE hpadtichamnael Saton 1a0 lndr a
subset of the K total subcarriers in a s o| period usi DM The eNB
may or nmay nbf SEn&SBIHEFY diresenar ilo g ?rh@L‘?reI?’fﬁ‘?eﬁﬁong rsfﬂ%eg 165 @r¥hot used
for the overhgas 19haRYPkisin orfanfe&qﬁ&ia&s 1@bl$$n ey 14 hnd/srendr proesshaas: tehannel s
in non-overlapping tine intervals and (ii) send ot her transm ssi ons

concurrent | y"CFi@EhdsCbagdicicht dirgesser | eaéleVOéméér reEPS R d gradales at UE
transm ssi ongyg fhag ﬂkffofrﬁrcﬁrﬁlreﬁpﬁfb@ésstmnmbﬁl@ §Ta§d/b106§161' Bro@esI%r ngt wor k,
whi ch may perform part (i) but not part (ii) above. A to 7 show
exanpl e desi §aki@Rs describedt havgini AYlengresdRds aph lé%mqééwr%ﬁ%tmeql program

| nt er fer enceodiel kBRI 18180 UBCIRCEL Ry | R Lhiler TRANGAS schl

techni ques described herein may mt igate conttol -on-control |nter erence
whi ch i s i nt BEf &raa@drapsmisnonyethhdasnlotaand epliflk awhraay pBddweoures gos head
channels fro [ S. In particular, control-on-control interference
may be avoi dggéﬂl%sglbe??%gﬁtﬂ?ng the frame timng of each eNB so that the

over head chafihesk sofosfkﬂadp athseratt whiBd mdersaemtthatnmﬁmmatmnealhchmgnaig rhdynbe

i ntervals. Non-ov of. the. ifferent Bs may
be achi eved WEH 'S db}l 01‘01f Jet ™Y ?@Q fifﬁles an&ﬂ%ﬁhn@ﬁset&w In FIGS.
5A and 5B, bélstahlpiﬂ,lldﬁﬂaametmhbmebommdndsynﬁ@rknaﬂiﬁrf S@nals,nblﬁl &mifils, and TRIdS i n FI G
7. Non-overl in verh nne so be achieved in

ranner s Thelboehn GusdoBuet, PisaarRLes 45k, TPQuh iy 4t e s R ont r o
i nt er f er enceyolnhitse Burkehtsl élte@fofnag@mames atgamrriveRbr BAioRE | oplicd McRIS 0eNB due

to data from nei f%Qbor eNB: gart' cul ar, data-on-control interference may
be miti gat edPBYCIRa0s 1Y cam ’Fi‘a‘i“ﬁltt FFr i ng



eNB reduce its transmt power in time intervals in which nei ghbor eNBs send
their overhead channels, e.g., as showmn in FIGS. 4A to 7. eNBs that do not
cause hi ghWoiznaenbé@sence may not need to reduce their traoFniskoogoswsis An
interfering eNB may reduce data-on-control interference in a given tine
interval in various manners. In a first design, the eNB may reduce its
transmt power during the tinme interval to a |ower |evel or possibly zero.
In a second design, the eNB nmay reduce 2hterference by designating a
subfranme as an MBSFN subfrane. The eNB may send only control information in
a small part (e.g., in synbol period 0) of the MBSFNsubfranme and nmay avoid
sendi ng dat aThesd afeskél emol Sirtherabpricintd et rtignmaariiun gllypantveofogtchle bNBSEN
subfrane. The ntrol .info ti.on den t he subfr .. an NBSFN
subf r ane. andri iy o al Bkl TR uEREb R bR AT TSR0 IEe e
may reduce iherémmsmehmplememtedjasrdlemgombealﬂwm édmﬁlﬁtewaéftmd olrrmymls&xt@ns

ref erence SI al s rmal manner or a rlngthetlme
ntervar - 1ol D slede MERR: (B DR aitr Sl ORI Bl et sor on
during the tiuﬁmrdumé esipdnehts), BodkR Tulds Cilcaieh, efd itéﬁs&fa@@h@ﬁ@l@seﬁ@e@%v@r mor e

UEs observi ng h.interf ren e fro the eNB. For exanpl e,. the eNg
per form prec %ﬁewgwlbteav% 5iqng tym}ﬂleﬂ?% spqhfuptioptty Srimpiements &?fect ed

UE(s). Data-pideaBtor @bftwﬂfeefef)&fdem@ea MRYpadtice@r REpIGatib Al Edesigh Qnfi@dingBNNET S.
The tine interval may cover the transm ssion time of the PSC, SSC, PBCH,
PCFI CH and/ ofmrosseron olper skl e¥raihel Skillehsttisans. 81y darriemant dhe cleasibed whi ch
i's interferenge;iRaligah JalyiRnAR f&“@cﬁ“ﬂ%&ﬂa&f%h&%%ﬂ &J@@M@hﬁplﬂegmla@ ghbor
eNBs, may al so occur. For exarnple, in receive data from
the | ow poweflecisims Fhoubd e bk inerpicid a3 3ausing andsparsise épméhehfécghe pithepreganénce
fromthe oveghgad,£hannel of the high-power eNB. Control-on-data
interference may be mtigated in various manners. In a first design, the UE
may di scard dhg aarip}aﬁﬂblssafbf@§egiv¢1d@00ﬂis ghoduigsepifdecizmge déscobrdomesohecttioc hannel s

of nei ghbor r s f i r.d syrrbol S
in the decod?’%%er ;c{)-lcsﬂ:bgossyE EAT?E er a?ureemﬁée?ﬁ%%\?eoréjc%i&fg{n%%i \Efgflﬁ% %ﬂdﬂj ?Ei)ogic ng '0'
or '1'. The pmws@rdred degi@b sigesd pmsstoh(lléSF)esmIappllqandzrha)ediﬁsdatregiletebdctat:mtsynbol S
bei ng given n the ing p na

interfer encePAOSI&Zag@etld l}rrrﬁoafnma% age ar%d@f d:%gﬁ“f 8$?rdp gt mn%blﬁa%gl%?vel%eel ved in
t he synbol peéisérod date bIhEarsstdrrtag@ddmdnétemfmhmmceom@nsmifcbrcanentolrr;bnfmgﬂn (e.q.,
exceeds a high threshol d nd .desi avoi d sendi ng
Gatain oynbUFeBbESEEdAs ReirEh TR PR e eE i oRTOber ML CHINTENS of

nei ghbor eNBgrocdseir Ihigebeexaﬂmbprob@scﬁj &u iDAhe hiRendtiOw-the PRIceSNBmIRYe anpi d
sendi ng data in synbol period Oi of .each sybfrane. t.a- on- dat a

interfer encecor\xmt%ﬁa,pgoqe??pgrc]o%tf I &niBiQoYROHETF PO A - HIETEESHRY f r om
nei ghbor eNBglso BRYmPEHEEQCHEU cindiRY o oMipitingfe@idesl, B.gV ArdoRibali®NBLLS. N
one design, a serving eNB nay send data to its UEs in assigned subfranes
that may havESP 80 # AHGPITEGeETIEE FNIAHEY 0h BTARTACCSTON. RPRPITIBIIE HYCTENBESSSOThe
serving eNB fﬁ%nﬁﬁctﬁ)nlv@mrmre NBy &g saéhecohﬁgeatto%rl ng eNBs nay be

hi gh- power eNBs,” e.g., as shown in Igl 5A. The serving eNB may

al so be an u'ﬁhﬁe@m taggethpdaor qigmnlnméeﬁcrib@r meaonmngtleNBﬁh theydigsospiedherdint ed
eNBs, e 0.,y S08MBodith kel i fard0fle X bRy BV ERR e agmm BIkakig eNB
may reduce |nter erence In e assi gned sub by setting t ese
subfranes t oomsmmbmbﬁqnaﬁélse taved ﬁdoftwmanmﬁutetmwgeﬁé@ a RAMirenauffesianes,
(ii) reducin ?HQ{ f n w, | eveI
or possibly gleltrno ﬂql\lz[n{% c])%ljr?ﬁdnl\g?%epat S e%??%%&? (i % G flJb?r a12

and/or (iv) merofvdxlﬁﬂmlg acﬁIh@lOMmr|am5netherd‘01mediﬂ¢ceagerm@"htirekmme1n|t}m :IrheAn
subframes. The assi gtnread rsnu ra may, ?1? sre ect edht%ﬁ\%eﬁj on_ e ogr{ragcllon
between the ENBSY “BFEATRIFRG ol GRS Pha ds st gned "sTbY FahEsd” may

al so be sel emtt‘cﬁdlab@sﬁdnoandww ifernfagici ax; ﬂlesstmdigeaﬁedﬁlhﬁ Irotadamjneatve aach eNB,
t he desired handof f boundar% n$ v%t ‘ he eNBs hj}ﬁ]e gual i té (? -service (QoS)
requi r ement s“SRET SICHHUL TRV By IfSpra o (e PERSENOand o T OURRT i V8RSBy t he
eNBs, etc. ThediasShghedidsubfahansis. mﬂye nelemweyﬁde inatube tafnfigdt ed ®NBs,
e.g., via the backhaul. In one des terference mt| ati on may be

per formed i nHEpERHE ARG Rrogetor phd! DisPAEk P LA [ 05 At P COPRYBRR & ence
mtigation f@usthenpyer head channels may be performed as descri bed above
and may affect only tinme intervals in which the overhead channels are sent.
These tine intervals may cover only a portion of each affected subfrane.



Interference mtigation for data may be perforned by assigning different
subfranmes to different eNBs and/or by reducing transmt power. Each eNB may
i ndependembl2zgosgicbesdul e its UEs for data transm ssion i nPCTAISa@9i08ses!
subframes. Control information to support data transm ssion nay be sent for
each subframe with schedul ed data and nay be sent in simlar manner as the
overhead channels. FIG 8 shows a design of a process 800 for receiving an
over head channel in a wireless comuni cadion network. Process 800 nay be
performed by a UE, as described bel ow, or by sone other entity. The UE may
recei ve an overhead channel froma first base station (e.g., an eNB, a

rel ay statiohyomicrmmkmmanmhnsﬁaﬁ@mﬁﬂkﬁheﬂ@a&d@bﬁbﬁkm&ﬂb¢imﬁhemmvénmead

channel may rise.th imry s nchronlza ion.signal. th ndary
synchroni zat ﬁ%?m%re NS aret rm‘%%:ﬁr S e R i FH E%E&{%‘“ ‘ﬁ‘g ? & Cand/ or
ot her channeths fm’rcnsmsgnai Ise stdiaé oﬁ)‘oerrhl&&dttadhafﬂﬂ&l onday nalrs sthectisendr dodom a
second base statlon relay statio etc. n,a second tinme
Tt erval -t hath Pecomtegditiod redini Cunind et 8t odie sk bl oRREDyer head
channel may hsragceﬂltedlwn@a@ﬂmmamoﬁ n@diadncldibdafoRbbionh ti5® ﬂmlmitébeﬂfansfer

mul ti pl exi ng Echene The UE ngé> rocess the overhead channgel mthe first
base station®t & CPERYSPTOBRIL ITREL PSnPIASH tor HGthel r s Haraes S1ede| IBW gwa@ék 814).
The first baggigflatic0R tMRYahEVRc&sdd Bysd g&lé@n@rmsmong)ec@nﬂlrﬁ&@ cs@pand base
station may have a second frame timng. In one %g/ for subfrane offset,
the first frBHEV&i 9 STaMAEy 2 WendfFRiEfion el f%@plg@crs blemagfa eaNNFARPTBY an

i nt eger nuanMPfR(ﬁMbﬁEﬂi@M C@ RoM @Scﬁﬁ@%tléam dfsk gtora%@‘ Iﬁignét% dlg_lb?coﬂca?é st and
second time intervals may belong in nonoverlapping subframes wth the same
subfranme i ndexother. gagneliq pprageEc\3cdsnoFNG, othgr)medaire thef ﬁ%fdbfba%?édo GATY RE fir st
and SeC_Ond f gt@l%e%ife'a] th @?&q{?éalﬂ fn ﬂ@?drglrbf 1&5%0‘[?&{15'@9&21‘[9%;11%&1}65_aﬁlﬁ'@nai I rst
frame timng may be set fromthe second frame timng by an integer
nunber of syedndic aperiedds 2 cenggal;pug®ss iowecidPuRio: crpuey, GB.gedhd-[fuiros¢  and
second tinme S %g g i;od t he
sanme synbol %2%§é§ﬁ¢ ¥?&£¥$f ﬂ%gffpéﬁﬁg m;%&%ﬂ%}@ 4 § 1}r#}ned
based on theﬁﬁdM$1mahmnsEmandmphaﬁﬂwwpﬁwmg1sﬁmmmawddnmthembwws%gﬁpofor
subframe offset and.s fset r set
fromthe SeC%t%%II Fno rFE)é(t)ur?ﬁ Hsm% 863)(13? ablg, ﬁ)er e ca}bi gtegﬂ air, adl’ll an

i nt eger nunbﬁrbs@fbesyﬁda(dﬁsmefrlmdsess &clglologaes sﬁdmamﬁr:nedflrﬁm @Gind 'ﬁhﬁo‘fva\rest and

second tine rval s. C er|.appin ol riaod th the
s syrbor {9ep fsueseniabatoe HEF o fnisBle pusRlang PR rrc PEdidethifed based
on t hle fi [) slt su'rmds &ﬁm@a&l@lrafdtoalaﬁd tmamng/eg;{&mcmﬂécsm tﬁ@d?‘f&ﬁmmf rhédlli)I]?nIIDh'Sler vgl S
may al so be ong i n non-overl appi ng subfra t he sane rane i ndex
(e.g., subfr#Hedies.iah upqddiergy. B0 IR omDec R i esai PRicabiioe <B8Bh {1 ane
timng. In Y @drsANOdiRED IS S if8Ppy 111@1{ anm}rh iy @isé Whet BndusenPrPrdmsedas ati ons
may have the same frane timng as shown in FIG 7. The first and
second tine MAgEHEAYs WhHS déSé%é?Pr??dlﬁQ doterapasiyny it YaresH C@@Piﬂ%@wv@ fithe

di fferent syphol qRRId 8D tenflicRE w1t’ﬁ91rth@§£%ﬁ$’l>teoonﬁoﬁér fdalistlie hbd® i nterval may
cover synbol periods 0 and 1, and the second tine interval may cover synbo
period 2 in revnouﬂd%crmiﬂ%@f th%élls@@%@wlél provisied foanably amsparepy skillsdingbe ong i n
non-over| appﬁl@ﬂ) rﬁ!ﬂ@fo'f a5 Re M‘Y?(Fl&sufy f\;a‘?lroﬁg"ﬁlo@iﬂpjtlom th@(ﬂéc@(%ﬁre VJ h%e ‘?ééﬁﬂ)head
channel may be sent by the tfirst and second base stations in a subset of a
plurality of appatsht tonthesci skillsdgh tlfer arpreand ghaggenetio pyudiflesadadined h@mull Baybe each
frame. The oyer:h S e first d base
stations in g slﬁ(ﬁs tﬁ%}?\ﬂgﬁ r atIth%l 0%8%}3 %ﬁg tpyséjrﬂosscép% Oega i (gﬁl%ame In
general , theTmmemhd&domhamn@tmnmyabelsémuwdma6mexumﬂﬂnnu(E$gsuhmnms@nbol
periods in ope on nore spec sub [AeS | n. Qne. sc nario. . the first base
rat fon may PavS o4URi 6 of BFaliing WRSHEMER o s BRGR BOG SRS A b T one
transmt pom&ﬁmkswgbbmﬁlmhﬁmsecond base station. In another scenario, the
first base station may have unrestricted access and the second base station
may have restricted access. In both scenarios, the second base station may
reduce its twansmis MABEDIWS: ng the first tinme interval in order to reduce
interference to the overhead channel fromthe first base station
Alternatively or additionally, the first base stationnmay reduce its
transmt power during the second tinme interval in order to reduce
interference to the overhead channel fromthe second base station. Each
base station may reduce transmt power by lowering its transmt power
(possibly to zero), by



spatially steering its transm ssion away fromthe UE, or by setting a
subfranme covering the tine interval in which the overhead channel is sent
by the otWwenobaressst ati on as an MBSFN subfrane. The UE may/iab@o/osmeei ve t he
over head channel fromthe second base station in the second tine interval
and may process the overhead channel to recover information for the second
base station. The type of infornmation obtained for each base station may be
dependent on the type of the overhead channel. For exanple, the overhead
channel may conprise the primary and secondary synchroni zation signals. The
UE may then detect for each base station based on the synchronization
signals received fromthat base stat GInAIM$ overhead channel may al so
conprise the PBCH, PCFICH PDCCH, PH CH etc. The UE nmay then obtain
broadcast information, control information, and/or other information from
the overhead chanpel . ABG{BQ@&Q%IIGQQSComﬁlnltgtlgip)éoﬁlﬁ&&ﬁgle data fromthe first
base station in a third tinme interval that may be non-overl apping with the
first and second @@%ﬁngh@éY@h%éCb@ﬁ@bﬁmafﬁﬁmtWh@s@@@bmdiBﬁéémSﬂ@@W®n may
reduce its t{h@%%@ﬁgadp&‘ﬁﬁﬁ Eﬁ’f’ @%ttf{% LQé ofla ‘iohs%Estdu'ah &4 \é%leco‘nli‘ tf edl‘ﬁ{erJa? reduce
interference to the data irst ase station. I'n another design,

t he UE may re@ewwﬁmmMMEW@rénﬁatsmgmahVﬂruwlthe first base station in a
third tine interv LRRS i gnal Y, e fr t d base
station in a four hx?ﬂﬂ% |ﬂf§?@%‘€ ﬁ%ﬁlfghﬁgﬁhgﬁg? g%%lﬁgﬁg}qﬁ %ﬁggphlrd

ti me i nter valnforagordfor thayirpbaeassot.he reference signal fromthe first base
station to obtain channel information (e.g., a channel response estinmate, a
channel quality estimate, etc.) for the first base station. FIG 9 shows a
desi gn of an appazatusmgaﬁﬂbdbfﬂemeiwmﬂ@rammmme@head channel in a wreless
communi cati on network. Appar t 900 i.ncl des a nodule 912 to receive an
over head channel FFoHIRIFIOY acélém?{ femdhe ysqond base §tfm‘f11 iehg seedtpe vt h

t he over headinghainngli bei ng sent froma second base station in a second tine
i nterval non- overlapplng with the first tine interval, a nodule 914 to

process the over HEEFWhaMePVIheH THENY | el B secant abdse itatign raclsgater

i nformation f@mbhgs fof ekeddadBasst@tiben, and a nodul e 916 to receive data
fromthe first base station in a third tine interval non-overlapping with
the first andsecond tine intervals, with the second base station reducing
its transmt powes duripg,diQ &fmlaﬁﬁ i 'v&lﬁrénmh%rﬁ&ﬁ' babOsth@AUER o Akefhife ence to
the data fromthe first base station. FIG 10 shows a design of a process
1000 for sentnimg that isovfBetisam a ceranh&pmp ﬁmalgvﬁfrt@ wewddasaatation &Y jao MeHst wor k.
Process 1000, r a

rel ay statlonﬁﬁ%¥2§sﬁﬁgégég§gpgﬁﬁgl%g1§aﬁg§r yhggﬁgﬂggﬁggbgﬂg$?§mﬁThe
first base soﬂmhmmn$awﬂ@9newmmewamf@b@ﬂh@&ﬁhxhamnmhmtbmmdDsnhgﬁBMhminat|on
for the fIrS%m8ﬁ§ %é'gn (bl ock 1012). The overhead channel may conprise
any of the channe $7an ignals described above. The first base station nmay
send the overhead channel in a first tinme interval (block 1014). The

over head channel y n m.a _se ase station (e.g., an eNB
a relay station, ‘g?c qﬁeﬁ“%“?e? %ﬂ R%WFW1§F3§F aﬁéﬂ”ﬁﬁ&“ﬁe ﬁ%hgvg?lapping
with the firsiidgithe id ¢tiser véh a séond suint rimimy «ffisetondtae dtitios by anthtegeond
time intervals may_belong in non- over. p ubfr gIes wWth the sane

Subfr ame | naBRTTELE L AAS G GRhear ABT it end S Rl oo base
stations, e.gverla@sing Rauwdl ipBridds GrithdAmeFgmbsyphil i8ddk SRterminbe bhdcd S and
second time intervals nmay cover non-overlappi ng synbol periods wth the
sanme synmbol P& YFesRddRma&URSyi ned based on different franme timng, e.g.

as showmn in FIG 5A For subfranme offset and synbol offset, the first and
second time intervals nay belong in non overlﬁgplng subframes with the same

subframe i ndex ord-may Taevsthadorfalam appicrsdn &y bape ptpidishagia st fieng ame
synbol peri Oﬁlmlﬂg%% 1sd(§fs@f’%rﬂ§geclaﬁ§ﬁgmgﬂnﬂ{gf Jﬁﬁ@é&&ﬁd%@t&tbﬁ‘b?% iffeddr» as
showmn in FIG 6. TDM the first and second tinme interval S nay cover
non- over | appmngbes ybﬁﬁu_hfrap@ﬁ fedian witeger dirhlpesroé nymkg) stpdspand wherpindhe Best
determned b f ey The
first base siﬁgite%oﬁ[mrr%}gr e clg ({Ot@ ésyel%(%na(wgﬂ%tp "% a’é“b"ﬁg‘?‘?%% eghs{lllgelc%mé) tinme
i nterval in pargdnnden detedioal hamtdemfthe Brstendtsecant érage éinhiead channel fromt he
second base station (block 1016). The first base station may lower its
transmt power (possibly to zero) or may



spatially steer its transm ssion away fromone or nore UEs. The first base
station may al so set a subfrane conprising the second tine interval as an
MBSFN subWwoanw/1266sansmit control information for the MBBEWUsadwbnazesesin the
subframe, and not transmit in the remaining part of the subframe. The first
base station may send data to at least one UE in a third tinme interval that
may be non-overl apping wwth the first and second tine intervals (bl ock
1018). The second base station may redué®e its transnit power during the
third tine interval in order to reduce interference to the data fromthe
first base station.FIG 11 shows a design of an apparatus 1100 for sending
an overhead channel in a wireless commnication network. Apparatus 1100

i ncludes a nodul %. 11121" tO s Ealmqnw \e/rfer%lhtﬁa%ri ieszl%CFQa ﬁ%ﬁ?l}?glagver head

information for a frrst H5SE %
channel fr omadniee fihine Stimings end twaicteiin then fidst fdnk SfecondmBmieningrwedd cowr titont he
over head channel bein econd b ion in a second tine
vl oo i 0] R R EE e N R R i Tiie s Modul e 2116 1 o
reduce transmt power of the first base station durrng the second tine

interval to reduce interference to the overhead channel fromthe second
base station, and-a mddf hfrilfgd%n SEWRFreafhy SPFEMPEITStatiop &qdugssdntRilht | on i n
a third timepdwidrQuMad tho ifst G4RITh@RRI 10Gedicd Midrideentd fosthe 8NEhB@ eRME It T IFE

i nterval s, mnth t he second base station reducing transmt power during the
third tine i hedFvarsesBtitkduce interference to the data fromthe first base
station. The nodules in FIGS. 9 and 11 may conpri se processors, electronics
devi ces, hardware devices, electronics conmponents, |ogical circuits,

menori es, softwar® codds mehadmfeglamebeipreinthe firsiobase siptierh Fdierattiapynit her eof .
FIG 12 Sho ov@ermuﬁﬁé( il s%gdnﬁnﬂrﬁ)é( inferdf%6 A inferRASE gﬁ%'o@%?ﬁ%h@tﬂﬁ%l and a
UE 120, which may be one of the base stations/eNBs and one of the UEs in
FIG 1. Basefrsmahd soonib@samtafione equi pped with T antennas 1234a t hrough
1234t, and UE 120 may be equi pped with R antennas 1252a t hrough 1252r,
where in general T > 1 and R> 1. At base station 110, a transmt processor
1220 may receiveSdataTmommﬂne(dmhhnﬂewhﬁﬁmﬁh®mxauﬂa@amwmuw£@:ﬂ@@ﬁmn@rocess
(e.qg., encode interleave and. nod te) d ovrde

synbol s. Transrﬁrfsmﬁrl es?%ﬁnf2§53 a s%ﬁg %%ﬁ%@mka oy%d edw’rsgwwgverhead
channel s frOOMBMGQSm@mnhamkmndc@seﬂmmﬂﬁﬁmospwhm&semhhmsndﬁﬂﬂnﬂbmmmonand

provi de over head ls, . A tra sm t e-input nul.ti 9 t put
CMVD) pr e e die TS8R i fofbr bt Hess oBL FingRah e egithel  on
t he data syniwekshfranite over head synbols, and/or pilot synbols, if
applicable, and may provide T output synbol streanms to T nodul ators (MDs)
1232a through 12321 Each nodul ator 1232 may process a respective output
synbol stream (e.g@., foe nfdiWNorelatn ), {Ber@RkIR dVeARadstaRil] cERPIE aslbdseam
Each nmodul ator 1232 nmay further process (e.g., convert to analo anplify,
filter, and OAscHmRsIaYY pHShIgNEHiAN sighak P sccondasy mNChroBRtgNFi2l AV iGHk
signal . T doymhiak c‘ﬁhﬁ{éﬁklﬁBéH @ﬂl&?%&l%ﬁﬁ@l f%ﬁﬁﬁ%&@a&%‘ﬂmﬂe?%ﬁ@ﬂ pe
transmtted via T antennas hrogg@{lZS , respectively. E 120,

ant ennas 125@@*@h&%ﬁ@%n&2®2Kﬂﬁﬁ?nﬂéB@ )i%@*ﬁ@mm&ﬂdﬁABQgﬁ@F%OH@@Wﬁbase
station 110 cigy provide received signals to denodul ators ( DEMODs)
1254at hrough 1254f, respectively. Each denodul ator 1254 may condition
(e.qg., filter, anplify, downconvert, and digitize) a respective received
srgnal to obtain ece

process the recerged gégﬁpﬁ%ﬂ?k%ﬁnn%a§ﬂﬂ%§@ﬁﬁﬂkﬁkﬁgd%ﬁé?gQQXAgﬂé%gﬁE

synbol s. A MidGedetldetectatid®5i6 arvalyscodftagiluralite o€subdmsyimsadhsfrdmmeom al | R
denodul at ors 1254a through 1254r, perform M MO detection on the received
synbols if applicable, and provide detected synbols. A receive processor
1258 may process ﬂe 0.The dexod wif alagn 1 dehadie theapemeadetenickd soda) byt the fidet ect ed
synbol s, provi ode dat.a for k. 1260 nd provide
docoded it obiAREr N DR B RaatbenTaitiety sl Rohesist e bl 180,
On the uplink, at UE 120, a transmt processor 1264 nmay recei ve and process
data froma data source 1262 and control information from
control |l er/ processor 1280. The synbols fromtransmt processor 1264 may be
precoded by a TX M MO processor 1266 if applicable, further processed by
nodul at ors 1254a t hrough 1254r, and transmtted to base station 110. At
base station 110, the uplink signals fromUE 120 nay be received



by antennas 1234, processed by denodul ators 1232, detected by a M MO
detector 1236 if applicable, and further processed by a receive processor
1238 to owbanw/nbessdat a and control information sent by POEUS2@9/039818
Control | ers/processors 1240 and 1280 nmay direct the operation at base
station 110 and UE 120, respectively. Processor 1240 and/or ot her
processors and nodul es at base station 110 nay performor direct process
1000 in FIG 10 and/or other processes £br the techni ques described herein.
Processor 1280 and/or other processors and nodul es at UE 120 may perform or
direct process 800 in FIG 8 and/or other processes for the techni ques
descri bed herein. BanﬂmbesmmXﬂzfahdn128ﬂumayth¢@wehdatdwamdcmnmgmanacodes

for base statlon 110 ,and ect i dul er 1
Goheaat e UESPTRI e R alEn B R S o p R ARG s et B
provi de resofurther @mpritiag:f or t he schedul ed UEs Those of skill in the art

woul d under stand ¢ hat. format.i and SI s, may _be represented S|ng any
of a vari oty of IFEEMEET (e hrD Bt SETaRaEBLIT HOcR RS, TRl SHBPET dat a.
inStrUCtiOnS%m@QﬂmEﬂﬁﬁﬁgmﬂﬁﬂbﬁﬁﬁ¢ﬂﬂthﬁégwﬁh§mubltS synbol s, and ChIpS t hat

may be referenced throu t he apove descrl tion may be represented by
vol t ages, current®? ectéli‘ge g‘ﬁaﬁﬁ‘e’t‘il gas n heggher ithe PPE‘F‘H’S Ibcfs‘i?&{*‘ {ary| es,
opti cal fIe|gﬁw@bn@ﬁﬁh@@hg§ﬁoﬁﬂh@gyoﬁﬂﬁﬁiﬁﬁkmon t hereof . Those of skil

woul d further appreciate that the various illustrative |ogical bl ocks,

nodul es, circuits, and algorithm steps described in connection wth the

di scl osure her ei ngmay mgrﬂemahe,mgﬁ@g fgieheeg@;ﬁ[;rgs ¢ hardware, conputer
software, or combinations of both. To clearly |IIustrate this

i nt er changeabi | i tfgceofingareduence sienel feot thadrse baso siefions ajthirdgme iegryad. the
component s, RAGKS xigMAliSep Gl Wid SroR B SLERR HABuRCAACYRSSA RA] above
generally in ternms of therr functlonaflty et her such functionality is

i npl enent ed @@ﬂmaﬁMMmﬁbﬂ@MngbﬁnmmkEWMGpénds upon the particul ar application
and design const rghnls,] FROSALAD IS AYETAL it YRl Mhidid LEdaAibhnpns may
i npl enent the descri i onal y I'n varying meys or’ éach parti cul ar
appl i cat i on, infermagercfor thaybire beswetsativion deci si ons shoul d not be interpreted as
causing a departure fromthe scope of the present disclosure. The various
illustrative |ogical blocks, nodules, and circuits described in connection
wi th the discl osurse hdheinethodyfbRim rrpdzvmmnttl&dﬁmbapestﬁmnmd aVfirithraasmit

dpeci i i m eararen el PR e S PR ao B OER e oyt IR (FPoy

or other programmabl e | ogic device, discrete gate or transistor Ioglc
di screte hardmare conp nent s any_ conbi nati hereof esi gned

perform the functifns g@§$ﬂ#ﬁeﬁnﬂ “mqﬁﬁéﬂ%gﬁf MGy %' ﬁ?gnay be
a M Cropr ocegseds andthe sbddnd B@e@daﬁ&{m%sﬁmedtab@esprocessor may be any
conventional processor, controller, mcrocontroller, or state machine. A
processor may al so be inplenented as a conbi nati on of conputing devices,
e.g., a conbinatipen ofryafdpRdaRda MGHRPEQRGRSY . @ plurality of
nlcroprocessors one or nore mcroprocessors in conjunction with a DSP
core, or any ot heecaiinhdatbfipmdhe Bt kase statien 18 e dlied nc itoretl RevO W IaBiBD i t hm

descri bed i NwiR rlﬂ@%ét%d"\ée%&ldt Jﬂﬁle qht%ﬁjags Wh%reﬁleﬁ{%' ooy b%% s@ﬂgﬁdﬂe&gceg' rectly

in hardware, in a software nodul e executed by a processor, in a
conblnatlon @@BﬁMHXWMDmﬂmgébi@wémgwnmﬁuhbwﬁa¥w¢eéﬂﬂ%ﬂmmﬂ$wmﬂﬁeﬁnﬁy¢efIash
menory, HEFR&X ROM nmenory, EEPROM nmenory, registers, hard disk, a
renovabl e di or any other form of storage nedi um known in the

art. An exenplary storage nediumis coupled to t he processor such that the
processor can rea |nfornat|on fro Le i information to, the storage
medium In the al ernéylﬁgmawﬁ rg?%fzﬁ%n%%ﬁnuﬁ?ﬁﬁom‘nmn%tegral to the
processor. The prmoeass@nre@iving dneovsthesdgeanna diouna fiaybase staden inr st it C. The
ASIC may reside in . a us ter he alternative, the rOCessor and
the st or age. I iral radicBRmsCosiie e FED st Yo BEOETRE na
one or nore pxevhai-yvaleppign®ith tdirtwinetihonsl; dascri bed may be |nplenented
in hardware, software, firmware, or any conbihation thereof. |f inplenented
in software, the PEMR{YGRL Y Bro L ARSI GO IS AEPRE S0 8 5% %bne. or
nor e i Nst r uCtHf @RSt fof 0dEir@Ba se@pput er - readabl e medi um Conput er - r eadabl e
medi a i ncl udes both conputer



storage nedi a and comuni cation nedia including any nediumthat facilitates
transfer of a conputer program from one place to another. A storage nedi a
may be anwoava@i2zedsBe nedi a that can be accessed by a gemreraiS2@unpmsse or
speci al purpose conputer. By way of exanple, and not limtation, such
conput er -r eadabl e nmedi a can conpri se RAM ROM EEPROV CD- ROM or ot her
optical disk storage, nmagnetic di sk storage or other magnetic storage

devi ces, or any other nmediumthat can b&used to carry or store desired
program code nmeans in the formof instructions or data structures and that
can be accessed by a general - purpose or special - purpose conputer, or a
gener al - pur pose or speci al - purpose processor. Al so, any connection is
properly terned a,,C0 terre g r th ftware is
transmtted fron1a ngélﬁ aﬂlS(QC%ngq 4%?%mnalf%4ﬁg3§%ﬁpgéa% Frr‘?§8?am%oaX|al
cabl e, fi bertimpigithat dadffset, frctrwa sécxadd tranne timik ggifttiad sesenddasd daaion bl e n(t@t) or

wi rel ess technol o such as infrared cro t hen

Coaxi al cabl BAIT DESRTeE A1 BT feor ey g papissd o |

t echnol ogi esowyiappiRs sibHamas edth daadi Qbfrand indie£ ldoaYi@c@bBed B8 | thkdl@eht lafd t he
definition of nedium D sk and disc, as used herein, includes conpact disc
(CD), |aser o frypg e g sc, dlgltal versatile disc (DVD), floppy disk
and blu-ray disc where disks usually reproduce data magnetically, while

di scs reproduce data optically with | asers. Conbinations of the above
shoul d al so be i MO udddeapPratss aficdingd§puhessin thsrfithere saign 48 imblrEe The
previ ous desﬁﬂhln%tthé?rh &f‘sem&ngls&%h@%@um% oid deshdivas RARN By @R YntQRF SON
skilled in the art to make or use the disclosure. Various nodifications to
t he di scl osuf@nkgr of syyebol @ard@dSyanépfp@r%ﬁhet%sft g seconldjtimeaigterglst qoEergion:  and

t he generic . Lo I i@lions
W t hout depa?{e:ﬂ%gﬂu?ér g}ﬁﬁ%ﬁgégﬁﬁ r\){jﬂltﬁlr %I#ﬂ%s opgpﬁer%gmédegtjdse E:&%ﬂs?ltﬁ?gas#%stﬁé

di scl osur e i Brshotd seernddidend timange |imited to the exanpl es and designs
described herein but is to be accorded the w dest scope consistent with the
principles and novel features disclosed herein. WHAT IS CLAI MED | S: CLAI M5
1. A nethod for vlrel 83s apparmunit alkinony, wmnﬁnnhéﬁgnanésabudhgwanmmmerhead

channel f ron}laefslar gtfratr)nastlemf?lt atl Own crein Z%h ?an& seconci ﬂt erlr\{t TV, lstc%$er0\6%[ head
channel bei ng S SATC 10T A le ﬁd %ase &t at’t 6N PO g8 ? 'm%r va

non- overlappoﬂ@mMmﬁ@gmhﬂlﬁmkﬂiwnhdﬁ&nmtgmﬂﬂlmx@ndummmce55|ng the over head
channel fromthe first base station to recover information for the first
base station. 2. The nmethod of claim1, further conprising: receiving the
over head channel fx omThbepmesend chas e’ shalidr oomprididdne second tinme interval;
and processing the overhead channel fromthe second base station to recover
information for tHENS 6ﬁﬁ“ﬁ§%@ﬁ%f%Wﬁ%h irsgbase-patiopai g gpnﬁﬂgpﬁ?f“mmhereln
the first baserigpptd AthhRsfit bhd Seokd BAE ihtbVhIOOwhdiah the s@biAdBise fsta@bn @
second frane timng of the second base station by an jinteger nunber of
subframes, alfdUsshERRINH! PavET fpriag the dhjrdidng Hﬂewaﬁ%rqdﬁewtﬁaﬁe@nﬁewdh@ 4t
nonoverlapplﬁgmgygﬁﬁﬁ&@§MMh%h sane subfranme index determ ned based on the
first and second franme timng. 4. The method of claim1l, wherein the first
base station has a flrst frame timng that is offset froma second frane
timng of the secy Qggﬁ f synbol peri ods,
and wherein the flrst an %%@%ﬁﬂg?$%%§?ﬁ$g$€%@énggv Iqsrlrrll%noverlapplng synbo
peri ods with sanetdsavbeic peedseu donigaxeddiot wedivnad ovrakead chanchéomi ¢ §tst and
second franey k| 0 in il \ind AT Bf o Rl RLA hunn WSHE D i { LESHa Bigse.
station has & Tifrst frane rmng th t a secon rame timng
of the seconsttpmsie st@bndnmbyintarval mregerlappimgwith ofic fusbfimanmesnahdndno i nt eger
Cover non- ovErrapary caonbar B rrBELS it s b st APt R Agdhe ! ©
det er m ned bfisebhsosatide first and second frane tlning.6. The met hod of
claim1, wherein the first and second base stations have sane frane tim ng,
and wherein the first and second tinme intervals cover nonoverl appi ng

24, The apparatus of claim 23, wherein the first base station has a first frame

timing that is offset from a second frame timing of the second base station by an integer

number of subframes, and wherein the first and second time intervals belong in non-



synbol periods with different synbol period indices. 7. The method of claim
1, wherein the second base station reduces transmt power during the first
time intewoabowssseduce i nterference to the overhead chaomals2dmosasisie first
base station. 8 The nethod of claim 1, wherein the first base station
reduces transmt power during the second tine interval to reduce
interference to the overhead channel fromthe second base station. 9. The
met hod of claim 1, wherein the second b3a%e station sets a subfrane
conprising the first tine interval as a Multicast Broadcast Miltinedia
Services (MBMS) Single Frequency Network (MBSFN) subframe, transmts

control infoovetpomng fdrfrapiee WilBSkNesubfraraerinden dethenisetbbasedren thndirsdesd not
transmt in renmsjnin art of the subframe. 10. The nethod of claim1,
wherein the &Vé dn obgtcrﬁaﬁnel conprises at |east one of a primary
synchroni zation signal, a secondary synchroni zati on signal, a physi cal

br oadcast channel , ( PB h tral fo i ndi cat or nnel
B BN A A O A Koy
[ Rdi calt or Chﬁﬂﬁﬂ@ghe(t Eéi;]ﬂfﬁ?{)frorﬁ&secgh@framé iech it tied s@tdﬂdlbase/mroﬁlbpgh Ineega}ver head
channel is sent by _the first and secqn ase statigons in a subset of a
plurality of "§HF o5HeEbY! ﬁeré%@éharndrvalwéem%? T d et RE st NN ATrioreT Mifer ei n

t he over headoghapig syrﬁo&@sﬁo@wlﬁm@n{d JyfiboPpdiod AR U RASMed badct QASthe N
subset of a plurality of synmbol periods in each subfrane.13. The net hod of
claim1l, WneE@F ‘I‘Pdtsﬁ‘é)né\frémﬁélﬁﬂngahannel conprises a primary synchronization
signal and a secondary synchronization signal, the nethod further
conprising: detecting for the first base station based on the primary and
secondary synchr off zatliherfpeirgina Pt cleing AP + whereinrthe fid gad secand base Hgipns

det ecting f O/ NGms SEARMRAS Carkl Fhd:AR RARRE AN LD Ak TREXa RISy GSRANDAT Y
synchroni zation signals he second base station. 14. The nethod of
claim 1, furovelrpmenypmibel payiody witledifiereyt symbetf pariedemlicsh.gnal fromthe first
base station in a third time interval, the reference signal being sent from
t he second base station in a fourth tine interval nonoverlapping with the
third tine int erv%?l dihel wpm@mssdfnglaim&M e*ﬂereémctbe si deval ohe qmudekver fis r st
base station to an%l n chan@a% f| nf rmt %tl t he f{hu tuntq)a? stlatl on. 15.
The net hod 0?0 9, e € "Phe N fi Frst aﬁ%sse 8P AF PO A LS STV (M ansni t
power | evel b‘haalhpplﬁg dzvﬂh\ﬂfe firhand &c&&hﬁﬂﬂlntmmdwhmmthelsmﬂ bﬁEfe stakien second
base station. 16. The t ho wherein the f t base stati on has
onrestr ot edredites SEMHEPYHS Yudies e Tk e PS40 el alef Blenr S gl "1 7
The net hod ofroltiad fidstlhasd dattoner conpri sing: receiving data fromthe first
base station in a third time interval non-overlapping with the first and
second tine intervals, wherein the second base station reduces transmt
power during the 4ghi rd\@dn@tdr?;c%fa\ﬁabmg&trcgglgﬁgng nterference to the data
fromthe first base station 8. An apparatus for wreless comuni cation,
conpri si ng: neansaqoﬁ}PuFeéé"éﬂ%}ql%@e@HmW@PH%&%l channel froma first base
station in a first tingqd fbtr%ﬁﬁéﬁlg at 18Rt OHEENGAL: GhARARL ah VAR Mhndel OM a
second base station in a second tine interval non-overlapping with the
first tine i|fAp@raEpt baanhtiatredng frgting peagsithrgoveHsaddanpd Reing KeriAem ¢ r om t he
first base SLRPBuLOEEONSE RO il Chonl ARrfohl WRASH: Tl finl. 19-
The apparatus of claim 18, wherein the first base stpatlon has a first frane
timng that interofifasét from a second frarre timng of the second base station
by an ipteger number Qha®u LIRS mANMELE Qufdifer [ RlecanthesgrAngy L1 Mo
intervals belong in nonoverla anes W th s frarre I ndex

det er m ned bewsedk! dront thefifsi bast staMtse@omi 1rifmamm10n|fcmtlmgirst2t(ase stiienappar at us of
claim 18, wherein the first base station has a first frane

29. A method for wireless communication, comprising:
generating an overhead channel comprising information for a first base station;

and



timng that is offset froma second frame timng of the second base station
by an integer nunber of synbol periods, and wherein the first and second

ti me i ntewoab®/cesser nonover | appi ng synbol periods w t hpsams2eymbasis peri od
i ndex determ ned based on the first and second frane tinmng. 21. The
apparatus of claim 18, wherein the first and second base stations have sane
frame timng, and wherein the first and second tine intervals cover

nonover | appi ng synbol periods with diffé&ent synbol period indices. 22. The
apparatus of claim 18, further conprising: neans for receiving data from
the first base station in a third tine interval nonoverlapping wth the
first and second sehdreg th&toefﬁl\haddsqhaMBélfreinrtht fiest bascortion ase fist dine omenvelduces
et a from £ nOer P o pduaRL b 5o 55 ¢ R B iR DR Sy PaTaLChRRGP to the
communi cat i omgn-eeApppisd wigh thatfirdt éastintand. pr ocessor confi gur ed to receive an
overhead channel froma first base station in a first tine interval, the
over head channel being sent froma second base station in a second tine

i nterval non-overjoappiThg nwiidd dfR@ihi20swhérbidBhd Afsebasalstatignbast DR fERSS t he
over head channel rom he first base station to recaover information for the
Cirst base sTEmEh Me frﬁﬁ%naﬁifa@f © Ging ofithf s990nd e SN OK @M f1$%KE  base
station has gudiber SF shdtARRs, tdnd igrdibate St fdf Se3ndf TR nBere@E BAIGhd matga- ti m ng
of the second base station by an inte nunber of subfranes, and wherein
the first aneveslapringsybfismes m@r%lles%ubfg?%gld% defsreivest basppiondhs fibt radres wi t h
same subfrangchndemdghgpm ned based on the first and second frame tim ng.
25. The apparatus of clarm 23, wherein the first base station has a first
frame timng that is offset froma second frane timng of the second base
station by an intfger 1iyEReloqQr ROl wRELH RSP WAREPHA 4 fift fkhst and
second tine intervals cover nonoverl appl ng synb periods with sanme synbol
peri od i ndextigegeharindtcbiaoed senond Fremé timgtg (éﬂﬂ@b @%@ﬁl&sefﬂt'cawe by iapiimigger 26. The
appar atus of &Lt?e' Tk ba glrlCﬁf n ntdk\gl%erélﬁg& %%90@19 tf?I?eslﬁteR; téogasnolﬂave same
frarretlmng, and erel et an secon tinme 1 ntervals cover

nonover | appi n@rlgpmmlsyqﬂmd lpeldsisvwnlhsadlefs‘ymbehpers)ylnbdﬂx qeerinodd bagit oasthe 27, The
appar at us offsl[ 1 m ond wher ei.n the at | east one processor is configured to
recei ve data fromthe ff tnba%e station in a third time interval

nonover | apping with the first and second tine intervals, and wherein the
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conput er pr ogh&Mipine dibing, eMWhcRinghic @irg amauicesnd eadaikdevaike dowm non-
conprising: code for causing at t one conputer to receive an overhead
channel frorr?‘ﬁ’ﬂf"li’ﬁl’é%syﬁg’@ %PQ%WB%HS‘? reat%ymbgf priofndiGst-er val , the over head
channel being sent froma second base station in a second time interval
non-overl apping with the first tine interval, and code for causing the at
| east one comput et o THE Gt9d of Haimfs (HESHCEMAINHE from the first base
station to reCOV%dﬂcﬂngFa!ﬁﬁBitBBw&fotlfléqﬁrs{ e btatd@SEurk Ald @BondZ4ne HefRi hod for
wi rel ess conmuni cation, conprising: generating an overhead channel
conpri si ng i redusaintesferangs toghe pyesheath ghpandfieon BHascoapdiarsntiiting. t he over head
channel fromthe first base station in a first time interval, the overhead
channel being sent froma second base station in a second tine interval
non-over | appi ng wi4 h tlhe nfethodtof elpime29, furthevedmpr@®g: The net hod of cl ai m 29,
wherein the first o) r f i et from
a second frane ti Se%g% ﬁﬁf?a%ﬁe &n@%&g@bassg% a4 {n?e”ﬁtet\’aﬂ agll\dtup ff(jaztglsérB% Oa(ar%sgr of
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??Pgreghgpggggnzut?Jnr%nal‘lrtTt‘lat%S% cvgln{rgl 1nta rma‘uont%érrtf?er@[BSEl sub aGn%eellﬁ esu frapn?‘es %gd on the
not transmitting 1n remaining part of the subframe.

35.  The method of claim 29, wherein the overhead channel comprises at least
one of a primary synchronization signal, a secondary synchronization signal, a physical

broadcast channel (PBCH), a physical control format indicator channel (PCFICH), a



31. The nethod of claim?29, wherein the first base station has a first
frame timng that is offset froma second franme timng of the second base
station byoamvymnseger nunber of synbol periods, and whereirnstéve/osisist and
second time interval s cover nonoverl appi ng synbol periods with sane synbol
peri od i ndex determ ned based on the first and second franme timng. 32. The
met hod of claim 29, wherein the first and second base stations have sane
frame timng, and wherein the first and3kecond tine intervals cover
nonover | appi ng synbol periods with different synbol period indices. 33. The
met hod of claim29, further conprising: reducing transmt power of the
first base splatsicalndachuntink gortivé clmod@DCOM, andtaephyaicaltlbA R@dudieatomrthemifebr ence
to the overh&gﬁ ﬁyannel fromthe second base station. 34. The nethod of

cl aim 29, 8 conprising: setting a subfranme conprising the second tine
interval as a Miulticast Broadcast Nhltinedia Services (MBMS) Single
Frequency hbtmorﬁg£ gﬁﬁ g» 2 nlttlnﬁ>control i nformation for

t he MBSFN subfra ﬁgw Pf el BTHW¥5 Smitting in remining part
of the subfr arre s%ﬁdmgr bﬁ? R thael figsh b@de@ta@iﬁﬂ% a vﬂﬂﬂrtﬁnmmtdaﬁﬂ ;ameb-bwlagplﬁ%annel
conprises at |east one of a pri.mary sy chroni zation nal, a secondary
synchr oni zat 8 ts giied| andgse w{}’sf@aunwa d A4S nW@Pnff( fatiog 15 %f cal
control for mnsintdjosat @er%hﬁé"'ﬂlﬁ‘li 1RGSR to raRBY fitGiRrend®Whé Bka ORI hS!
channel (PDCCH), and a physical HARQ indicator channel (PHICH. 36. The

met hod of cl Bish®29statiqlr t her conprising: sending data fromthe first base
station in a third tinme interval non-overlapping wwth the first and second
time intervals, wherein the second base station reduces transmt power
during the third Y% me Anapesreb far ovirclesueanmyiticatipn coMBES® t he data from t he
first base staliGfeandfor AhcARRALALNSHLR! HIRIFIBRSHGATHALRAN O a firs
conpri si ng: means for geheratihg an overh channel” conprising 1 nformation
for a first b@g@a@maambn and nmeans for sending the overhead channel from
the first base Strgé OR,! Sg‘lﬂ%} fhd §$erﬁéa8f‘§hdnﬂ&§fo‘{@ he fﬁJﬂ%as%Vf«‘a]'ﬁQEﬁlda e bei ng
sent from a second base S0n 1N A secon ntarval - non-over applng
with the fir mtter‘tal ntbe lomrmada;hannBBbeiﬂ'g1senaﬁpmraaseu@lddﬁase ktafion B 7 scbond tivee

conpri si ng: means fo (ﬂﬁdqngg %e%@ﬁn eltbn@{ of the first base station
during the seéecon ? ﬂe R ?]}o Freduce interference to the overhead
channel fromthe second base station. 39. The apparatus of claim 37,

further conprising:; ns for s en fromthe first base station in a
third tine intercgr HﬁﬁS@@Pﬁgﬁ ﬁg‘ﬂggﬁa?m%C?W?@?m%nd second time
intervals, wher eifednheorseeantg Basaitgloalt oNtheefttiCiRSe bhadns diringp@yveécotldir i Ng

the third ti interval to reduce interference to the data fromthe first
base st at i Ongra;le interval to reduce ?nter erence to the overhead c%annel from the second base

station.

39. The apparatus of claim 37, further comprising:

means for sending data from the first base station in a third time interval non-
overlapping with the first and second time intervals, wherein the second base station
reduces transmit power during the third time interval to reduce interference to the data

from the first base station.



