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[0009] In view of the inportant role of the Hedgehog
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optionally separating individual isoners; and
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each R5, when R5 is present, is alkyl, hydroxy,
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E@ggi It 3%13@6 gg%ﬁ]glgr §| Iqaiﬁ%b gaﬁwr %[lg)%n?]lad ﬁvy communicate with

@lﬂﬁ&’ﬁ%@l sktion MY xMa) Kikion anohabeahk Md)wﬁﬁiﬁ(a bae station 110 may
hydr ogen, al kyl, al koxy alkgl hal oal kyl , hydroxyalky

tramspuk gath Ko subaeribes tatibe r19 to a¢1Poy Istam)m éa@sr\bhmly Imay retransmit the
|a kyl.am.nocar.bo ubsti t.ut

C%}% Itoo %(1 q(scmilber g?atlgptq?égna rf) gnlf stu%%crl er %tatlo a%q(r%a?l trﬁﬁ}ﬁmt data

toSrefayd;Ea@@ﬁfuo rwiaick Way réﬂﬂﬁlsﬁiltz’tﬁe tsta h(yﬁzlisagﬁiﬁon hyolr B¥yt station 110

al koxy, _al kyl,, am noal kyl , al kyl am noal ky|

mdawbwrahﬁ ﬁéfaw 30 mRy alsd Jey ablRyp compnisats] Wcﬂy with one another.

t t
ﬁiﬁ%ﬁ]ﬁ 'OC;;%]%Q @ﬁ&fﬁ F(ﬁ%l% 9@? ‘%xél&nll@g%:tﬁ@gﬁh Is%bs%Hpecf stalt#dh 992 via relay
hteti@rso &2 land 0124R12)mmlmb B&Qfﬁllmlqglﬁisb estativint h1G meaynirhnsmgenlata for

ch they are attached f et eroc cloalh¥
8g>(spr |s|ta3;10§u iq 5lay statep | 1 may e Ellb%mt the data to relay
stgapendeptty n%ﬁzl ﬁﬁﬂl@ldré‘tfaﬁgﬁlﬁ‘ltﬁé/ Idatar&ﬂ A, 0¥k ¥thtion 132. On the
hal oal kyl , al kyl'car bonyl , al koxycarbonyl , optionally
splbdg |a1b$oexber:ytahoal 1k’532| makyﬂra}nsamt daia aﬂOI lsplzs'u bstion Udd which may

tero naI S roa | al k
ARTRT a5 edRC ool da7 KRy FipicG FeREs i gnt e dute o base
hydr ogen or aIkyI Rl3a is aIkyI anlnoalkyl
al kyl am noal kyl , or dialkylaninoalkyl; each R14 is
i ndependent |y hydrogen, al kyl, hydroxy, al koxy, am no,
alkylan1no dialkylanino optlonally substitut ed

T T Y 1

o, o



di al kyl am no; or R4 is heterocycl oal kyl optionally
substituted with al kyl or al koxycarbonyl; R1l7 is
W@ ywBo#ske | , heterocycl oal kyl (optionally subsPCT/US2A8/057122

wi th al kyl or al koxycarbonyl) ¢ phenyl al kyl am no,

phenyl al kyl , or phenyl; and wherein each phenyl

ei ther al Qne or. as art of a group in RL7

st § 1030 Bepeatation 1t 1 95ma potscrdle towqr@nwa%&gﬁcﬂw}t% subscriber

Qatic K¥b:addlBayi SINYEr Sae Br Qﬁor@l IléYaly’ sti&R F? communication with

heteroaryl substltuted with 1, 2, or 3 R8a or R18b is
ﬂwwxsmbsmﬂﬁhted with 1, 2, or 3 R9a; R19 is phenyl

TS § ¢ oG A 3t ofimil 0827508 BBy FEHGHERAE sation 110

&id‘ﬂbscﬁﬂ)éﬁ)’&ﬁ%bmw FIG! K¥ls8 Whb@R e, cx@mple of 3-hop communication

al koxycarbonyl; R20a is hydrogen or alkyl; R2Qb is

beteiayit basghsiationyt Wdang subsaribep sta@pn33ﬁagdn erperal, jashaspsfggipn and a
3. I
%ﬁ’g%ﬁ‘%e% u‘{t%g Wnial){ %C’)m%l:um%gte V]ﬁs ol %11 flf IS%OIE')%t CPahy following

bakapioey tfﬂo@aihle)plerspadtiv@rmahl gyv@lstmironl att @ghtrahrh RtagibK yd a @hition in an
al koxycarbonyl; R22 is phenyl substituted with 1, 2,
Bpstrgaipagtiyto Ph@sel séatiopy é%%\fig)wn%tmg% PGiRTEl Anftatipmin axdownstream

hﬁ)ﬁgﬁk Bk i s independently alkyl, cycloalkyl,
g eny oxy§I or ROb; each R8a is |ndependently
0ddpbgerk IGh Al shows ranFﬁ;an?baCﬁralR@ atriguier{®perbian tohyltihop relay for a

De RS on 0 ke dED) e en Y0k, . K, rRE s GH e may be

?&Eﬁ@)ﬂléduﬁl?cﬂuﬂﬂst(;f flame, ]@dfch%iraﬁi@e hfag E@I{]g%ﬁ‘éde&rﬁ@ﬂeﬁqrﬁg duration,

rom al , hal o, al koxy, hydroxyal , am noal kyl ,
a8d Sahkkbwmdbémy), ;angl reqy RQQ)artstm@d mtoea(thRQbk swhiggme and an

}Tﬁ%{lﬂg Eli]?gr ese% (]{_va ! mﬂeﬁﬁ] %ﬁfj? I%%?] Iﬁ%lil Bg’ tslegalfgte(g by a transmit

dh@rrﬁwlcﬂﬂgde(TT@tah@ﬁ&bdel/ve&%%ﬁlhsfsid)h%d Iomre:zocycl oal kyl ;

0 tlonally substituted heterocycl oal yIa |Oﬁ¥
H}DQ,?; ;@, Byber apfynhypico srirghrangls may be define Each physical

ﬂlbt%léfh%lgr ??1?0'11@6' 03&/& %&%@Q&l tbéﬁ%@? :Mggézhs or distributed across

tkﬁ(symail%alﬁaﬁiaith 3( AT RIG 41 suNFB%BﬁB{lQrB&&&o & defined and may
each R9c is present, is

wh
PM%%’@E éﬁﬁ% mhyrigal mhwﬁ Bf}sre X8R apfnopg mgppipe.  The logical
I O R163; each R1 1
F@C?%{é%}éemnd’ﬁﬁﬁ‘?“h’é‘ge gg%&“%ﬁ%%y, - NRI 5R15a,
H98B8bnalAsystewmsini KIGt da dewehasybfrangphiayp malidg a preamble, a frame

SRS B RS RIS PR LBy g,
FRAlidkS(OLY BupdE NThd WdhaEN. ma) &@xXYa k@v%ﬂransﬁﬁisﬁﬁﬁt'hgﬁ’ﬂlay be used

al kyl am noal kyl , di al kyl am noal Kyl , hydr oxy alkﬁ
bqotsubmabmystgmtfpt faeg mc@pt»cayldlsamh@mzatm i d falFlc)H may carry

tut e het erocyc k op;
BRTHbREH NSNS NPT Lo Bp R B B s, The
DieMA mgec[hrﬁyoa IBLL-0A P hﬁé’ss@g’e? v&h&lﬁ@l’fa@dmﬁmﬁm 1ﬁforrnat10n elements
heterocycloalkyl gptional ly substituted with 1,
Eg) & perippy bipeh Q€ ﬁt)llltyolsléf%@ﬁ%%p {¢-BrTEPEE allocat10n5 for downlink
Ek%/cgg XWﬁE IW]L l\flﬂ?lrﬂ%L léX i %@% e, which may include IEs for
koxycar bony opt ona Iy substituted’
cyradue ay e lodlickiytre] ioformatiad foy u@hh)ls tedesd. etihdhéderilaskr ylrgts may carry
tional ly substituted heteroar alk d opti onal
diin e @ﬁtS@BSCﬁE%W%W CINGRHEEVS ﬁ@lé AubdFamg wgy . imclude uplink
RI38, Ivwhidl ktdy c@fﬂr N@ah Kitbm ﬁlekyﬁ@%waktgﬁf&m Q¢heduled for uplink
dlalkylanlnoalky each R14 is i ndependently hydrogen,
trhoplissidry dr oxy, alkoxy, optionally substituted
het eroaryl al kyl, or optionally substituted
het erocycl oal kyl al kyl ; each R 4a is hydrogen or al kyl;
and R14b is al koxy, am no, al kyl am no, di al kyl am no,
or optionally substituted heterocycloal kyl; R15 is
hydr ogen, al kyl, al koxyal kyl, hydroxyal kyl, or
hanaIkyI R15a i s hydrogen, al kyl, al koxyal kyl,



positions with one or two groups independently

sel ected from al kyl, al koxy, hal o, hydroxy,
waoeasnosyc! oal kyl al kyl oxy, heterocycl oal kyl , aPdr/us2008/057122
het er ocycl oal kyl substituted Wwith al kyl; and all other

groups are as defined in the Summary of the Invention

I nmpound of Fornula |. In anpther enbodi ment
E é9lan\?jﬂtgegﬁalp s lored Mk sk U #rarpgsr Y £oyer iy Eaction of a

R2mandinRBe taagbeshoid Fﬂ'? BYY ieghll gt 4Wrﬁleg$ﬂ!1@frequency

are attached forma pyrido[2,3-<f]pyrimdinyl that is
divisi@ubsitifleniee (@FDMesBnbols- the downdink Supfeme iinelpdeanz? OFDM
al |. ot her, group as defined, i e S ry, of the .
vt g oD B SR e 0o 6 DY Sy s, ol downlink
ANtaRRS aiNHkEaBtamé hRyialeanté efhcpa@Yiisas a Compound

of Formula | where R2 and R3 together with the )
BPdPhi didsyshovis HiTEh 11 hbgscatationtnae Wamnfibdatn 40 a subscriber station
glae)omq/ g%? ré r%%ts? m{zéf) Ltglnlpl%gy gﬂp%loﬂya transparent mode and a non-
rankp&reht tn@ddeaﬁ)td nodtiiop- relye| omelital digey rsoitied blﬁwhcterﬁmds of the
all other groups, are as defined jn the Summary th
tr?ﬁ%ﬁ&epbﬁwg@ rang e REBHIHBSISFENENOAGH Jhich arlerfieéﬁ&tq#em detail in the

B

pyrimdinyl t

6, 7- di hydr o- 5H cycl opent a[ dTpleilmi di nyl ;

é% ere %Y§ ngbl%

oRr ovi des a Conpound of
together with the
o which they are attached forma

and all other

groups are as defined in the Summary of the | nventi on

for gifgempour

1d of Formul a | [OOZﬁkmﬁﬂnﬁmpther

ho | n\lonfl oh nr VA nrmnunr*l nf

onrhngll nmant
mhe

Formul a |

pyrimdinyl f
5,6,7,8-tetr4
S, GrahsPrbMl I 4
5,6, fuBetetra
5,6,7,8-tetrg
which is optilo
8- positions \
sel ected froj

uu

re Bde amdoﬁaclted@let henismmsshdin ohthe downlink, generates
0 VbighmtMacsaiges adnd @ bReh dt@IrBir@nsmission by relay

hy diiQRyk i dof 3, 2- <i]pyrin1diny|

ahydropvrido[ 4, 3-<f]pyrirnidin

\hey df iy sthido] @trqnsml]sp:i/mtq iereived) romdhe base station but

myottoopyoutoampmt@rmtpy,rﬁeﬁdrmE each of

ted th
t ?S%’%%rsb&if Stagign o as|s hlalgn}??g from rhe base
x al K100 g gesepie fiﬁta }i&g?lay Statlon%;

benzyl oxycar
phenyl al kyl ;

the Sunmary (
. In anot hey
Coorpatmngpaht
the mgdem di 1
5,6,7,8-tetr4
substituted 4
substituted f

P04 %‘ase %ﬁo ReHA0RY J[ans%Hps%ﬂ fou 'ﬂ%df ‘Ejhop to the relay
er groups are as
)f t nventlon for a Conpound of Fornul a
enbaaly stetidn canlyehdduletriumsmigyiayfod esbsaquent hop
For raldcherwhekdafmierd itk sRikel OB elali8fativh tdiransmits
WY1 da@a BEGEY ErBRMhEDR e BEakiBR BEE als@Erdhdnits preamble,

hy @ Yhd §eAB, 4- J] pyrimdinyl optionally
at the 7-position with optionally

) he rifubadridyel statioreabiveoddimnmgnompsageseindslata from

defined in tkh

e Shormayystationt he | nvention for a Conpound

of —Formota T

provi des a Conpound of Formul a |

M another —enmpodiment, the T nvention
where R2 and R3

[0vge} herFIW. Bhshoha apftmeristrictyte foo maltileip Ibh@ylnah@transparent mode.
forn1a 5,6,7,8-tetrahydyropvri. do[ 3

jfbwp il God shoknt figme 318k 4 pasq stafion, r?éldfhfpb%irqm Bif of FIG.

Wﬁﬁé\xz@@ﬁéﬁﬁk%?m aatle ayQtdieh. 9roups are as defined in

Sunmary o vention for a Conpound of Fornul a

[0042]) n ditanbél0 emtbmths reeduiwnlinkesubfreen 320 mnp raowipliek sabframe 330.

gﬁgfgﬁﬁl? o%ar For la |. wher. i

her with

R2 d t oget
Ty b RO LIS 41 ACRDE Foismigne 322 and an
Sptfondl %ﬁ@%ﬁﬂ%ﬁ% apY T iEdeh ot by MENIdTTadl @mhlb@pbf OPBM Y¥ymbols.

substituted at the 7-position wth optional
$ho beget sietean mhé rsAnsmi preamblealan Fétthexr DérMA’g% aallé- MéP a relay

g@{#—g’?%ﬁg) (f q]lgllra]n%t ésrts e Ore rerlé/nttalltPoFl { %/or v ﬁocg}%ﬁr stations in

provi des a Cbnpound of Formula | where R and R
together with the pyrimdinyl to which they are
attached forma

5 6 7, 8- tetrahydropyrldo[4 3 <|]pyr|n1d|nyl optionally

L T Y 1 o, " e .



two R6 selected fromfluoro, chloro, brono, and

nmet hoxy and all other groups are as defined in the
weeoratig2of the I nvention for a Conpound of FoPEIIUS2008/057122

I n anot her enbodi ment, the ingention provides a

Conpound of Fornula | where R1 is phenyl,

f1uoro- phen 4-f| uor enyl ,
50%1? 6006%1% %%ﬁ%@ymay %ﬁah%ﬁ%%ﬁﬁwssage that may
goﬂ%%? Rpheatq a}?fock?i'heﬂq'op 'ﬂf‘enﬂélla état*?(ﬁpﬁpoﬂlftﬁﬁy kransparent zone 324.
6-di f | uorophenyl, 2,4-difl uoropheny

@h@b@ﬁefsfcajmph@nyﬂ rnajz nGt- dirshliodwpigeropk 324. Uplink subframe 330 may

%é éé\gi;tigﬂ%:(&ngghen :llhk %cgesg:zgﬂelf g %%ﬂ% %is:dplink relay zone 334. Uplink
£ockiB DAY B3P P’thlu@e WRROYstP RN WY sulldkriber stations to the base station
nethoxy phenyl and all other groups are as defined in

Shaelpy setiophdnlinligpley gang 884 magopplodaupliik mestnseat by the
the invention provides a
%ﬁﬁﬁgﬁ%QQBE%EM%gpggb¥emhere RL is unsubsgltuted phenyl

ped3pl | P@hrheBsgrhmmfesairc%vaﬂuﬂies‘ubﬁeﬁe|3l60talne aﬁumhiak)sul@ﬂ‘rame 370.
the |.nventjion for a nd of Fornula |. [0031]

DrvnHek sebfsng %é%ﬁnayt%parﬁvemq B Brésvmisk a&C@é ﬁsﬁ% gé2 and an
%%dflgf Hyﬂ allen{’\@&{ (ﬁl v&lﬁclpﬁg%le tﬁH@%g%ﬁthvgﬂl %ﬁe@ P¥8€mnd 324 of

ree ere eac IS I N pen
fraine auaoz;pnesaaaawnammm Sophratadirbyc wlawneemmaiskqm gaar(®-RTG).

| qther .groups are as defined. i e f th
?h% A TEEHSD iP5 R F&Eﬁl @K’P‘“ﬁ@? AP, RR1ap, and
EEPREHKTBN s fHRe tHYRBkia@Bn R QYWARSk AcCRMNMS20TThe relay station

Formula | where Rl is phenyl substituted with one or
map Imarwné@om@l drr dinof rth¢ |dater tavetvhdxyoraribie base station in optional

e o AT SRS o8 B BT ersRe S PTaReiBBuna7o may

bé ﬁﬁhmﬂédam{o an hﬁluﬂ(ﬂ&b&ﬁ rzoB&BPT b uplidirclayv@nt BoM, which may
ETOVIdeS a Conmpound of Formula | where Rl is

e flmefa,hgaﬁ(bﬁéﬂlhmbﬁé% pd 334 of frame 310. Uplink access zone 372 may

e R A Gty T CEReny SRt ioh gor the rlay

g tia SUplingk myck@he Géd mag ihdied Suyptimbronread sdnhBy theve hlyisation to the
éor a Conpound of Formula |I. [0032] In another
#BSHURBNt, the invention provides a Conpound of

gyl ath tH@&ér?s Blni SoBbeRy Pibh it L AR&P O that
ﬁ§£EE5 wher e eag n Ps |nd2%§%deht yYZ%P%%/ eosage T
ebdrivgy athadowdliak Hyllrsamsmgnechm mac]arsbbwﬂbgr station being served. A

A G B Bary Pyt o BB S TE B Dl Mmppge from he base

ah#o aRf ma) KerMeRE PRAYignAMRRAN K WuARLER on the DL-MAP message.
al kyl am noal kyl am no, or di al kyl am noal kyl am no; and

&h¢ S@bSh@bergﬁ{@imsmaV éheilspm@fsssﬁéel ass1glte|dedcsmhﬁétrl§z/ur6ﬁ whigh may be
r?{z\és%g{t%qgg}% el?l%eﬁ %he nagg ﬁté?%n or th\c/%re 8¥ S%.UO]&O ITﬂg rerlaay gk]atlon may receive

@b Mohatht bmkbestzmo'fﬂand&etpdmeﬂlytl theddas bt Iﬂdlc%d:d\/blytthe bae seution.
two_R6 sel ected from am no, nethyl am no

Hodal hyIFaIﬁ;I rfbs IYsop rf%yq %fﬁ‘ioﬁge fP% gﬁiljltﬂlwpaﬁqyom the non-transparent
gl:&i E‘ﬁ% Fb%:’}%aéfc %frfggﬂglsﬁg&fng?pﬁﬁgoﬂb 4f0r a bﬁse statlzi)n and the bottom half
oeF 16y, 14- s;howeammso;tbfmtdhw stataom. 3- (L

ifgohys "Gt dab ot i) oP e 2R e gitipb pugrame 430.
SeMRARduBark0 10 Bay be Ipﬁrtﬁﬂ)‘ﬁ%@ %to%@@hl‘ﬁﬁ@%cceﬁ@ €one 422 and a

i nvention provides a Conmpound of Formula | where Rl
dowmlnﬂyte@m mopH@dy | Theabdss Gtﬂtmpyhmﬂrmphmy)mamble an FCH a DL-

#ﬁym,n%@ga %])ﬂk)ﬁ dj et ngrﬁlmnkngcc SS zalne 422 to subscriber

4 (an1nocarbony|) phenyl , 3- (nnrpholln-4-nethyl)-
phenyl , 4-(nDrphoIin-4-nethy|)-pheny|,

3- (4- et hyl - pi perazin-| -yl methyl)-phenyl, or

4 (4 nethyl plpera2|n I ylnethyl) phenyl and all other

s o o o - o "



[0041] In another enbodi ment, the invention provides a
conpound of Fornmula la, where R4 is heterocycl oal kyl
W@piosomské y substituted with al kyl or al koxycar@bng1008/057122
Rl, R2, R3, R5, R4a, nl , and9all other groups are as
defined in the Summary of the Invention for a Conpound
of .For a |. In another enbodi nent, e jnvention
ﬁﬁ%%sagﬁj bg Tesshpbtitd Hﬁny_a%I}%mﬂaalﬁP%Eﬁgl ﬁ#-rﬁ@%@ %Gy RIMAP, and
EownIMERrER ih BoRhESERay JoheNBUQo Be AIdYtatidRA @bk subframe 430
hydrogen; R4 is pyrrolidinyl optionally substituted '
miay fhe phitonedimto R ypliRk acRSs zameid 3 dndotnheplingradap gomr434. Uplink

SRS R R TS ) AR e o o
AV &Nthie @8laP sAYiIbAC URinfaERO Udke aB4 hfynutiadé apMieb&silsent by the
is O0; R4da 1s hydrogen; R4 is 4-nethyl- pyrroFi di nyl ;
Rlay gtgtiong theghige atafiont her groups are as defined in the
ry l. i,0n f f, For :

ATE] ¥ b Ao P S sl b BRE A2 oR sh rl Gubtame 470
Dowptnin dubfrarro U0 may 8¢ pafiiodcdintbsa Hewalidc yedesalkénd 462 and a
optionally substituted with al ky], or al koxycar bongl X
downlinkyrelaggong 46dywhish @ty htimergligaedryiderenss 44 @Rd ¢Ré of frame

o . - tac '
b e DR it BaVar» L T ning burgs from the
basc8tapos it downlmlt felaynngr6dp Thelrday edtidnr may hiahoni@agreamble, an

PE sihiraryP or BT ruArodh dosnTioh St Bamsbit BroIRBE fe deceived
From[ OBk statioANOUBRALIANRREISTBAL 462 HEthb ﬂEﬁrﬁa{ni‘]?é; There is a delay of

provi des a conpound of Fornula la, where R4
et Brewe yorl thaldripl retoptsimotted by theublay istatioed Uplink sabfitgrthe 470 may be

BUBESHET P a5y foaf 107 “EL MR B e Fouf 474, Frich may be

filnbagipeel fathnrchequidnaz@l uny bof triate 480.NAUplEkbSdceisUt@E 472 may
at the 5-, 6-, 8-position; and R1 and all other

/- el ? ! C

gcbdpsiphink tassty sentagsybsciibrs sSHioRary thy beysestrtinneard/ethe relay

. . E 0 :
o, CRIROTS B0 328 i nohd A Bk BB BE e ptay station to the
boenrutianl a, where R4 is heteroaryl substituted with
one R8 and additionally sybstituted with 1 or, 2 R8a
B4Ry n éhf‘eﬂgn-tr%%%@{ wode %’FﬁeF@@m&ﬁa%Wt@o‘%‘é\ﬂN} message
ﬁlldpﬁltaxgHﬁfeqr o HOwHIA biersBF8r eRAGe] staggm iﬁowﬁﬁﬂ( 3t zone 424.
nl, a alI" other groups are as detined in the Su ry
Sf retadyestdtionenty oxveiverthad@efpoutics eese Batimlag indicft@¥pthe R-MAP

I n anot her enbaodiment, the .invention provid

BR8N AR b PO AL T Taret & PRATIHGE B beh G- MAP. a UL-MAP,
sitb abivhiiie duiist Sn@NginRah&RdtadRdbil é P Mkl YheSHRStdtdtidhed downlink
wth 1 or 2 R8a; and , R2, R3, R5 Rd4a, nl, and all

arckesr zeitodps tar sibaerigefstatmasi nThi D lSuBr megskge pay convey the
Lnventi.on far. a qund. of .Formula I. [.0046].1n .
SR, O s e MRy ROARTITHCR shioreBE Shiohty s gubscriber
sthtidro iy rRcdife thihpicemblie FEHRIDI VARt @eRagd/ land data from the relay
substituted with one R8 and additionally substituted

fRten Yrleney netiscRiprecie prytiing from thgbgsfationy R3, RS,

an I r ' i )
ok ry P T et Ton a1 ORISR Moy b prgrpront mode
The apod hIG. sndhodis nefidme BAG forsa bysd rsegien, thelmiddleOsf B 5 shows a

4 i s _heterqaryl substit d with one R3
galalﬁéﬁerfaw It play istalieR dR® b And e bettamygf ﬁgfg-ﬁ gpVYssa frame 550

fhdepsndantl ¥asigh egsed fromal kyl, cycloal kyl,
phenyl al kyl oxyal kyl , "and R9b where the ROb is as

H95Phed Fom franme Siimtes gowhlitkhsubifrrwentiy he frertiten@d mpo undbwnlink
f F I X h, R8a. i s ind t1y, hydr.
Sioey 7Obind SR, o kot ) PO RGP of BUNE aF g igGeme may be

defined in the Summary of the Invention for a Conpound
of Forrmula I. In another enbodi ment, R4a is hydrogen;
nl is 0; and R4 is heteroaryl substituted with one R8
and additionally substituted with one or two R8a; RS

o o o o - o



[0050] In another enbodi ment, the invention provides a

conpound of Formula Iblb where RL, R4, Rd4a, R5, and nl
wae@sassseefi ned in the Summary of the | nventi oPCT/U82088/057122

Compound of Forrmula I . [0051]0 I n anot her enbodi nent,

the invention provides a Conpound of Formula Ib where

R4 i.s heteroary ubstitute th on

BRIHHPRhRq g0 wb&? PLERSE AOUR 3% 0 ranzmslg PWF@HFSS% The base
RRERY hap Whaih % ﬁﬂ)SWﬂSéﬂ sB%%n@ﬂldd@gﬂink'a@E‘é‘&E |z¥ne 512, transmit to the
substituted wth nl is 0 or 1; R5,

Rsa rel BBstatRgain d@@lhnl?@@lay amb 24, roehverfran euhﬁsrlbarataa@ns in uplink

defi ned nvention f 0

S eris r2 e R Ble BaEslaion P bR TRe P
[osEPr MHoR Y, ehé?éowﬁllrnmrbﬂan&umi bk lptaﬁdlow-a& M t&R29%downlink
and additionally substituted with or R9a: nl is O

&4cess: ZOélﬁcﬁ?éBlnd\Ai‘/?@iﬁhPés r¢lgy peRos el anﬂ§3ﬁachhed%phﬁk l@ybffame may be

N hydr n

gaﬁ'gblbﬁedar%go gtg% In?l? chgglmrﬁﬁ%@s%ig@u ?%y Q]%:%?;Eé% tan% r?46 The
fiest ralaCongivancha®f rebeiténfroam Ithe ‘t{a@&OS&hoh rlnadttﬁ)tllhﬁlﬂ( relay zone 536,

enbodi ment, the invention prOV|des t he_ conp

frapsRit & uSqrtbenpatiensry dorpdink aRersREeNAT 1. 4hd &rélﬂsr%ab fhg second
f

(R ST 4B mkE oY BhG 3R, oo AP TROE Bl R e from

srbouriilobe stadioo mpopindk @tcedSoront 1542 ) deeme fienRihei sscond relay station in

b T S
%y o )ﬂarneam g} Ql@é Bohvnlidh ﬁlb@llaﬁféxlﬁﬁya 'b@ %Mltton@('[‘ ‘i’ntge?agdownhnk

Ot er groups are as defined

wﬁmoyleé&tamé dlomnélnk irday zoresSdomgduand Tdk @bnhuubframe may be

EEAERRLEST SERPHATCes: G, SPEM W AHCERLL A, S e s e

pleeny tel sthﬁorﬂﬁ@{)/éceﬁf@kﬁdm thet @dt WildyhstaR@ i8dotwinREelay zone 554
sel ected from al hal o, al kox hydr oxyal kyl ,

ad ﬁélaﬁlnkly to S&bﬁgﬂbfprkéﬁg(ty@grlgmnh g)@ﬁespgg@nia P52 and downlink relay

i ndepend |

A e

&mmz(meof&t hel Lpventdlon zcsxw 566 endmansditad thofimilralaly dtation in
odi nt the i

| d
i ano eZ(raFee 5%4 AR FincaRes én<¥é6 élgﬁﬁ a%glpngtsﬁ?ﬁ d
9}” Sl 'SS3 Qﬂfmﬂm@ Lt'@ﬁ tfﬂah{éts%‘acﬁﬂkéshhﬁ%ﬁwﬁ Wh(%@ via one relay

sel ect ed rom a al koxy, hydroXxyal kyl ,
amlcnmaFl@IS shamd aaﬂ‘rwwy@mtw@rtbat sopporiRAhrceshopy dradg@rrehimdstatlons

o iR SPaSs B oS arTGadie S Rty T5ang f the data

tRuBGhited choéac% £4P Qtafen Of OffRF Mitnde ktmdtiﬂre@riﬁzl}h%[so be used for
enbodi nent,” the invention provides a Conpound o

mokihepacley. Whgeeers] a figmersab ncludgtaen nph)é)nlyof zsmer» or base station-
gu[% ﬁberﬁgg 1Bnt ﬁ%(%)%?w ! h onglcgthq(t relaéym sﬁfagtéanrefay staglon (RS-RS)
adrkmnmaﬂidm aiydl relz@fmat@lasulb&rméﬂ sta@@n(ms Sy &tﬁn@hﬂneanoma

is methyl and R29 is ROb; and ROb and all _other group

H054hs daf phedsDEs tthe Stimrpanf suprert| disiufesh Sﬁléﬁduhng and/or

TR TS, oo PEVAEE B Y Rl ot 1

&ic idssigmsbdibt distiibedd pdranydntatizéds smdmlyﬂg mlysbe tud¢dedor the non-

with one or, two, R6 sel ec om al k; al kox
Rppseyamage. a%%laawwﬁzegn@%s@ %aﬂsﬁ%%% thepggispdsent mode.
R e 218tsRBMel Pa@BleHONA! I Wishthdd ddd &Htralized scheduling,

het erocycl oal kyl, optionally substituted

het er ocycl oal kyl al kyl oxy, am noal kyl oxy,

al kyl am noal kyl oxy, di al kyl am noal kyl oxy, optionally
substituted heteroaryl, -C(OR14 , -NR23C(O) R233,
-C(ONR 12R123, or al kyl substituted with one or two
Rl 1; and ROa , R14 , R23, R23a, R12 , Rl2a, and all
ot her groups are as defined for a Conmpound of Formnul a
I . [0055] In ~anot her enbodl nment, the |nvent| on

o - ~ o — . ~a -



al kyl am no, dial kyl am no, hal oal kyl, hal oal koxy,

hal ophenyl, am nocarbonyl, al kyl am nocar bonyl ,
wale@BRYd826m nocar bonyl , di al kyl am noal kyl , PCT/US2008/057122

am noal kyl am no, al kyl am noal Kyl am no,

di al kyl am noal kyl am no, al kyl oxyal kyl am no,

het erocycl oal kyl , or heterocycl oal kyl al kyl ; and R29,

R9a and all other groups ar;:g lﬂszdefi ned in the Summary

of the Invention for a Conpofifii“<of Fornula I. [0059]

CoSploedudingf For mul a IEJI where R1 Dsscaiptgoln or RLis

phenyt_substiftuted W t.h one %f}sﬁel ected fr.om
hal oal koxy, al kﬁaﬁﬁ%oarravwr {9, relaiistagen PatsA N, CQI
al IDiteibid c ar borgrelvad FomyheivlaysehioBony | |

h.etseﬂiddguﬁé oal ky | I@é tﬁt‘i)(f%t feﬁrg@n:l ﬁ tﬁéj H&E 't('i HIb%&l&'? s{aﬁgn based on
AR éiﬁeﬁ?fé GHamAs SbsibsTsion: no: each

di al kyl am nnrl kv

R9a is i ndepgnsemiskyaliyhFQReRas 0 Ia%%rewgﬂktﬁ%% dn8 ROIDrom

or R9c; and R9b, suﬁ@&be@ﬁ ghicH alnd‘%"c ul Q" HRHRRIsSoR oﬁ%oth BS-RS
delCenedided the Simpy SO SHE“E nvention for a Conmpound

of sElwdmih@ I{. In anot er enbodi nent, the invention
provi des a Conpdiuiay gﬁtlﬁmen'amlmltsoﬂamrsabﬁﬁbblsstaidnydas@i on
Rl i s phenyl sutgehd:dutlnhgdemlbﬂ fmﬁﬂh%amuﬁfdn&ﬁr fhECHS SS link.

tratoatkoxy, —at Kytanm o, diratKytam o, —amnmocar bonyt

al kyl am nocar bonyl, di al kyl am nocar bonyl ,

[T oc I &l éhysbva |aK§yheI{1@ firi tfblﬁ@thityng dis tWifMi@tﬂibOﬁdkbl&duling for

ring wwth_alk di al kyl am noal kyl .

&ihap kglranhe ﬁ%ﬂhhpﬁrﬁ frem’ basel stafiy | g@(%llellévl sgHonok20pped the second
[ al kyl; and R29 is

@% offbn%eg&pg%n%él @t}w%m&asﬁﬁggl 1I36 ther groups are

HO5dEf | rad tha ﬁtshéloﬁuhmrsyatmﬁl Lfembhnvensmo rpiooto aelay station 120.

ound of Formula |. ot h [
ﬁo@g STa08R 190 JUPHEL iy B of hﬁm% 1%{’%%@ ©@ thg pilot from
bascaldih 196, Lhelake @@Fﬁﬁﬂ caﬁU@§f fht WS Wnk RudING (Bhich is denoted as
sel ected from hal oal'koxy, al kyl am no, di al kyl am no,

aril r#dg\,amdcsnlyd C@l#&)ﬁbaha:smstgmtbb}{yl CQI may be provided in the form of a

di al k ocar bonyl, hete oal kyl al k

Clsr B aBatt HheB 9 AR FSPRG QDR ey fyrmat. Base station
qil(alnl@yl RAEAPQIBSYRS tHndhlitlodToR @alkk ¥taAigh IR0 Bd3ed on CQI #1. For
aIkonxyaIkyIanlno one R9a i s hydrogen and the other

RoEle bese sigtion Rompys alfegeto diog cRgeceh 0 enllagystatioan Ozand/or select
|

i%"rx]ﬁ\)ogﬁ]l H0f Y c%ﬁﬁégs%hé%ﬁé dA‘retﬁ ,_BFs k8 %raﬁmﬁo}{ at% 4}@? CQI #1. Base
aatiadi heeniay sehée datﬁ\feﬂsuhsarﬂwr@vaudﬁsl 38 tCaopeuttionfl20 as scheduled
Fornmula ld where R1 is alkyl or RL is phenyl

basd enled- wi th one R6 sel ected from hal oal koxy,

ampQ th hpTk B%hsmit pilot t tati

gqoé;ﬂ arriprg)oca TKY di a m nocargg Siml pilot to subscriber station
h&0. eSObSpdbaa&tktngalWhlay pmilmmalthg/ qsail[tytoftthld: 83-%5 linkdased on the

| k L kyl , . . .
Bt et 120 B TR e it RSk ity (which s
E@ﬁsté@adﬁm@mna@%&h@ ptihel, RBF distidiet /! Refs%%ta@on 120 may

nmet hyl ; and all other groups are as defined in’th

Sllilﬁﬁmif:)R%fSSt mi@snmsmt fqynsufbmrlbar Ghwipo U@ ba‘se¢mnnGQé #2. and may
1. anot he el nyention, pro

oo PR P BT Mgl 10 FUESHOCE SRR RS stheauted

p&g@@ygh@@#g@xyal kyl, or ROb; and ROb and all ot her

%gugs are as defi ned in the Surrmaré of the I nvention
Cotrpousietion | 3o periqdicallysephbidhéd asrmotil feamnel (CQICH)

e D Y SO S AL e O on e

where R9Db |s al kyl substituted with one or two R1' and
R11 is hydroxy; and all other groups are as defined in
the Sunmary of the Invention for a Conpound of Fornul a
I . In another enbodi ment, the invention provides a
Conpound of Forrmula | where R8 is al kyl, cycloal kyl,



i ndependent|y hydrogen or R9c; and R29, R9c and all
ot her groups are as defined in the Sunmary of the

wo posntiseh f or a Conmpound of Forrmula |I. | n anok¢BEDS2008/057122
enbodiment, RL is alkyl; nl iR 0 or 1; R5 when R5 is
present, is chloro, fluoro, amno, or net hyI each R9a

LD eRgnently lyckosen, o [Rci, 208 2%, ARTCERS. 215 saton
G N 19f stdrRhM Amhy A18088khd TRt fb‘?rsuﬁmgf gﬁﬂ&n 130. The

the invention is dlrected to a Conmpound of Formula Ic
(WReCH Rilogasionl| foyl ¢achl linls 02y RR9 piayidRkdb vigh €l ea RORSTHEEDBACK

-NR2 di al kyl g
Al TEaR g R G £ YRR RSy LR unh rfyik paritioned o sots,
hflgnendert YA OB tHaf irddidayds; winiohl siBl islalldo@3d t638@, station as

and all other (?/rougs are as defined in the Summary of

weE a5 howeftcs and/er wacrcerep otatian shoutdpendi Q.. | n anot her

t
Eﬂi‘%gﬂl gelfi? mﬁs@rgxévs afgﬂémé) Fqg tﬁsangrhftﬁ&% ggﬁt\xg%g&m?z%g%ghe%uhng for
Mhep eclBIb Base stbRd3 O(00Onk2 3r3nsrd1lt @llktyﬂoaﬁia!’g Q;&itlb)ﬂ laﬂyancbﬂ’elay station

al kyl substituted with one R9a

ﬂ%g@é aa@ls.m’twlmaq él&@ﬁﬂ%qr séqtk)w ISOe a]%ﬁlamtatlpg 120 rnay estlrnate the
\BHEPSTHETSY sk IR A, 08 prebke cor
aldioptiye 62Ba BSSRSllmlquyahhﬁyl r&mlllkgka suhsmth&lBat;otﬂ E)anayalmilmate the

al | r are as n t e Sunnar th
Seais o She RS Rl bl e MBS ooty Foomo) 29 eentiife car #2
HARGLNGE o LMD RS- S8 Nhi LRy, SAMLBEd OO S t@féle%ﬁstt@c%nt 1‘20a Relay station
Compound of Forrmula Ic where RL is nmethyl, ethyl, or

1 Zbprgpyhd CAIL #lsgaperaraioby SieRSlay itsion aRobel| 8s CQI #2 received from

- NR23C( O aI k IkyI oxy or al kyl

%‘%%@%5@@2 @i‘?ﬂo XtSﬁ each R9a is

[ovdependRit |SVc1t1|6Mdl'l@gﬁlﬁy Q;Ehéﬂuky BS RS dradmiksioR23r rﬁg)'f‘%tatlon 120
and all _other roups are as defined in the_ Summar

bared PRt 7 band By alseorprstwriR 81SSHswmissiqn for ﬁu@ﬁagﬁe@ﬂaﬂon 130

t i@ e d
EERE SR AL 12y, st RERBL'1FE by SRR b EAGTRAUAT R 10 relay
statidli 1 FRPasi seh@lﬂ)ed/%wédéomml i#s. Buk2a6lid)) RB3Bay also send a scheduling
I al kyl. ami no or al kyl suybstjituted w th e or ,
3@%51@& for ﬂéea%ﬁ S%%aqsgllssméa &slge pietion hsflr Belan StaPloraﬁ)%Q/may receive
ﬁl@cﬁhtﬂnd 'séhédﬂg dg%@g@l@hl Yo aF@ %ahﬂﬂhl@%nd%? RIRAd the data to
wher e ogen or al Rl5a 1's hydrogen,
ai‘tiwmber etatlolpﬂ B(bmsaﬂnﬂycaedbstthet wﬁledhlpigedﬂ:yiswlnkyl R23 is

MBEa" JnoSae Sauiohed 3rBied diniriare ety R Repesively. for

b Bop e MONRHuR R fatkdlited schBd@h@t fof AR fROhops may be
the invention is directed to a Conpound of Fornul a Ic

W&@emnﬁlgllk@éﬂﬁ}mer ethyl, or |sopropyl nl is 0; R29

b 9]
@6?? glls{sl"l%lu%ge% et glns,lt ytetlf'% i o he aty 1n|t?(gﬂ V%e a relay

ﬁﬁ]ﬂorﬁ‘ﬁh@ﬁ ré%llvelpslot foenaa de)ﬂtdpytrm pagdd, Ritlictomay BERE HBdDAation or
where R15 is hydrogen or nethyl and Rl5a is hydrogen,
mrathgyrelay stagaenyherselpyy statiohppay iRpnespts &rQlylos tissnoxt ép%@am station

£ u
gfs {1_%?1%{]1 Pecteni%[igglg{'?ﬂ(?’ rngg rt}ﬁte}%erb’éﬁ_ggd dﬁlﬁe%ﬁtﬁeﬁﬂ@a{&ﬁ Nehe relay
stmmanmlap medesfediatmheﬂy the mxmpm@mmdtaﬁon FExasenitbrathb cCQI sent by the
where F %alkly is 0; R29 ﬁl{]? %
l:eﬂl%wtaﬂ%c hpgs av§t%twaé5@h aéﬁﬁeg}d ﬂ?g}a? 8>g Bt ROEiFRay station,
RAkh Sa@loeyd syBRAb& Lta@Sd8F aﬂ6tﬁb’1p§el&§taﬁ§n defijcngd,y E{atlon may
the Sunmary of the Invention for a npound of Fornul a
feceiva (Qlageheratedriptitit mexttdownvecdnmgighon bascid ondhe pidetdtbrn ¢he relay
a Compound of Forrmula Ic where RL is alkyl; nl is O;
R29 is nethyl; one R9a is nethyl and the other R9a is
hydrogen; and all other groups are as defined in the
Summary of the Invention for a Conmpound of Formula I.
[0072] In another enbodi ment, the invention is
dlrected to a Con'pound of Forrrula Ic where R1 |s

—~es N Y R



groups are as defined in the Summary of the Invention

for a Conpound of Fornmula I. [0076] In another
wepissdissent, the invention is directed to a Cor@DUSHO®O57122

Formula Ic where Rl is heteromyl optionally

substituted wth one or two R6; nl is 0; R29 is R9c

wher e C is aIk each ais inde dent |y hydro
%}F‘“‘F@c% gl ﬁ@t&: | @a}élr?&?‘?g ‘F?Géaé%ecﬁll b g’i”ﬁ‘b? eg‘lﬁéﬁ ‘%F‘%l station
thdaEH B A nkiRedni aRHHREY oR thel @@I 1R¥SEd FrBR tfl@rdoevnstrearn station.
Conmpound of Formula I. I'n another enpbdi nent

[0t i dioriNsheh cantriabrkdt sshedubogpotetay &ba‘tloﬁonmuieaew@ CQI frorn each

N T T e A N
afgor. NEhOtAT stifBsh My BHAr @ EQI @nbraddd foPtHiex 1HHREm station as
are as defined in the Summary of the Invention for a

wehps ur@lsofromolindpwnstreapeatzny to Hgorcé upetraso ptgden., The relay

t F
\I\E@Orﬂe&ﬁ I}%ése%%ydra?% ?é)}]lt :%9 ttﬁeld Iééxq u%stgé;a;ﬂp gtﬂﬁgtr Bgsed% WH%: Sd’l enerated
by tnylay stitiodX Thelrslby st@ﬁ@hm@il allsbIré:d’bl\l'es(l)&mdhedllﬂiﬂgyd60151on for the
substituted with one or is al ky

fesayostatiepe Whichrogy B é?@r%% by & bawwtwnal??de%% HleF@aQI frgm the next

r
SRRRIASNLY, DN SORIO0 RS R Ao st cions,
amy emhicbh méprbcag@enpalig tie Base nithtéon baded amclhehéFQIs from their

nbodi nent t he |fh§h$|on LS directea ho a Cb gf

FIAGCA) Hatlghsy o Y HHPoMpY TeYeRfd 9|datapty a.nﬁgsﬁ ownstream
RUGAZOLs¥ on tHY RRYduling® He&&ﬁ@ﬁ @onthe r@BRCHatRn. VWHeCrBla& Station may also
optionally substituted with one or two R6 where i's
wnldythe spheduling decifoms far atedrhdownstesm Relay istatings rlﬁge:n to the next
g the o her R9a is nethyl; and all other groups are
QVESFPREFIOR: ¢ he Summary of the I nvention for a

@ueppundried, §-chiowd @ desigh 09 Ztsﬁrol:d%s B0t freforaBd B¢l MBIy station for
the invention is directed to a Conpound of Formula Ic

dietbaterischedulipe|ip apwyhop rilay, sviactomay ;copsspoprdn k. ps The relay
Bﬁtg&g%n éenct% \J%aahf?rgtr fggﬂesﬁlQSg}o%Fg@[hlﬁyﬁrat %%gd’h %ﬁjchl Iﬁ%be F base station

ot fiwrthey reluy Stadoe (‘tﬂsckd&]fz) ndike ifinsttth@siBisgion myayodonigise pilot, control

| nvention for_a und of Faqrnu
tigdnttc the rg%oé 1P} Hl%ysesam@@clﬂréeqqa&tsaf%d%gmﬁ dtagipn based

gﬁ’ I it |t1%n¥¥ﬁfs§1%n %lobﬁ 8@4 %égbllﬁyé first lCQISbaQe&) ron]tPe RRtimated link

when R5 is present, is ch , fluoro, am no
netlity for thabirst Rdon ¢bloeid gfondehicng tllttyﬂrso gen totheRBst stameh (block
, C, all other group e as.defined in the. .
M i St e ﬁ&rse%.m%otms@fﬁawafto R Pl ftion, which
Iy apotah 8hibABQA KBS  ort RfothdlV &My Qbutiof EBI(‘S&(C@Q@) tOTRe second
Cbnpound of Formula Ic where Rl i's cycloalkyl; nl is
Uanseasﬂnomm somprd@peh@e @pntyolhmr@gi@nno FtcR9 E he ahlﬁlyF&@tlon may
p BYDR. 816 3 Al hned |

E‘?C%Fec ﬁ Qe g?nr%aetg‘[ ot or c*%‘r%%%un ot ?—‘8 rsﬁuqng transmission
{blc[)dkogﬁ]) |The&fémty|’l§@[tloﬁﬁ’ﬁ@§d kdteit, datah&ent BY @nd Fi@yd stadion based on the
directed t und of Fornula Ic where Rl is

gpsé pgg|(kl)ppk 82]4)| an,dsrn@y repery the dagg o (hseseeordapatjon based on the second
33, di al kyl am noal kyl oxy, or al kyl

fituted with one or two Rl 1; each R9a is
|00d8pendértfirgt Kipttmogeyn sdredale l@ata, tramchifion, frétB@3he RABatation to the
and all other rou ined.in the S ry of .
Y TrHRsnbadeR of ES&&J@ ?ﬁ}? TS aY PHieI B SchEghl5 dferfggnsmission
RORAHE f@é’}l staﬁ&ﬁo'tﬂé’@e‘%ﬁ@ﬁaﬁ(ﬁl ISHSE@ 64 % s'é@orﬁ @ggpm&h&iulmg by
For mul a where R1 1s cycloal kyl;
W@br@atmbmas mcrlRich@(sg)nRg’SBadmd rabklycbefnrn@aa ktyhsmyslomrselectmg a

gé substituted, w E gﬁ ) each RO9a is

168%% ?0;9‘ WP%IBS °" Q‘i‘ Wﬁ‘nm&lﬁ%}o‘éf&% RL' is
i ndependently sel ected from -NRL5RI 5a and optionally
substituted heterocycloal kyl; R23 is hydrogen or
al kyl ; R23a is dial kyl am noal kyl; and R15 , Rl5a, and
aII other groups are as deflned |n the Sunnary of t he



methyl, and the other R9c is fluoro, chloro, brono,

met hyl, ethyl, amno, nitro, or cyano; and all other
wQ@e@apsssas e as defined in the Summary of the |PWBENS10081057122

for a Conpound of Formula I. 1/ anot her enbodi nment,

the invention is directed to a Conpound of Formula If

ﬁ@?ﬁm RJF&E% §|Sﬁl§¥8§ ?f{ap*e‘%%ri [Pgarrﬁlra@paagtua e%q%n an%p&?ﬁ@lg distributed

rﬁgl Bf mbfiBop PUENT iAQPafafls B0GRAMAUNE nRfdufeod PUodrebeive a first
[O 86] 1 n anot her enbodinent, the invention is

tthnseusseeh (eg. apitgivfroomd ﬁm‘t sreomut modiiloslel ® @iimiate link quality for

BT wBioR B B BB R ROn- o 1AF iba gt ies O based

MtiROsstiglakad! 1@{1@ qimltﬂfoaltﬂfa/ﬁ@fr’staﬂon hiahea@llk Yl § to send the first CQI to
hal oal koxy, hal ophenyl, am nocar bonyl ,

ﬁnekfwhﬁﬁma@rmﬁw 928|ta|sr29q1 arfepridairwmjssion (e.g., pilot) to a second
| Y

ﬁ%rr)aé rrrlgﬁ%ug #éém reﬁgfye gﬁlggqng ¢§E11gnoa Ed P}é the second station based on
ﬁiel@y&@?dytainlsmhsﬁmnné)mddﬁtﬁﬂ%&bm‘if&&dta s@ft by the ﬁrst statlon based on
het er oc&clzl oal kyl al k when IS
ey sAa} rodyle %6 toofneseélﬁh th% daf@rf@ tb@ geqogd ﬁgﬂ&% gaped on the
51123 C@r'] al kyl and the other R9c is am no, halo,

k ﬁl itro, or cyano; and all other groups are as
b7 hed FlG. tlldeshSwrmaradegigofoftahgroteys 000 porfémmmedabyComgey setion for

of F [.0087 not her, enbodi nent
chveliEstois e BTt RO GPROR 3 M- 7 The relay

m%lﬁm rdRivenemyd trSiRRLIdE G kst 2T, MhidWRayBe a base station
wher e is selected fromam no, alkylam no,

oli arloihyelr agtion siatlmtlbdxwkkl;ﬂlu). hﬂlqu%zlskmmlssmndp@ewnpnse pilot, control
car b nocarb

Hﬁ?%wgﬁ é[gP B%Iﬁi lst%p 10 gragﬁsﬁﬁ%%’ l‘jjlr]li&}rality for the first station based

&ﬂkﬁ&ﬂfsk)(ﬂaﬁﬁﬁn@ﬁon QBIKM& aui Noah& gb@dthtd Eirst CQI based on the estimated
di al kyl am noal kyl am no, al kyl ox)yal kyl am no,

Hele arl@uletycfpbéh%}rst statian Hblogk d@;lé odhRyFlay ieationnay sergh a second
y, e e
faRTord By BASEARERaln. Bicl ey At MIBABAS B of Snogher relay
Sty‘@cﬁﬁ({blcmkdl (dB). Dhdecogt pupsiaicn @sy dehpriedilon, doheol information,
of the Inventjon for Compound of Formuyla | .

ftsgwgf rqly stAURHIBRY EBbEISRERE, Q@R bR Sseond station based on
e s@@&n%%a‘h@rn%sﬁﬁ'm%l@g%ﬂ)g. Formula I'f where Rl is

phenyl substituted wt ne or two R6 where R6 is

H968L t e dl'ber whayt staﬁdnumay)rsenmdwﬁrsdﬂ@t md thei seoond CQI to the first

di et ﬁ%‘? & @g%ﬁﬁg glaﬁg%f)gl%ylrﬁg %%P@‘i CRLey. the CQICH with

h%oﬁfsP RN BnotROAdf3dbRkNYa8%H) in Rir oRMIEN AesdICohfrol (MAC)
0; and each R9c is nethyl. In another enbodiment, the

Mavegenicah messagi.r @chlédiOIn@ athaonpraarie td fiF statioa. |1fhe relay station
%gr eceﬁg dlaga %ef @9’{ T3 r oaﬁoétbﬁg?% &1&%5’[ &51 {b\[\ock%M) The relay
ﬁhﬁ‘@i iy alkb Bé&ﬁfebﬁmhéduhﬂg rdpéisibh lalyieﬁﬁinbist by a base station based on the
di met hyl am nonet hyl la,ftd}r«f}l am nq,. i sobutyl am no,
pesopt 6 I(BleFlad02@in d hg seladiling dg9ision mayyeoBmprise radip Tespugees (e.g.,
9
NibcifheRTARiGTRE b IR LlBE Y bR BT coding schoms;solected
feorthaib&ohd smtloli ,gtd.eThg rGMi}eSt&tl(liﬂ miag ré€send thk; da&aﬂhthl&':'sacond station

en R5 is sent is i dep ntly halo or alkyl; and
g/n dB{lﬂéerSC dﬁ?lél°8§ E&?&S in the Summary of the

[gveot ! qfld Of1 %o@%”@%ﬁgn Qff drOhppakAud 11000804,p :pBrtlng centralized

anotEer enbodi nent, the“invention is directed
@@n@@mgdnmﬁulﬁbmmﬂe@ | Appehatne ] HI0 inslu@es emotulRId 12 & receive a first

ko RO it Fon a8t sRioY e mBRfls 44T et G fypticy for

of the Invention for a Conpound of Fornmula I. In

anot her enbodi ment, the invention is directed to a
Compound of Formula Ig where n | is 0; each R9a is
|ndependently hydrogen or aI kyI R29 |s ROb; R9b is

R Y a o, o o o



N- ( 2- hydr oxyet hyl ) am nonet hyl , N-(2- hydr oxy-
1- hydr oxynet hyl - et hyl ) - am nor net hyl ,
wWOR{8AgelF oxyet hyl ) - N- et hyl - am nonet hyl ,

N- ( 2- met hoxy- et hyl ) - am nomet hyd

N-di - (2- met hoxy- et hyl ) - aninonethyl

B ok YRE st Hoffet ) (e e LRGN

1§§6Q§1arablalﬁglillﬁ,eltlﬂ9|to generate first CQI

8454 %Hﬁﬁé"é@tlma%ecpl%ﬂp@ﬂl?}sztr'tﬁjé Ayt Qfﬁﬁgﬁ/ la module 1118 to send a second

pyrrolidinyl methyl, nof" holinyl net hyl

traf{smosspoTo (. gy n))lot%tthw secpipetatipiing I masty 11120 to receive second CQI
rbon - pi per azj nyl net

Gt by YRC Bt APoR T B HH

dendaNe gt Copehe @ié)@@&ﬁ& egu REMR i riysk 0Ny nodule 1124 to receive data
4- (cycl opent yl car bonyl ) - pi perazi nyl met h

m Bh ks fissastagay bpsodi cp)e‘qhg 1rﬁy¢%tmg1pdule%|126 to receive a scheduling
X er | t

s cé)%?x? Q8 X{{'ﬁ&?% t ealgagg g%ﬁ G&n b?%%@l o&?tée rgig 'ﬁﬁy% ’aﬁd |a module 1128 to

&‘.Séh(ﬁth@ -dhtattds &mbbnﬁdmmm%wdyd%& Bstleduling decmon

pi per.azi nyl net hyl , honnplperldlnylnethyl
b‘mg%bl C]S}’é’l 6{0§u125 in] Kipr- ah-and y }Tg{lqlwcompnse processors, electronics

I
R npeeon amamL MBI,
hiry( tonpheatidn-therbofl. ) - an1nonethy|

Bhg?ﬁhy&ﬁgﬁfgﬁﬁ%%gﬁgﬂ Ianlnoneth

qﬁpwoprpﬁes%%q%%wratu58§ for a relay station for

dis#ibdtet- dnlce AN Lo iRl d i ﬂﬁﬂtﬂ‘iﬁf) hothy. bec@s&% B apparatuses for
enbodi ment, the inventionis directed to a Compound of

Fobaval statian windr progesses 0d eprsatREs foy andép@ﬂwensthtwn may be

Hﬁg{ﬂr oggl/t ﬁ%{l{ﬁ}}aankgorﬁoﬂ%%{%%ﬂ aseﬁ&%@?ﬁl grgg aﬁ9 Ithe description above.

o2t vyl amaneimet Aypect, ‘ﬂid"@tsféyﬂ ﬁﬁyﬁﬁﬁiﬁ!rh&ﬂsmbuted power control and/or

di et hyl am nomet hyl , N net N- et hyl am nonet hy

seniatipgg pwwswﬁr@b;ﬁpr wﬁnko%wﬁwwndw@h Hyvlshom éﬁ@( hyliable 3 lists

LR AR T
yrrolldlnylnethyl plperldlnylnethyl, or

nor phol i nyl met hyl . [ 0094] | ihaleln8t her enbodi nent,
invention is directed to a Cbnpound of Fornula le

PCT/US2008/057122

eﬁérle(%yransmission a module 1122 to

ical ¢ircuits,

1?]1 ories, etc., or
an1none y

and centra 1

ed power control.
am none F] (11,)

t he

w el (0; each R9a is inde hydr ogen or
_aB \ rmnthﬁ R29 i s RAh where mhplﬁgbtn |(§r{'\1na?/l \ 0

subst it ut ed heé eBpeyationkitihated IBS&HSDIﬁIﬂ@diuaﬁfﬂ)ﬁdil JEBA power
the invention i sadglsfrﬁ&{te@lrgl@ @atfeg@mpound of Fornula le

where nl is 0; each R9a is independently h%drogen or

al Iﬁigmbg@g R29* i RelpogatigesddusRoits franspdt psiveir ibased,on the power

pl or ajusenéntlfropi herbasd sigtion. [Rxdg5jtation estimates RS-SS
ot her odi rrelhtk quahty dndwsemdsi [ower adjuiistn&mt Exjsubsnrﬂ»er station.

Cbnpound of For la le where each RO

i ndependent | y h gﬂ T gt &‘5}]}1“5 S 0 P gtk e power

Rob is di al kyl amdsEn&yifionytheraags@fiper embodi ment

ROb is 2-(dineg} r

enbodi nent thenxﬁgg%98aﬁﬁ&g%éﬁ¥KsihggggéSh hgggngiﬁs

FOI' mul a e wher elI‘ pOWGI‘G Jué rela stan%né rﬁril cS Secon

SRR I R

2%P%§V€ﬁom

|ﬁW@ﬁ¥W§ﬁr S
where nl is (
al kyl; and R
2- (nor phol i ny

ky | R 1y t@boh adj ﬁbtﬁm@ﬁﬁﬁﬁlﬁ:‘m@q ibaRAton thOEirst power

di ra%?&sﬁgeﬂt%oﬂl@é'm%]ﬁgﬂcﬁlf Formula le
); each R9a is independently hydrogen or

) Oe | SUbRGTbonktatien RYbsts gs transmit power based on the
I ) mtdsn,dl T adjuatﬂ(embfrpimhe byse)stqpivapy | oxy.

[O097] T an

each R9a i s i

ther _embodiment, the TNvVention 15
directed to a Conpound of Fornula le where nl is O;
ndependent |y hydrogen or alkyl; R29 is

ROb and ROb i
al kyl
am noal kyl ,
hydroxyalkyl

and Rl2a is hydrogen,
al kyl am noal kyl ,

s -C(ONR 12Rl 2a where R12 i s hydrogen or
hydr oxy, al koxy, al kyl,

di al kyl am noal kyl ,
optlonally substltuted heterocycloalkyl

e .

o, o




each R9a is independently hydrogen or alkyl; and R29
is ROb where R9b is norpholinyl nethyl car bonyl ,

W0 pdodarsske/| met hyl , or 2-nmet hyli m dazol yl net hyl PCT/082008957122
I n anot her enbodi nent, the inmention is directed to a
Compound of Fornula le where nl is 0; each R9a is

' endent |y ro or .alk and R29 is R9b
B850 s ﬁ%t%ﬁnﬁ %{aﬁl 1Bhaf |8yg§vmasl i a%db%eftﬁn%tr:wased on any
QL8 T cERDO Qian@lgtt link, hgmc@‘éer@fakl%'fhtloﬁ a‘ﬁh rﬁ&ﬂo@&ﬁe@ sfdtion may

Compound of Forrmula le where nl iS5 0; each R9a is
cavtieppententheyCRYAHogevdmeallnl fylupstenadh Ragoi sna9bsanther €QICH to

PR Rt e 5 M YA i griion e

thedséof thic royésnniatdmﬂmah{ 2,4,5-tetrazol -3-yl,
| -nethyl-1,3,4,5- tetrazol -2- yI, |n1dazol 1-yl, or

[0974kz 0l A Biajion (F@0 10 3FbsCHbeINHRFRY Ok ASHY nw#Hon) twy transmit data

V\Tig&/ V&N 5011]91%1 1n§'81@1at1%8 (gggaé?@ tg%gql gtﬁ%ﬁgﬁ Is a)][j 81%%%1% gt%lﬁsmlt power for

azitk ydnd aied tiR2RSit Spd¥y  drecentisd bmfcﬁ‘maf‘nlﬁh? 36;&}0)1828% Pretetermined
R23a are_as. defined .in the Sumrary th

and e

r%@ﬁﬁhlaﬁ gof fEcEHpBuldc sRtipp ey adiust its ileS&HbPQYé*?T for both data

Qfﬁp 'tI%Fﬂltfor\R}]aﬁgn 'bg%éﬂ%tn' p%'aveﬁr § qktﬁf‘eﬁ{s%gceﬁ% 8ﬁrocr‘ﬁ Wgeﬁfl station.
For mul a ere n 0; R9a is iIn epen ent

Rydexagpie, dre tadnslit; posved nﬁi&&bel (s) aﬂﬁbtadﬁefr?m dﬁ%mlt mdlcated by a power

oo e EIEGIG I AGRFRYR b eh AP R ER HR P & gicated by
PRt FSRGY &dj @k %'rk(lﬁ(; adjﬁst@d]% r&%ﬁlee&ﬁ&dhﬁﬁﬂér bés@@ on the power

inventionis directed to a Conmpound of Formula |
odjestoen. Aspco’vereeaimstrma may plneldpantiend Ity ah;ﬂd;vqy@ﬂéradmst a power

(iorﬁ%)tl Qi/(?) Cé)mﬁméia? Brgﬂwl Rﬁr}{% cF\o)%gro. (51" P]C_)acron.rnrr]I?afnd etc.
piogshy| armgIanBhbyk @@blb@ﬁwfoarmgﬁ@buted power control for 2-hop relay. The
di met hyl am nomet hyl car bon % am no, or norpholin-4-

{irstrboinyA isemsshseriags seiqrobiioerelan sttion Hep, @ﬁ*ﬁb@ BefeR¢ hop is from
| he conmpound of Fornula I,
%ﬁgFgaﬁﬁgﬁgqgﬁg&ggaﬁsggggen or alkyl; and all ot her
pogaps  dioe tiasfige hopm e;dbsdmbt:hﬁat&mm Majbftrahhﬁlt hrirenCQOCH (which
of For | n. anot her

@rﬁ[?aaﬁeggﬁml%#l)ﬁeéﬁw 6H‘“P% 158 8¢t aé(cﬁt%t’&nal 2@%%%1&1%? the RS-
d

gg [)lg%ﬂl aﬂ%lg%*%&&h %gﬁng@ﬁ #ls %et%lg%% Igl Rt gégft@% If%ﬂ[ustment (which is

Hertogadozsypdvoat| ddydstmetit #Ilkibhﬁ[hqmotab Icytllroextyd RS-SS link quality, and send

D& & ket s o SR ario Ry bl B poeian |3 gy send data to
hedefaamyio &&anmﬁ&&é?)d%?&aune@nﬂs&i dn RINETad SRS #Ar €

as ‘defined in the Summary of the Invention for a '
[897pb und oo thereseand bon, relay setios]20 maaﬁ@nﬁ@ﬁ agieboi GRHEH (which

m({%}l%tei\i{z@gb@&é]i {Z))l% ect a%tordﬁelg %%ﬁsq 1on fO 15% n%iuate the BS-RS

Bnid qiility Basdd @h|C(@I|U}E#2 %’eﬁé&fa& aﬁieeoﬁﬁp(dﬁérlaﬂﬁﬂtﬂléht {WEich is denoted
Summary of the | nventjon of Formul a

for a Conpound
%P%\‘ﬁ%ft HeystpaHoh) Mased o e Psigeried BS-It liak aatigg and serid power
I j ol
&gﬁtg#ig{o rgl%g%@& I%g]\gﬁélg Eglg?h i2 %/ r%%pen &aVﬁt Reived from

mwmd’)ey staﬂb.RIl SRibbast whaeine 1R At trmshydp@g@rdet@inmbld based on power

Ioalk 2 al koxyal kyl , or hydroxyal kyl and Rl5a is

BHBGBY72-al kyl , ~hal oal kyl , car boxyal kyl ,
Wﬁpcarﬁl@YiﬁkMs a@éﬁ&ﬁé{%} K¥htralBEK %yv%f K¥htrol for 2-hop relay.
cycloal kyl, or phenylnethyl), optionally substituted
ﬁebsenb@ysﬁtml 130 may trapgphit @}Q{l(]}y #& m@sﬂay statidn 120, and relay station

e TR R o e By S4BT EGRGGR iy pRupT T20 may

In another enbodi nent, the |nvent|on is directed to a
Compound of Forrmula | where ROb is methyl or ethyl
substituted with one RL 1 and R1L 1 is hydroxy, am no,
alkylan1no dialkylanino, hal oal kyl am no,



where ROb is dial kyl am noal kyl oxy; and all other
groups are as defined in the Sunmary of thelnvention

wo e008a1Baipound of Formula |. I n anot her enbodPeEN$2008/057122
the invention is directed to B Conpound of Formnula I
where ROb is 2-(dinmethylam no)-ethyloxy; and all other

R °“<§563i%a G U5t BB O RS 1TBGROBYY Prbsbnetih 110- Bise station

Flngé?lteraté B@Wblmégjﬂﬁth%ﬂt 3 wikEeohafe te@tlrﬁatg@ WSQ Cinﬁ{f quality.
Forrru where R9b i s het erocycl oal kyl al kyl oxy;

Bhic gsatier 1H) oupsalar estasatelgdfd BERS hink msalSumbmw oofC@}Cd{ #2 and

KSR hENe SwlmeEohor St TR S ARG aBe station
FOy Mk achd WoReLadfBRmieits 2¢41( a0 Phed rdnyl )&taﬁéth)‘(ﬁ@x\yh@h may forward
3- (nor phol i nyl ) - propyl oxy; and all other groups are as

peverrasiisientie tegwhmarheratationd 30nahsarider staonal Bommosmd data to
h
Pele{ye trggtn ?%ds at t[ran%tli}]rt e%ov{é} (ﬁ?%&n I%gubﬁ g&f) ?ft ggw%f F&Auﬁm V\Ht #1. Relay

Rattori 520 faaPrdNEhd Bzl twiteke sthl&n i1 80 htytehneaetpoaver alhié}fthmed based
and Rl2a.is hydrogen, hydroxy, alkoxy, alkyl,
aPeEN St ani noal kyl , ~ di al kyl ani noal kyl ,

Xy I p | | d t £40 ,
[(}Nﬁ ?gnalaﬁll§g3 ut)zs)t %Itaﬁtnleegd %8}%2 ?%%{QE’:?{E@ F(Tnf %&gﬁﬂ d %'ob@élr control,
mspeottma]lyl forsubat refayt eﬂlshﬁitm'(bar@wntrahrbdapdwantcbmrol for more than

MH&S are as ef| ed . | the Sunmary of the Invention
SEHp 06‘1“6 H‘rﬂﬁ‘llﬁrmannetrn anot her enbodi ment,

[da80] NVERk| RhdpS dlHiRALS &v&bracmow%lg ﬁé’c{dﬁuhfi’ayl receive a
where ROb is -C(O NRI2R128 and R12 is rogen or '
Etalt@ymssanm fretheinsxhyowogsam sihtion, wluq:lam@ylt@m ﬁ‘d&bkbﬁr station or

|ona y .substitute Leroc cIo t.i onal.ly,

SRRl Lo ot TN SR thar BA PRy or the nex
adikdns’ﬁﬂehmoitﬁtﬁfn Bised B Ak ee@svedettaﬂsﬁﬁlssidﬁ gBfer§Y M BéWerofdjustment
the Invention for a Conpound of Formula |. In anot her

batsd el estirpated n%nﬂ%lﬁyt @nféme@@ttb@ nogves adpgBeHdtoothe next
|
g&fz%gﬁnam%glg g]r“l%g e%ys Stgfmkl{]&% t?&‘] Ve nci'lar‘%% ent tbﬁl he next downstream

satisro aarrdosmyit podef dbtﬁﬁhﬂﬁycﬂ amdatobm thog pwbramdjngmambﬁﬁm the relay

3- (nor phol i nyI - propyl am nocar bonyl , 8-net hyl - 8-

sfatigy)- 05' he 6flgy St atlgtlt &lﬁya%s% SV}da?’ntWB%tsﬁetﬁW the next upstream station,

cv‘l?ncﬁ% gt 'ar‘t)afs1 ¥tlat'iort|-011a1‘fﬁtﬁ$'t1@15é>r -sBifay! )Thea}gla?%@a@{oﬁ%éﬁl receive a
2- hydr oxyet hyl am nocar bonyl, o

boRerIdusteentageobrabdylyatine nmxautbwnym staiod tabéd on hiek quality for the

B Seeh ey R erittal Pl T aRL FAR ™ SO FPHEE iy station.

m@ré@y Sh gt Al 28RO AR R keived frlinMBE MkkadgvwiRircam station to the
et hyl am nocar bonyl ,

Bext @pﬁmanyst@tmwyrapq&mpyp‘gnﬁ troerarimeshlyased on the power adjustment from
% %1 tlp g émn¥ ;16 et hyl am nocar bonyl, or
Yor pﬂ% Fi'h propyl am nocar bonyl ; and all other
posups dHoe Nsh@efcbﬂﬁﬂlzbdil pd%@arsbl@ﬁfﬁﬂ,y aOfrelbnestdtivne MdyOReceive a
for a Conpound of Fornmula | . [00111] In another o
EawHs R om the nex{\denpEeRM station ey el as estimatghiydudiepliges for all
r . .
B AR PR, o o Bl Sy ) S A FRE L iy for
thermaxa dh@hﬁre@mysthmmt kiyded @pt tho I’lﬁllnlSIynSSlbbSﬁOril uhie dlowinktincaly station.
oups i ndependent | %9sel ed froma

ﬁb?j lr%lg(xl é}g i 9p mfﬁ’a?%‘él zkgrﬂansnét's 0 @s % estlrnatecl Q{L 'qualities for all
BOKERGRT OIS, toOfE i RRAk, Mre%ﬁp&tah&ﬂ‘t elche relay station may receive a
cycl oal kyl al kyl, optionally substituted heteroaryl,
ppwéroadhdtmestu b@t:trmut:dedtbteet drerastption bysed atndlnbmuabttathythe relay
substi t.ut.ed IaIk nd all_ ot her
SR et e h E SRy s B v RO DChfattian. The
of Formula I. In anot her enbodi nent, the invention is
directed to a Conpound of Fornmula | where ROb is

-C(ONR 12R12a and R12 and Rl2a together with the
mtrogen to \Nhl ch they are attached forma

T . L T 1 ' ]




each R9a is independently hydrogen or alkyl; R29 is
ROb where R9b is al kyl substituted with one or two R1
wazooaness®l 1 and all ot her groups are as defi nedI/Us2opsies7122

Sunmary of the Invention for B Conmpound of Fornula I

[00117] I n another enbodinent, the invention prOV|des

t he conpound of Forpula | erein hen

SIS ARG BYYflth TGRS weavﬂl%aﬁnﬁ goaafﬁh 50‘%%@9% Higtips, which

Ma& hbelgéi’l%rage theeﬁé‘sié s%ﬁﬁ)n' FasbMIRRROASMDA NI hﬂ]ﬂr(ﬁﬁﬁﬂesofor these
where ROb is optionally substituted

Hu@tfmtmelylcstt@tmﬂskyThe whay sthifiorotag rfograyd phesarmvas adpisinmands to the

in. the ne of the Invention for a Co d of

B e oBaen | R ERr B mERe oL e Sent by the next
H@Nﬁﬁkm@ﬂuﬂkﬁwMd@ﬁmhﬁﬁpﬁﬁﬁnﬁwﬁﬁnﬁilEﬁé@%h&hé oher @djlstment for
R4 is phenyl substituted with one R29 and additionally

S dewesitcad siptian. 1The reéangtatloweabr ReAd;] the jdathetgethe axgkl ypstream

gt%{ég MaBlm it ;{?C\fe’r (i%%e%mll dF?%)se g?&wér adslustrnent for the relay

an1noa| OoXY, oups
dﬁﬁmﬂed in the Sunnary of t he Inventlon for a Cbnpound
of Formula |I. [00119] |In another enbodi nent,

[0982ht i JHGrdvhaws ardrsiga sHpoRIRerss L 4R prifpranad I%h@r@ash station for
| 5§RV ongidR29 I

gié rg)t%llte? edélr ﬁéf hl:)#lhg[ﬁllgg Ireﬁzcﬁ]%@a f‘g%.gﬁ%g’gié%ée%yh The

fqlra;yr sigon mmayafdcyﬂve aRPigst i tmnRABsioh efremRO firstsstation, which may be a

ocycl oal k IaI and | o oups are as.
AR SGistg Plarkotd1s) AR ER B htinon may
%mfﬂer@d)ﬁsént on [a(@éftﬁﬂl Pildt 2ot Wﬁé r&%ﬁgﬂléﬁeﬁﬁay ckttBate link quality

i nvention pr ovi des 't he COI’TpOUﬂ rmul a wher ei n
fr the fiphetagibn dagedtant the dustvirankmenenfdBckid | dd dendrainal figt power

a8 S =R SR TG RE o Ty RERRBRER 14k, and
sdad D NRE2 P ad &naqlzo tHRYaae, staiod (Blokk 04 h@r groups are
as defined int Summary of the Invention for a

B9¥Bbundhefrely ﬁf?ﬂpa nllay Je00 2 3¢qondriransatshion te gseenndesition, which

I,V 0 0 r rl Lo
%&2 be ncl &%& S%%Oﬁhen t@% %tg% tﬂq&lﬁlﬁqhozﬁz @6 %gé%ld transmission
adg chmpfl@d CQI S@iﬁ@hlat@QKCH Vybitahn, elc O'Ifhe?re‘l%%astat&ma’ﬁa%ellvs a second
I ndependent |y hydrogen or al k R29 is R9b where R9b
pawverg szlpqpa%g@lgglte(gﬁﬂ t gecon on%e%pp the |gegond transmission

Qdkp§42@ }r' s@?ﬁfé)n' Iﬂa§ P&:e@érﬁw i(en@fb tﬂ@ ffrﬁvs‘%zﬁ{d Oft transmit
or a Co oun Forrmula I. [00122] In anot
posbodiatenined: ised o gt ﬁmhpw@vadgiwntttte(bbohﬂé%)d e relay station
For mul a erei IS ubstJtuted
P98 TERAY AR PP §ecBRb Sl L d LN PEvET dSiad Bazeg on the
Rand powardrpendsnibpchysrgygen or al kyl; R29 is R9b
mhere ROb is -C(OR14 ; and R14 and al | ot her gr oups
H84hs ddG. nlédShQ’WSt heiesgmmfra}n eppardies 1AM der suppprimgadistributed
ngrl Cﬁ\l}%‘ﬂ?}norﬁlu%lr r%l e% hgoél'r% Jrsrpl 3691 and 1f1(|{] la 1%8?136 15%2 ttd receive a
ﬂkse trehdinifdon Frophefinst statidas hirhadude 1 5u4t (6 e@tﬁltﬁatBZ&kaﬁldhty for the first

additionally substituted with 1 or 2 R9a; each R9a is

ﬁtﬁ‘iﬂ%bé’ﬁﬁf‘éint)n yiheiifsto genstaissiank | modwle §5d ORgn eqitsstte REBst power
I 0

R CRRS b HP R E rRER AT he AT sBhpn 0k Mfulc 1515 1o

$conl the Coppowng aljuskoentitb ahé firftQddtvh] almoduiotiGad to send a second

enbodi nent, the invention rovgggs t he. co oun

FEBRSRIPSION () 859QNH) SiRKOR.ca B’H BREFENES e\R)P‘? P%‘ﬁ%f adjustment

%%raﬁ‘&fj bRqeH LdRR@staYios Wasdd Bﬁ“tl?éjsé@bﬁ@ t&nﬁﬁlsﬁoﬁ?g@mo%lﬁfehwm to
a 1s independently hydrogen or al kyl; R29

wieeive dRBbsdng by NR2 IE{tGRRB3at mmmwd?z@@@mmhdd bﬂShfé on the first

groups are as defined in the Summary of the Invention

for a Conpound of Formula I. [00125] In another

enbodi nent, the invention is directed to a Conpound of

Forrmula Ilwherein nl is 0 or 1;R5, when R5 is present,

is halo or alkyl; one R9c is alkyl and the other R9c

|s hydrogen or aIkyI and Rl |s alkyl, Rl is

o, o L Y 1



di al kyl am noal kyl amino; nl is O or 1; R5, when R5 is
present, is halo or alkyl; and R29 is ROb or R9c; and
wWORs/1R8eq and all other groups are as defi nedP@TUS1968/057122
Sunmary of the Invention for B Commpound of Fornula I
[00131] In another enbodi nent, the invention is

direct dto a of rmul a |1 ere IS )
b%ﬁyﬁ(ﬁ%@gm YT 434? éﬁgﬁo 7S rgseepéélﬂ%ggfar %ﬂn%r?%?d station at
ghiorliapavAQ defbirldey lhatidnfy th@ BJ3RE B6REMMjustment.

al kyl am nocar bonyl, di al kyl am nocar bonyl , '
988} oc dIGe dibkspbwb Iaydesxgptqf@maiobgss dabe pmtfomnmdl loyi & melay station for

| kyl. | kox '
Stz nd oAl RO etng RS R ReE ky esgnd o FIg- 13- The
f&a st@ﬁoﬂ- ;maggrecwih@rh R%tlt&n@h%%ﬁﬁt fromSa Hﬂétost&[m@%lﬁl:h may be a
R29 is b and ROb is op tlonallﬁﬂsubstltuted

ﬁg{sgrpl@;‘é)péqtl@m qygnothir geley | stationd&idelsl ¥¥y). The first transmission may

OEhESEL I B TR Hipr: G YRERAR i mey e tink quatty
heettiey Ok yﬂanon bIE&%a %@Rﬁﬁs’ﬂ trafsmidbibsiy (blsclb $6 14) Um@ rigfay Btation may
one R1' I.s hydroxy, optional

gqylﬁéb@ @W%@ﬂ%ﬁ%&b@f% éwféﬂst SRR A qeyo*gﬁtb@%swwoléﬁo a second
]Et%lq o %’H k g)]?scﬁ%g Qta{ﬁﬁ@ Slr d {l? rbl%?l Egﬁﬁﬁg g@e% %gf@lﬁ.s "The second

roxya
hyldsnmjﬁmn nmbllopmprﬂsalCﬁH] dkeylt pn (aaCQd)(ZHabHyﬂ, ctc. The relay station may

anln car hon Ia alkox | k

Ry mateg: P ahelRy T v safar R AP URIGH. ap gy feedbick
éﬁlﬂnﬁlgﬁ d MA’Q’ dhR0eBmeR Kkbsagdi @tl I@él ﬁfﬂléﬂ@ﬁiek)ﬂl@ans to the second
optlonally substituted heterocyc oal kyl, optionally
@wmgtltuted heterocycloalkylalkyl or hydroxyalkyl or

nd t her wi h th
Eﬂ%6gt ta falafy orton hea éerCSIéVytcﬁ% Wﬂe %rb‘W “ﬁe&ﬁ justmeniy from the
§d¢bBd batibedvih the fﬂ’skp’dwerrh)dﬁfsﬁﬁéiﬂbkﬁﬂg %‘eﬁ@ﬂaﬁb@ HayédBbk e, estimated
optlonally substituted heteroaryl al k or phenyl al kyl

(il apadity fx tbfhﬁ}‘ﬁf/ ptatipmgnfl sheoseeprshpawsy aéw&m beisg saperated based
k
QPR sooBe g AR R P Wy Sl By YU B it power
sdjbsinchtuioetle fiedt atacioy ¢bloalt k&@(l)l Kl")hle rolay Gfatibo nalyl r}tcelve data sent by
gq%%fy};tl %{9?1%2 g‘gﬁq?él?g%!?{a l‘éq%ﬂme ﬁ«%z h%égq%/t&{g)gve? adJustment (block
i oo K 1
ot R ey R R Bb Y o Rg bt power
(Bcimpm;iuﬂtibasf:d Po thnﬂeaoﬂdl fowsn edj@stRicnt Qolqzﬂke}@m) subst i t ut ed
' l.ected f k
b7yt B8 o S ot eI A o0 Bosiporting centralized
Fovérkaonasl ﬂ%ﬁftf‘ﬁ@ﬁ%lw hatghaaxCl708!ikyhd@skyho®Rt i1912kd Yeceive a

substituted wth or ~al koxycar bonyl ,
Eirst trelaﬂmklyﬂlmrfmm a ﬁltskwmﬁ ﬁd@ﬂ’d&lﬂﬂ Hhlidrio, esfamlte link quality for the first

gj[afa 11 ‘Xe%s 4( Pé rglrrllsrﬁ?lisu?n a m%cpur}& 57 1]6 to fld %gers]ﬁggtedﬁmk quality

ﬁJrNMJ: ﬁrhaﬁtamonowndad kevoyd t{aa@d;fs&]onlta aambﬁte I’staﬁﬁiboedhﬁﬁﬁte 1718 to

t he, |nvent|on is directed to a_ Conpound of Fornula I

seive gt and sgerahyrovestadBisEnengs Sapsthpseend sfton. 4 moziule 1720 to
e )

S DAREDGRRL ok SPhSLRHAAT NN 19 By auo s

by thesfifdt otatidn aRbBansnhie power daermlﬁabhztSﬁd iof thalfmstqrower adJustrnent

al kyl ; an 9is ROb i s, as. defined .in
@Hﬁ%ﬁ&o 3]8%5%8) 16.%?»153?? ggtaf% theacegiipiriing %fra@%mﬁﬁ%eﬁ determined

t&e@eﬁamec&m&%a{mﬁ&% invention is directed to a
Conmpound of Formula 111 where RL is phenyl optionally

substituted with 1, 2, or 3 R6 independently sel ected
from al kyl, hal o, al koxy, hydroxyal kyl, am noal kyl ,
and al koxycarbonyl; nl is 0 or 1; R5, when R5 is
present, is halo or alkyl; R29 is ROb; and R9b is
optionally substituted heterocycl oal kyl,

di al kyl am noal kyl oxy, heterocycl oal kyl al kyl oxy,

C(O) NR12R123 - S(O) 2NR13R133 C(O) R14 , optionally



Is ROc and R9c is al kyl, halo, or al koxy. [00138] In

anot her enbodi nent, the invention is directed to a
w@vpousee of Fornula |V where RL i s phenyl subBRECT/US20881057122

with one R6 selected fromam2p, alkylam no,

dialkylan1no am nocar bonyl , al kyl am nocar bonyl ,

ﬁ?gg %dg\%ﬁr bon%/ k@lp ot ;g@%c;ggllﬁlg%pl%e prgct:elsgorl]rsa | élgctromcs
é@lé&ahéﬁﬁ{x/@f@ DRiced &é@tﬁﬁﬁd@%&rﬁ%h@tﬁk rl@glcglnéircults memories, etc., or

di al kyl am noal kyl am no; n I's 0 or 17 R5, when R5 is
pregemination thetkef. or al kyl ; and R29 is ROb or RQC ; and

iRory T30 R Frmudh 7 5ot 815585 Apd Btk SR dph ey setion for

fii@@fbﬁ% dnd RRLAINRE PP EbHBIMNiA niultthdp Rt IPRSCekses and apparatuses
directed to a Conpound of Forrmula IV where Rl is

friehprase lasien tandeprogpsses ond ARBargRISec fefda fubpardet mition may be
i al r yl

‘gﬂ“lﬁ%gﬁe@ g% gﬁ ba%n}ﬁ%ég ﬁ]&erﬁ%]rsn&ﬁ gtgafﬁgg 1]2 and 13 and the description

MQherocycloalkylalkyl optlonally substltuted with

al k or alkoxxcarbonyl am noal k

HM? l anifi6allRyphay ﬁ&locgrﬁaagaarawrﬁw w—gﬁeébm%%dlonl{elay station
r rese r

12 dOng suﬂ)scngglb st%%n Rg’g 11;1 Z?I(g.p ;?,I ojﬁtta s}'e/ssgﬁu gf’ll l?u angJﬂXllmt processor

h&tlercoeiyed dah iyt suldtabdeystaivnniBdl &nd otkyr subscriber stations, processes

Petero Ioalk IaIkyI

KO3 Cayes; %oduﬁ%fs)} gﬁ%ﬁ{%ﬁ Angs geneateyy data symbols.
m%%ﬁ%rﬁbessdr’\m@célg B?oo&sse@ fovetHeNd 1%%5&0;&"(6%' WA messages,

one R1' ; where hydr oxy, optionall

Bt |ad1ulsfe1¢ntset @h@@;lmgo dedigibns, ogiri) otvalobiais ubsthicedt sidnbols and
het er oar

gliol%%ses P%qt d90 &ﬁm ﬁ?tﬁg@g sk ran%pR% Il?{/ocﬁe%s)?gi E(gfurgﬁa processes the
Rkbaov@hdad aad @ﬂot a;hhwls & gl ot IOHDME ah® @ep@biey loutput chips. A
anlnocarbon | al k dr oxy aIk I, al koxyal kyl ,

H?/WUHWWM By 1|§}|1;%r?911 hﬂyl(ﬁ) g RS tﬁy@@@@eﬁmlhﬁa?r Kfjiers, and

e a ogl
AOHAE AroOnOHeT RS Pug, Sy SCHBERE, BBtk gyt which i
me&hu&uwadnhﬁhﬁﬁwt&nﬂoaIkyIaIkyI or hydroxyalkyl or
R12 and Rl2a to etggr with the nitrogen to which t

HI0@1h; ¢ aActﬁék&wS 11 42 hetneinrope (|82 1eprivepthe dRuPfipk Slgnal from base
SHRST i I(?J Wvidds %lrgéfélvedhél%{ 2PXY ergt‘)éllver eeNRa!igsk alﬁ&élver 1836
opti ona ubstltuted heteroaryl al kyl ;7 or phenyl al

Q(Wldm(mst(hg ;i’ri@rﬁy Iampihﬁgs |fsequpnqyo¢mﬂzﬂqbnwtss and dtgadaes\) 11hh recelved

P i ooV S P IERT Fibeky E PERESRE T80% P e SemBIEs (e.g., for

@FW) kI toBehimab&iRey @Iﬂl@dll‘)’f)@b&‘s\é& SdceRRl I AR dyMbols to obtain a
substi t ut ed heteroarylalkyl and R23 is hydrogen or

ehaayt! estichare 3ad |psrfammdfa¢wpn onaﬂeke;lv%iimamiyblverhead symbols with
f 2T ARRCND o1 Min AT UG OAL VRELE procBYof Jhas further
prapRe de.of, d%ﬂ[ddiula@esl \ctheteavi] dnd pheay) subddiéded egmbols to

with one R6 seleced fromam no, alkgyan1no

Eﬁcaquwhsnﬁl% and ppvieshead Higfymatian gntahy msearstsiepl 110. A transmit
0 h r aly, I 0 I

g{?gégtﬁgli ﬁggg %ﬂ cg%? kt e g%ﬁa? ogslyegar%\é{ al%)e}&( SR Pﬁli Yverhead

arfornesibky hadripilot t@lgeyéram dﬂaJ byd:rhmdn Q],ndapldbt syrnbols respectively.

i al kyl ami noal m no; or 1: RS,

Fans tproqewah%b %ﬂ%qrmcessgﬁ 190 6 NROIRGE Sa Rl @51\)%0 generate
ghibid chiflal R tra@SmAck 9¥Y2 cdiRPdhhlind Qutﬁﬂtoéﬂ"ﬁ atﬁi'%é%gfa'f@rht downlink
the invention is directed to a Conpound of For mul
wier egiRl, wisclpbgrapbmaedivonaitennasi$Bdt i t uted with 1, 2
or 3 R6 independently selected from al kyl, hal o,
al koxy, hydroxyal kyl, am noal kyl, and al koxycar bonyl ;
nl is 0 or 1; R5, when R5 is present, is halo or
al kyl; and R29 is ROb where ROb is as defined in the
Summary of the Invention for a Conpound of Formula I
In another enbodlnent the |nvent|on |s dlrected to a

~ Y o . ~a - .



where R1 is al kyl, cycloal kyl, phenyl, or heteroaryl
where the cycl oal kyl, phenyl, and heteroaryl are

wWopisonmskd y substituted with one or two R6 as BEF/US®AS/057122

in the Summary of the Inventidn for a Conpound of
Formula I; R18 is hydrogen, haI o, or alkyl; and R18 is

| b d R9 .
BBRY cq Atiibicet Esﬁﬁﬁtﬁrirtﬂs theidony wgﬁ%ﬁlgpeﬁe %né%ﬁapgtaﬁ%n 120 is
Rcei0d ! & bintch0 1430, éd?ldﬁﬂ)%%@eﬂfy g T}'Q&%éifefgsz Bh& processed by a

I nventi on provides a conpound formula VI, wherein
Rtcive pmt@sﬂmstlié%ﬁﬁltt@ decrgh@ntﬂnb daR11@sdng bhydkamg;moo r126h| Breodownlink

and 8b.is titut.ed, W

SRS s o B LA, B Py P S0 R R gy roceiver

1 8522 8nd BfdcBREd b réoeﬁve%mé@w 1854 tdRcbyt @REihesd fnddrnfation sent by

Corrpound of Formula |. [00148] In another enbodi nent

bare staﬁr@e ritlpcm ther Earisgerentame aiadsisnalimgr(grgl, £ Q) andypifot to send
[ C | t £yl

éﬁgpg e c )}%Il%alf({ sed %% llotgﬁnl&{llt E {géllr (%gr% jangd 8 gc;n%?t ohed by a

opisndned 1858 361 psteritel ue dphvkt fﬁgm ewlith ls\/bﬁan%lt&ﬁ \diﬁﬁmtﬁlﬁﬁh 1850.

in the Sunmary of the Invention for a Conp

K993l a H@laYaﬁamm 020 gecivehgnd PrassESCes alteewplwkt ngIlal ﬁzom gybscriber
|

P 1SR o Tier W Ba OO PERINE ECp TR oBher] fftion.  Relay

standrhé20 erdoogkiesrdnt datd, heegriahiug ndridopilqy rto\gedee‘steaamuptpﬂimeuly signal,

Rbishi1s THRGF < BSE Sioad i H ToesBRO b R b glay signa is
Fe%@t%cﬁ%? ah%nhéﬂquﬁ r&@ﬁﬁ‘ﬁlbﬂe@ﬂ)%)( lreQivdR9R16 Vﬂ?ﬁrtﬁrog@&d' By a receive

defined in the S unnary of” t he Inventlon for a
pJ@np?@euan 18fto Fenower the Hata apdigs@jng sentbotcteyrstasivbdddnent ,

W?f‘i/vlqer et | oﬂﬁlp pg(}/c%ggﬁ%%s ?@%f gg?g ;ifqd q%ﬁ(g ﬁ;rgltl t%? \o/%plerlation of various

teitsestopdsy | staro@r 10t h@afi)éféﬂtl@m kY| andRetrgtiberagigtion 130, respectlvely
het eroaryl are optionall substituted with one or

Rentzelleprocgeser il HHQ may 8 9r girect peocpy Rt HGE %»rprecess 1000 in
gﬁa‘pﬁjj I r. I

;59 c%gs Pﬂfomﬂ 1§I|dS l}|41|?§1%c s,% llcﬁbga %29 clzgr Eéﬁor IOthe}r?BB)CGSSGS for
ihs ﬁymlqg@nd@bnbéd(%ﬂeuan dMa&ebes d48phe m&42 audbslt%tz uiterd data and
with 1, r R9a where ROa is as defined in e i
Wwﬁe ?qtebas ViAo A1 G orre?aé( &2%» #d %bSﬁﬂF%t jtation 130,
k@%%c'ﬁ%l I n anot her enbodi ment, the i nvention provides

ound of Forrmula VIII vvhere Rl is unsubstituted
Lﬂﬁl@ﬁyl TRROcdhmiquick giéscnmt)laerem dlgzydwalgmhemfam«:d B2 Glridus means. For

P BB St B PSR SRR SR80 e or

bdmbigtionU FEROY. OFort 5'%adea@@tlh@[én{e@t[atl%nCQ{HJ?ﬂé@stﬁfg units used to
Formula 1. [00152] In another enbodi nent he

penjant ﬂ@rtedrmwea @ambmbmdtedeﬂmnmneaprl Rotexapphigateon specific

nhe§rate(§ Icur 1I11I(s q:PYSCIF%)g al g%&gﬂértogesgorrsgﬁs%)o ({ o% al }ganﬁfgrocessmg

SM&SI(DSPB@) Wr@éta@ﬁ@b@lo@%e%e@@ldﬁ)} field prdigrhﬂﬁﬁlable gate arrays
Summary of the Invention for a Conpound of Fornula I; .

40, 1Pﬁ0§e%§ﬁ1§ny1301§1i?é)1§t5r t ori@a-oRptrpllers, micgypracemipss, clectronic
FFIE: P pBe e BSOSy MEpRATEF e Bhcii dngrved hercin.
t:mhprtaamytl c&umatldmme&ow th 1, 2, or 3 R8a. wher e R8a

s as defined in the of .the Invention for
t&?ﬁ@h 0612 EEYI A aP Or [SGEWB@] IR HS: ﬁb%&‘?%t?ts may be
Hﬁﬁeﬁl@f{t@@ i cPIOVd g r&e&t?x@? otangkiak, R am'sﬁ(ué‘tﬁ%ﬁ €etc.) that

I's unsubstituted phenyl and R2 1 is heteroaryl
p@rﬁs*msﬂht dahompnh desmesbed hergim. RBlagamh@rl,eaIeammmﬂ/precessor-readable

al 4] 1. n .anot her enbodi,nment,.the in ent|
SR B U R TR R S A TR

cycloalkyl phenyl, or heteroaryl where the

cycloalkyl, phenyl, and heteroaryl are optionally

substituted with one or two R6 as defined in the

Sunnary of the Inventlon for a Cbnpound of Fornula l;
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These wirel ess systens nmay be nultipl e-access systens
capabl e of supporting nultiple users by sharing the
W@raBhsske system resources. Exanpl es of such PCT/US2008/057122
mul ti pl e-access systens inclutke Code Division Miltiple
Access (CDWVA) systens, Tinme Division Miltiple Access

(TDMA) systens, Frequency, D vi si.on Itiple Access
t@@%@fﬂ@{ﬁsﬁ@nﬁph@%%og@ﬁﬁb%: Ht-oﬂ%im% Felf, Hapyare andior
SIREUre oS thivPhe GG ih SR, (S¥ShiRIRry 85211885 o8 YSERTIG. 18)
have establi'shed thensel ves"as a growng area in the
indetgeatd bglagroransari(e gt, iporesssoTh&2 & UR4@nt 1860endbe arethory may be

demands are to deliver multinmed ervices such as
UBgacTGd adiT e wekgeoyer guel Bl Progier” ol Bffpwas andror
(358l drk Yol nBET MEE Be (€K in i @iniddrdprédcadtsFtABbRMmedium such as
capability is desirable in order to support high
gudpmiageesy mansH (RAYEr Vdadenly powomy (B@ﬁ(hf))mne\s@atﬂe random access
ni [ S t I )
RN (SR AN LS PURERAY riBblcrd TPROM). Wgedhatty crasable
PROM (BPPROMY FLA SBlasemstyatfioppy iy, édmpeadisc daDa, digit#l versatile
subscriber station via one or nore rel ay_statjons.

giae D VE) alpagichie 96 RPHER) dRRcErpEc datier: PRont ncadsdidebmexccutable
1O, . t

B b om "Eng o PRSI Randh, QTR b Brggesor o

ptr&irivorertaen gpects biths tilbstondday dstcabedherom. anot her rel ay

tatjon). A transmssion fromone station.to, anot her

el on Treguubtfeiibiomoh g oty S rebts) Pageifiay person
S0 meth@¥rt$h Mdkedr L MBIARNRML Vo HhAifidhtiBRs to the disclosure
efficient manner. SUMVARY [0005] Techniques for

wilh s meadilyrappaisnttoathespekitled i ty powed thegenaic pmncples defined

[ tihop,rel conmmuni cat i.on syst are descrjhed.

et oY P, Sted8 SO VARt Hou Ssvting, fioy s sjvisor scoe of
fRNiscddsuze dThed) eetuliselgsurays Ret iateapar tekk fidlitcdlad ehe examples and
transm ssion. |In another aspect, distributed power )
gesignsoleseriepdobergiantut dp ito dg remisied dhatvridest pagpepeonsistent with the

BREREL L AL PR o R, T on may rece ve o

first pilot froma base station, estinmate link quality
for the base station based on the first pilot,
A8k at SVHATEAS LHANMEDSS:) i ¢ty infornatign (CQ) based
on the estimated link quality, and send the first CQ
to the base station. The relay station nmay al so send a
second pilot to a subscriber station and receive
second CQ generated by the subscriber station based
on the second pilot. The relay station may receive
data sent by the base station based on the first CQ
and may resend the data to the subscriber station
based on the second CQ . [0007] In one design of
centralized scheduling, a relay station nmay receive a
first pilot froma base station, estinmate link quality
for the base station based on the first pilot, and
generate first CQ based on the estimated |ink
quality. The relay station nay send a second pilot to
a subscriber station and receive second CQ generated
by the subscriber station based on the second pilot.
The relay station may send the first CQ and the
second CQ to the base station. The relay station may
recei ve data sent by the base station based on the
first CQ. The relay station may al so receive a
schedul i ng deci sion determ ned by the base station
based on the second CQ . The relay station may resend
the data to the subscriber station based on the
schedul i ng decision. [0008] In one design of

di stributed power control, a relay station nay receive
a first transmssion (e.g., on a CQ channel) froma
subscriber station, estimate link quality for the
subscri ber station based on the first transm ssion,

. Y . o



systens. The ternms "systent and "network"” are often
used i nterchangeably. A CDVA system nmay inplenent a
wo a@80182€hnol ogy such as cdma2000, Uni versal PCT/US2008/057122
Terrestrial Radio Access (UTRS, etc. An OFDVA system
may i npl enent a radi o technol ogy such as Utra Mbile
Br oadband (UVB), Evolved UIRA (E-UTRA), |EEE 802.1 1
(which is also referred t £hA i), |IEEE 802.16
(which is also referred to as WMAX), |EEE 802. 20,
Fl ash-OFDMr), etc. These various radi o technol ogi es

and st andangdspparatuk ferWiré]Bsslodgn@liicatibh Sodn@ii¥g: r adi 0
t echnol ogy”, radlo access technol ogy", and "air

i nt er ftdeast opg pragessencapdi@dradrip serchfrsg @@mn?l qyabbzoformgtion (CQI)

fe th
1ng 2{; 1#5& %tatéo%grc# cglfv Q%%W fi V&t]rn i sEcongg'g)a\?lgﬁe 8%061%'.:(%1;:& sent by the

862 sthfion Bikel bhekk IRACQILOid tAirsschatiey daac® thekedohd edtiamBased on
Mobi | e Broadband Wrel ess Access Systens, " dated

theeped GQL 2004, in | EEE 802. 16e, entitled "Part 16:

Ar | oadband Wrel ess
Accesgkgyso?%rgr?s{p%d% e 1@;[2&9 A@ﬁ]"gi&ég and Medi um

Access Control Layers for Cbnbrned Fi xed and Nbbrle

Oper a ion Li censed Februar 28, 20

and ifr | EEEH%U?‘?Pané‘}S E “r“fnr eld WE%{FP fhe 2k afitn?%er fPéi% ssor s
Eqfrightosed Rpdvdphbl R BRARaNdaW, €6 %aanaeqﬁﬁ(s%ﬁy@t d¥Bthe first
Mul t'1 hop Rel ay ecification," dated Decenb

sta0m baedsm thecnifpbnanst ter gengudt st firsa 21l besbd onTthe cstimated link
t echnj S al so be used for | EEE 802.16m which is

. %%ﬁ%#ﬁfﬁﬁ$§??éke bei ng devel oped for W MAX. | EEE

802. 16j covers nultihop relay and is intended to

enhance perfornance of | EEE 802. 16 standards by

i nt roduci nghe efpagratsaef glam Jonwheysjnedhq \absleatt™ prxpmprocessor is
Frfisybilis 250 G, GhERNd SFRNR AT, RESRy FLIGBH 1 generated
by brGetdirstaioatbagsison thagiled. ni m zi ng conplexrty of

relay stations. [0031] FIG 1 shows a wireless

comuni cation system 100 that supports multihop rel ay.

For siympli @hl ¥ppaFlt oflclérﬁpl"’%xfﬁ%%lﬂ tﬁ@qﬁrspﬁ%ns&ﬁéd 5kstransmlssmn
(BS) 110, threé)re ay stati’ons (RS) 120, 122 an

afthctdata Substhei fst statiait boad ofiSE fit80C@hdnd3gher¢in the at least one

ener al st [ ude. an base
BPAETEnG AnBLRg W oee Ges e SN of HFv Bl g s pgoion based
60 LRESRALEQN. for any nunber of subscriber stations. A
base station is a station that supports communication
for subscriber stations. A base station nay perform

functgons §Hch as fonn ctrvrgy wignag

contrdl of rel &AY*S'Bti brd i ¢ SWRLEH Elér stlg?r onse pgocessor i

bafpusddabipeffofyit Rhgonbef bgi@ineadiorcgfuréshode Beolstation and
evol ved Node B, an access point, etc. Arelay station

pedecsing iy aernencheesiing é@he&?nf% ¢ha sacpyd P"@U‘é‘% hayedraa) thy second
BEA1 QSRR aRim SUBRGFIHRBASH ) BBSa ylefy 2y Statfon

SO provi de nmanagenent contr subordi nate
relay stations and/or subscrlber stations. The air
interface ?ﬁtmeen a r station %1d a subscri ber

statiBn nmay HaPRAGHE P alrayrrd SYRSTe f1 ok pRUeIE 8 biRgetation and
thcRAGR ISR 2 A ALS URBGRI ber station. A base
station nay be coupled to a core network via a
backhaul (not shown in FIG 1) in order to support
varioys services, A relay station.nmay or not be

i v oty COVBIER {4 VS SERRua e RRPriaYe | mi tec
funct i@aalg firkt dhanSREMY infdlrhathPR CEANTBLTiGakth@sh; Vi a

t hat relaflstatron 0032] Subscrf%gr stations may be
di speroseiingthcernsHoQt frpmen spyendetigtionnd each subscri ber
station may be stationary or nobile. A subscriber
station may also be referred to as a nobile station, a
termnal, an access termnal, a user equipnent, a
subscri ber unit, a station etc A subscrrber station

- I o o o e



(I Es) for various types of control information (e.g.,

resource allocation) for downlink access. The UL- VAP
woreaesasisey a UL- MAP nessage, which may i ncl udePCEES$008/057122

vari ous types of control infar4mation for uplink

access. The downlink bursts may carry data for the

subscri ber station ei served. lin ubfrane
may i FEFYHS %eﬁkgbﬁwﬂsﬁ}gt, Ste\m@ﬂ%@ tgg.ﬁrfg} Caliand Fom
t he Sfé@@rﬁﬁﬂl@ﬁ% datadb HNg cetd@shdnashsEPén ﬂ'l@ls_bébEld aCn%I.

transm ssion. [ 0039] In general, the downlin
upl i nk subfranmes may cover any fraction of a frane. In
t he eyanpl e, sho [ | G a frane.includes 43
or ¢ hogonal 1S BHRAG) <SRRG ng. ( oo
sy mbotezeivini GVl dt Hons teffiranmatioAcnides 27 OFDM
synbol s, and the uplink subfrane i1 ncludes 16 OFDM
synbosadinprescpenthiiilot gothsiseepadstaiopatnd, and upl i nk
subfr ye I Wola! [ -
shoun tTgref e FySCAPKERLAE A BRI R R 5 spopng cat i
getesned bsed sh did oond lobne or nore relay stations. The
system may support a transparent node and a
nontransparent node for nultihop relay. Table 1 lists
some ghara AN tzh r agR@q . node and the
non-t?anspgﬁgﬁ%ﬁ%%gngi ﬂéﬁngfg e é?@%ed in detail in
t he afacduibry irasedssidoEs 8@2latd 6j thdocoerehstatidiabdsed bn the second
kgﬁ41] FIG 3 shows a frame structure for nultihop

ay in the transparent node. The top half of FIG 3
shows a frame 310 for a base station, and the bottom
half of FIG 3 shows a frame 350 for a relay station
[ 0042]0.Fr afe app@aius cdridieelcss cdovmminicatiogudoimasme320 and

Li nk subf 330, Link subf be..
par 1 FEBA! PR SR 4 e T 7 By s Yoo

opt i op@hng foRrRSPiRIRMHecaAINEQBREmM Faebnzaneoniay i ncl ude
any nunber_ of OFDM synbols. The base station n%y

t r ansHicensgfoprasaiyBigedatasentoythefirsy staiap baged gn thpyfirst £QI; and
rel ay - : ' r

rat ) B g isp it BERLARUM YRR Uelrd ek Sedby car
zone 322. The R-MAP may carry an R MAP nessage t hat

may convey_the detailed allocation for the relay

stati Oh i nTBpERBRES ?frfiﬁglpla‘}» glﬁifhez 6ABPEIAL The base

stati gR, r fcet D8kt ﬁi’lcﬁm jéheqﬂﬁt' Stflioh Q8 324.
Upl i nk subfrane 330 may be partitioned into an uplink
accesscamter $3dinmredscaondupldt vk theesteyndatatien38u.  Upl i nk

access, zone, 3 i ncl ude | ink bursts.sent .
Subsc MBER WE A dna tsatniia Bt e SR RS Bhd i gecond Car s
E&lcpeSbALH B8R thddebddipilodl ay zone 334 may include

uplink bursts sent by the relay station to the base
station. [0043] Franme 350 includes a downlink subfrane

360 a an | i nk .subfrane 0... Downl i.nk subframe 360

moy b par IR AATTIE iR Retide Y one 362 and

an opheaiafor béhrasay €sndgig tale dait€ fhen@Yordestation based on the
time-aligned with zones 322 and 324 of frane 310.

%5AedCO82 and 364 are separated by a relay receive
transition gap (R-RTG. The relay station may receive

the preanble, FCH, DL-MAP, UL-MAP, R-MAP, and downl i nk

bur st $3.f r oA dohubapeo@imtpratuct, cothprisihgnk access zone

362. The rela t%tio .may retransmt sone or all of
t he d%P%mP@E%%VQﬁ’?F@ UThePBRISE St ati on i n opti onal

transpar entozORf 3@¢ingdSat! B4 GRkehripud'® ReofRrst channel quality
nmessage. Uplink subfranme 370 may be partitioned into
arforpitionkCRE)de adirstontadioB72 and an uplink relay zone

374, which may be tinme-aligned with zones 332 and 334

of frame 310. Uplink access zone 372 may incl ude

uplink bursts sent by subscriber stations to the base
station and/or the relay station. Uplink relay zone

374 may include uplink bursts sent by the rel ay

station to the base station. [0044] In the transparent

o oy g o o,



The top of FIG 5 shows a frane 510 for a base
station, the mddle of FIG 5 shows a frane 530 for a

wo poogti138e¢ ay station (RSI), and the bottom of FTASH08/057122
shows a frame 550 for a secorb relay station (RS2).
[0050] For franme 510, the downlink subframe may be
partitioned jnto a do Iigﬁ access zone 512 and a
downl i nk r €94%yf0% GHISINEIHRC 2trisast OBF CRRPYGHIY LeRe veragrond CQI from a
Repad tihtibpned into an uplink access zone 522 and an
uplink relay zone 526. The base station may transmt
t o subscri belc ot stisonsat kead @mldonlputer de secersndatd sent by the first
transmt . to .t first relay station in downlink relay
Faihr eisgd op gﬁ§%b§iéﬁgsubscriber stations in uplink
access zongoe2fdr ANNE QEEIaY Gcakst 0MR cb@plicf 36 rE®haMhe data to the
station in uplink relay zone 526. [0051] For frane
szond stadoreasad PhkhosgpINdr@l.may be partitioned into a
downl i nk access zone 532 and downlink relay zones 534
and 536. The uplink subframe may be partitioned into
an upl4.nk abeesmpuaneprbdg@dmapebdup! bhkldigl 4y, aheem k4 computer-
and 546. The first relay station nmay receive fromthe
paddle medivghfurheueririssk rel ay zone 536, transmit to
subscr : ber . sfeatk A%k tl%oé[mleés? %n@_‘é&%ﬁﬁte; e @Clﬁﬁglk’e t?a{ﬁlgmission of
transmt to the second relay station in downlink relay
therlata384he SEhend statgin rasédagn Bieatcad CRY recei ve from
subscri ber stations in uplink access zone 542, receive
fromthe second relay station in uplink relay zone
544, and t Aﬁraggaramts Forl P8I BRTBPhHi¢R0n | dnMRlsingk T el ay
zone 546. [0052] For frame 550, the downlink subfrane
may bet lpast bi¢ pronesdor ¢nndigared dous¢ridrkpidad de 8 sclay platies 20 sgedive first

S T A S R T N CI S R

tolch Kath @b e ZRNERtDA baAhnIA firsT MB)ISBe @At Vel gd¥sent by the relay
station may receive fromthe first relay station in

gfatetl forsubserahier sHen based pacdeeondhSRY sent &y dibabseiear station to the
' .y downl i nk access zone 552 and downli nk

%%%é%ag%hQHESG. The second relay station nay receive

f r om sulesairy beuplst @tthomdcisnonppiondssaccess zone 562 and

uplink relay zone 566 and transmt to the first relay

station in uplink relay zone 564. Relay zones 556 and

566 mpy al 3g a?ga ﬁh%ﬁgﬁel&&%ﬁhﬂiﬁﬁon% i egshow two

frame structures that support two hops via one rel ay

st at i anleafEloBe Boshswscoafigumdso generateufist thvanelks qubioy tirformation

ho via two rel.ay stati For the frane

Lo fidet B sitiencl feieish o6 R omd seel pRGE agnd the firs

AR HRMscbdiR @’(?I @ the FiFARRADLA, 1t6 eI QRGN ch€byAMhe first station based

station. Qther frame structures nmay al so be used for '

omuithd Aoyd GQIL apd te mesgad dha Hatago ftheysecond stdtion| hided amyr scheduling

nun@er &ﬂnﬁggg&lf?gn asg ﬁ&ﬂééfgsgbscriber station

?%%ﬁ%%ﬁ omunieat ron, rg?ay ’aPlon-reIay station

( RS- Romcamrusiptat toQhe atdbsht bRd ppcskéd i on- subscri ber

station (RS-SS) communi cation. [0054] In an aspect,

the system may support distributed scheduling and/or

centradize inge for daga }SSi.0 n .

Gownl [k £ REP oA il 36 oA e Bl RaRToh processor s

cordigurdautoedtcaine pdenfroml thz efttstsathdehy lto rgtinmaty 1k qsdidy farthe first

t he nontransparent node, and only_.ce i zed . :

by Bﬁseﬁgom UG 1 toy ﬁf‘élef%t%ﬁ@pfé% ﬁdl%sg Ol ¢stymated link

hhates for ARBAGPAL@&GE eri stics of distributed and

centtralized scheduling. Table 2 [0055] FIG 6 shows a

schenme for transmtting data with distributed

scheduling for 2-hop relay. The first hop is from base

station 110 to relay station 120, and the second hop

is fromrelay station 120 to subscriber station 130.

[0056] For the first hop, base station 110 may

transmt pilot to relay station 120. Relay station 120

may estimate the quality of the BS-RS |ink based on

o oy g o A A N . P~~~



based on the received pilot and may send the CQ to
this upstreamstation. The relay station nay receive

wW@l2008/1s8p¢ by the next upstream stati on based PCI/UR®08/057122

CQ sent by the relay statiomé The relay station may
al so send pilot to the next downstream stati on, which

may be a supscriber station or another relay station. .
The r §$-ay i?%tﬁpaﬁfaﬂﬁyogéiﬂéﬁnv&cdrhe&‘é]ﬁ éhst %dyeﬁ? PR processor 18
BB SEAE BB Sbahd QoR@SEHLMNHRE rRielRlihd §QBhE I generated
rel aystation. The relay station may resend the data

bethei seexhdfstasiontblascdrmxthe ppett r eam st ati on to the next
downstream stati on based on the CQ received fromthis
downstream station. [0063] For N-hop centralized

schedw.i ngTh@ &laditusStt icRimMaY, reE&tMe th&dl fifst OFARAC Nchedules
downstream station. The relay station may_al so

Hanrarsgien eighefdata frova the kirst sipdion dapgdsemathcdirst GRE apdgenerates the
taf - e ted for the next
%C&gﬁlg@md%tééot%ie%ge&a% %el C"g@%s fromall downstream
stations to the next upstream station. The relay
station may receive data sent by the next upstream
stati &h baié@aﬁﬁﬂ¥ﬁ%oﬁﬁwnﬁé@éW%¥@Ht%?“?ﬁ@ﬂﬂgﬂﬁ§wmm‘”nﬁﬁmesm
f%taﬁttdélg f rddi§ refsS{u%Xs §5%§tnb@'fb fﬁ@ée@dnﬁ%t?ftﬁ)ﬁ%ﬁ @ \mba 1&ion and coding
schedul i ng deci si on r the relay station, I ch may
bheppeneleaté dorlihe sechad stasdérat i on based on the CQ from
t he next downstream station, and (ii) scheduling
deci sions for other downstreamrelay stations, if any,
whi chymay bge 488 6€lcIRin 1 hewRaeR At &ldtQRBASES bAR station and
the CQs fromtheir downstream stations. The relay
theastoand stadpnnes suldetibes s@éiva. t o t he next downstream
station based on the scheduling decision for the relay
station. The relay station may al so send the
schedul i ng deci sions for other downstream rel ay
stations, if any, to the next downstream station.
[0064] FIG 8 shows a design of a process 800
perfornmed by a relay station for distributed
scheduling in nmultihop relay, which nay correspond to
FIG 6. The relay station may receive a first
transm ssion froma first station, which nay be a base
station or another relay station (block 812). The
first transm ssion nay conprise pilot, contro
information, etc. The relay station may estinmate |ink
quality for the first station based on the first
transm ssion (block 814), generate first CQ based on
the estimated link quality for the first station
(bl ock 816), and send the first CQ to the first
station (block 818). The relay station may al so send a
second transm ssion to a second station, which may be
a subscriber station or another relay station (bl ock
820). The second transm ssion may conprise pilot,
control information, etc. The relay station may
recei ve second CQ generated by the second station
based on the second transm ssion (block 822). The
relay station may receive data sent by the first
station based on the first CQ (block 824) and nmay
resend the data to the second station based on the
second CQ (block 826). [0065] The first station may
schedul e data transmi ssion fromthe first station to
the relay station based on the first CQ. The rel ay
station may schedul e data transm ssion fromthe rel ay
station to the second station based on the second CQ .
The scheduling by each station may include assigning
radi o resources for data transm ssion, selecting a
nodul ati on and codi ng schene for the data
transm ssion, etc.[0066] FIG 9 shows a design of an
apparatus 900 for supporting distributed scheduling in
mul ti hop relay. Apparatus 900 includes a nodule 912 to

o e o a2 Y o



[0072] In another aspect, the system nmay support
di stributed power control and/or centralized power

w@osnods2d or uplink transm ssion with nul ti hopP@BIUS2008/057122

Table 3 lists some characterixstics of distributed and
centralized povver control. Table 3[0073] In general,

the quality o iven |link may.be estimted based on
any t?fx m)&s‘g? thed ?Oéa@r%@a CQW“PFFQ{IOIP’PHWP“ﬁnﬁce a rel ay

st at | 9theaft gfﬁr&l{lﬁﬁﬁﬁél Be41its LAbiRRioRRY QB RR tffrﬁ%amoh the
cQ periodically, an upstream station nmay use
CQ CHracolvamt scoetdeCQhfomi aecopdadtation; f or t he

ascunsetiadte T b1 g Pertord QO B RERE SR a1 1.

[ 007 4fechivaigadakDdent By the firdt sEd#dH Gabddai the &tdt @QIOinE
relay stati onzée may transmt data and/or control

i nf or FRsendane (the glata @y the t sweamrd wiiopebased t @t isonchetinling decision
0 nd the transmt power for

8%%%?@%&1?&%?{}3 %ﬂaﬁfa@ﬁave a predeterm ned

relationship, e.g., a fixed offset. The station nmay

adjust its transmt power_ for both data and control

i nf or &t i oANHESHRIGh ClogRe?: %ﬁh%‘for%ms@gr ecei ved from
the u , e transmt power
may b%%%R]; : dﬁhglgﬂcg@]bﬁg% fgﬁtgs%t&ll ?11{ cated by a power
adj ussemﬁntgas(ecm)dmldtltreﬁlmsamndamdnmnddecr eased by a

r edet as i ndi,cated by the power )
DS ust e T b is dantrard dared aupths TR B! fighhgrsccond CQI is
E%%ﬂe@ﬁ‘as%@@n%%ﬁorﬁi%ﬂéﬁt ment. A power adjustment may

aI so be referred to as a power adjust, a power control
(PO conmand, a transmt power control (TPC) command,

pover “tont P MEPBAT A ) PEErRhistloRsE URAFY g e fin

StesCisisbiRdusddatyl Dbasd gﬁtlb@ biday th¢ atsdt 0Nk thagtllediRg decision
second hop is fromrelay station 120 to base station

ippgnepiyd pa)thebase stadion based opdhe sesorbEfRlber station 130

may transmt a first CQCH (which is denoted as CQ CH

#1) to relay station 120. Relay station 120 may

estingf.e the aREESL iforkovigeladsi coynnasedioncobPrishgh 1,

generate a first power adj st ment @gn ch is denoted as.
power at&a%etl%wee% CophgRtsddn Seies BLatiomrday patters 1 epgive first

t |

SHaY L SEATSENRROD SHLMRIIRGY fok V8 4P SEEARSR: st O
be&hggestrateid drisdd On ghe tprlat samidt thp (swsmddGQé rowingesknb &y eal subscriber

on.power adj ust men 1. .[0077] ,For second hap,
By OahafThn AT nderEimiS ot teds G iteH L OR POAReifeond CQL
{ossdan@liedh ag yCHaftd) bhRdPAS theStiat CQ{[ 348 0 Ba®E the scheduling
station 110 nay estimate the BS-RS | qual ity based
deri tq—th#zelalg shdpatthe éa@é@umdre@@méw thel ]retlnfgt stetian ovihe gkbscriber
stalon‘tr)]%t 0 %e gﬁ) Willing usitonearllltd #2) based on the

A RPEdOBERE ] nquuaf {1 and send power
adJ ush rRAfor{ 2odpled @l tAY atsbat bﬁJé’lprbZ&sorRe| ay station 120
may resend the data received from subscriber station
130 to base station 110 at transmt power determ ned

based,on PR h{)@fg1u§§‘5ﬂ§f‘9éleﬁ?co @t E c%nknlﬁ ngho""s a
schene for ral'ized power contr rel ay.
Subscat leest (ﬂteapnooessdﬁeor[ﬁaguretd an satetve COGH t#anﬁnﬁmomefram a first

station 120, a tation 12 stimte. th
rags o BRICTYG A FTFE/POH%éaJ“éW“éQP@Q&PP Dy rogimishigh, to send the
ha? pH%S eidstelhCR #R BRAshNGH, 88t dARLEL 5 Bendnifon to a second
quality to base station 110 ‘Base station 110 nay
sfeinar, 40 @pr@rsea@i}dmwmmdﬂ#tmem gsedatod by Hee emondrattaedn based on

S- SS Base station . 11 0 estimate
E‘ﬁeseﬁglnganﬂlﬁSlalﬂfaﬁol VAL %“ o & %ﬁnﬁg“ a OBe tFaePF‘é“t power
power adjustnent #2 based on the estimted BS-RS |ink
quality. Base station 110 may send power adjustnents #

1 and #2 to relay station 120, which nmay forward power
adj ust rrent # 1 to subscrl ber st at| on 130. Subscri ber

.y g o A NN 1 . . L A NN o,



[0083] The relay station may send a second
transm ssion to a second station, which may be a base

w@r@Biois2or another relay station (bl ock 1420)PCTH82008/057122

second transm ssion may conprigse CQ sent on a CQ CH,

pilot, etc. The relay station may receive a second

ower. ad] ust nmen nerated by the second station based
@ﬁewgecgéwﬂdw fﬁ*aﬁgﬁﬁ' REYSrABIBEk %2) rosepdleth éata o the second
Sthadd ANraB¥it B Get Y& sah& SRB oRYhelREodd Povber B8AINRAL Ahd
transmt power determ ned based on the first ‘power

adj ust mentory bbupdéd to4Reit lcatheng proagssett at i on may resend

the data to the second station at transmt power

det erm ned based on the second power adjustnent (bl ock

1426)27[ 008 dpb&ratubSos tpie a6 dedicein Ohe 2t RRARABAS YFocessor s
1500 for supporting distributed power control in

erNfigurrsiptor astimpte Ingpavadity for1hodirstrdativncnsed apdhg Erst gapsmission,
ecej f ]SS first at 1 on.

bRy e G B (T ol FRP PR B s i ey for he

fitsdttation.based on the first transm ssion, a nodule 1516

to generate a first power adjustnent based on the

estimated link quality for the first station, a nodule

1518 0 senf; (hgahiiShe RAME! 28dWRIFRMhC IR TR bh¢ Srocessor is

station, a no e 1520 to send a second transmi ssidn

tanfruselc andecstvat thenfirsa transmissioh 5@P at Girst exhenncd quasige arfdrmation

ower ' nt erated by, the cond station based
o CRUL B dRont Ui R, st ot GE 26583 tghiBRgPg an @ second
@@@Hstgmﬁe Aot gadfdnr St station at transmt power
determ ned based on the firstpower adjustnment, and a

nodul e 1526 to resend the data to the second station

2 ustont T OURY GG AR G e B S Sy BB stacion

4800 c Redoha kTN BYya Bask 8lafiyn St ati on for centralized

power control in multihop relay, which may correspond

to FIG 13. The relay station may receive a first

t ransgj ssi . ' . [ may. be a

subs c?‘?'ber gg? %\tﬁ (?dgﬁoqcﬁ&%%étcﬁgﬁh#lgﬁag?/%g g{gflo ng( bl ock

1612) recdiRtngfd fiist trinsafisionsforan firstystanpri se CQ  sent on

a CQCH, pilot, etc. The relay station_may estimte

Iink &enerating arfyst poyver agjusimenf ﬁ%&eeﬁn@a%%rat HSPHBION; ¢ st

trans.gsi tion may send

t he eg‘,gtni%lrcd t g%lﬁ?s:t ﬁﬁ%aﬂ%ﬁ?mﬁgﬁﬂ{eﬁi@%t?g@, station and a

seconskndimgrssecesl toanstassionste @sacbrsltsédtioon, whi ch may be

a base station or another. relay stati bl ock 1616) .

The SBEOie: & airond S8MbheguyeBpBue Ry eiEohd 4l bascd on

HsEEdndRidnGhiss®hC. The relay station may send the

estimated link quality for the first station on the

CQ CHeceining dagaettinhbk theHaanwation; at transvCpaweradpseranned based on the
sage r.via so ot her nmeans to the second

gfszp?‘g%fadﬁ)lbggg%t]%’ allhdger el ay station may receive first

and segeing toafata@ s tseRn Stdtioant tlagshe pondr 8¢tdiniaed based on

with the first power adjustnent being generated based

the seeppdeopichradissimephk qual ity for the first station,

and the second power adjustnent being generated based

on the second transm ssion (block 1618). The rel ay

st ati ®h mayYhsencthdbdeoff ictash PpOwerhesdn uht ngnieratiagt the first power

first station (block 1620). The relay station may
PUBYUMERt QPARRLIS8eNt by the first station at transmt

power . det i hﬂﬁqlu %Q@r @B £ A8tatibh hscAAWRRe Ak Hat IR Mion, and
(bl ock 1622). The rélay station may resend the data to

t he seownaingtth¢ fipsh pawet adamsgmict haoevbon thetostimited dinkapielity for the
'g_n tthf(ie second power adjustnent (block 1624). [0087]

&M shows a design of an apparatus 1700 for
supporting centralized power control in nmultihop

relay. Apparatus 1700 includes a nodule 1712 to

receive a first transmssion froma first station, a
nodul e 1714 to estimate link quality for the first

g o T T o e - o A A



on the uplink are processed by a transmt processor

1856 and conditioned by a transmtter 1858 to generate
w@eoogplisak signal, which is transmtted via anP@nns2008/057122

1850. [0093] Relay station 128 receives and processes

the uplink signal from subscriber station 130 to

recover the data and signaling sent by the subscriber

station. Relay station 120 processes the data,

si gnabs ng, TROGhILLf LRjASIENAeifi thHREIMIng Qﬂl@Yirst transrmssmn

signal, which is transmtted to base station 110

bersprisst atdeomnglthe ﬁmthetnsupissmk onel fanpt dlagnellquahtyrle@ema‘e@l channel

81 ndltlo by. a .,receiver .,1816 nd .
@%@@ 3 % rat s PECRLET 1TSS iCamond fmsmission
S RE deriigak kot@nd erahsrﬂmsm@ b s&dontliCICERE) thE QB4 station.

Control | ers/processors 1820, 1840 and 1860 direct the
operation of various units at base station 110, relay
stati y ctively.
Cont rg L er;1 %%@g ?@ lﬁg&rs C%E%u %rtlr%r]ﬁor CPI%%H%(
pr ocestsle&ﬁ)@ne Iprdw_:leﬁor 80nﬁgu®ﬁﬁﬁ)sre&@9@a Itﬁnﬁhﬁsmﬂ @rorn a relay station,
ghocess 1400 in FIG 14, process 1600 in FI G

BISFtO R MEMEp ﬁ@&%@é&b%@? ofr{Be fEEHisH q@egmﬁe%ﬂow@ad the power
Ekﬁﬁﬁhﬁnt &ﬁgpfél%s an&-ﬁﬁ%eé@g %th $on® fh% ?%‘{aﬁoﬁ‘ r}ﬁ% Sata being
program codes f'or base station relay station
gomdl bg ussbsciiber statoatto dire 284, statmsptedtreseeﬂ lyy: thE @19 btafitveat transmit
t echnj ques scr be her ei n i pl ement ed by
D T R Gy B et b il hn: quos ay be
| ol egRRbhRAy toupl@ QMRE & ledst Bﬁ@"ﬁt‘b@ess&‘)f tware, or a
conmbi nation thereof. For a hardware inplenentation,
t he proceSS|ng units used to perforn1the t echni ques
may b$ npl,enent eg ¥n ﬂr or Jore 3? | ication
speci fic i ﬁPé‘BP%{?é‘a i ‘?”6 ?stsscotrﬂéii“&%a) PG & Esi gnal
pr ocessRast §ddShoressoht gbrfedursd waécepzeoa: €5 tghsBRioneom a first

(DSPDs), programmabl e | ogic devices (PLDs), field
HRERY épﬂeﬁtyp@te dgﬂ(eqlmhﬂaﬁq tpgﬁ@t‘ss}atlogrt@é@ds (=10) rt]ge first transmission, to

I 19R

SRALb Lt Rl PUCOBBARE U (Sl Sadf A WLHRFGH isnion 1 g second
getid naonrdcb i effirsicdridasesordiesmrdr@ilshesmed fromathe @mmtietatloﬁ; the first
a conbj.nation thereof. [0096] For a fir
BOVErWAG BStmep) Beinatgenegied based e i ?fuagan%%ﬁ[mlb éiua/ﬂy for the first
bt%tﬁ% ik \%édﬁdcgg\?er( %dﬁst‘meﬂf QRGfu rg?ﬁ‘eratfe&f nﬁefsb&’rbcn the second
nodul'es, instructi et’c.) that performs the
franwtlssums tolegalr thb dudst hpemer adjustmegewetﬂlalﬁrstaswion to receive data sent

gYﬁ%hﬁer/ ocefaor n&g&g?l@anedlu tang@ghgfﬁa%mw%ra%umHmnt

il PlcSdmANhE Q8tatthehd QCHRd GBSH Sesalshiesbi@ Ridmidc@rbased on the
exanple, the firmvare and/or software code may be

sacondpower adjusementyande. g., menory 1822, 1842 or 1862 in
FIG 18) and e ocessor. (e.g., processor
A R G A

within the processor or external to the processor. The
firmvare and/ or software code may al so be stored in a
conpuder / plbeedpaituseat e Addiverduchc o loasfdens processor is

AR PEotie N it SRS Ao B B My inel quality information

d{aﬁgél&(tﬂ@ﬁfb ffoﬁatlmd'ﬁkt)stamnpzmd t6 RedMhe sedoad ttrahgaiskign on a second
@r gePe PROM FLASH nenory, floppy di sk,
Gﬁé thy sceon tlOncll gital versatile disc (DVD),
magneti c or optical data storage device, etc. The code
may be executable by one or nore conputers/processors
and n3§. callbe apperagonplitckaimpBécedsonif sthet a bemfonmuﬂomman is

ot RoRas o S g i BhEh Tor b ESGRREgn AErRRY quatit

provided to enable any person skilled in the art to
make or use the disclosure. Various nodifications to
the disclosure will be readily apparent to those
skilled in the art and the generlc prlnC|pIes defi ned

a o, 1. .



means for resending the data to the second station
based on the second CQ. 11. The apparatus of claim

waeosfitaseher conpri sing: neans for receiving aP€T/0$1008/057122

pilot fromthe first station;30and nmeans for sending a
second pilot to the second station, and wherein the

IR (G QIah P BaTER hetgi ahan s B fmayeses Control
AAACYRRnAPRALAR TS sQF (S HRIsmR KR stdtidht her conpri si ng:

nmeans for schedul i ng transm ssion of the data to the
second station based on the second CQ . 13. A conputer

progr product 0 i.Si ng: conput.er - r eadabl e . .
Pea Ut conpPt SR Beap . o eE AT SR Subscriver station
QMY k&ont QtasiBA & 4 bdss ktaib@nnel qual ity information

(CQ) to a first station;code for causing the at | east

one conputer to receive second CQ froma second

statigp; c i - ter to

recei {% daggggtté% f‘@“ fet%%gfc ?@tu%&%g?li?’%ﬁn%glg@ “on the

fir st reClvinganfirscegignfigioncRota iafgstdiionl | east one

conmputer to resend . the data to the second station

based $Ha‘iRg ik aglty dey the fisst steign baseg ke Prebgraymission:
prod ugetnfdﬁ{g tﬁ% Athardd ik gﬁﬁitg é&ht?e ¢RORM B GadaBl&d transmission
medi um further conprises: code for causing the at
toeastomhgattmnput er to schedul e transm ssion of the
data to the second station ba(%ed on the _sfgcond

i

15. AFFCayBE 2BLang conf Pares aUgmmfi leyr %?econ%anm’ the first
B A GLiBen@beihashe@RE B0 S &ARfatQUIRE uelitgerd the first

a pilot to a relay station, to receive first é]hannel

gfaiadn, t ynd o seecnidopoy@Qrjugiereat dicent Iggndarhied rledsag on the second

}sft ati.on based on the pilot, and to send data to the

%Ifsgi}ssé(?nati on based on the first CQ, the data being

r esentenldihgtthe fifse hawesddpisu@entie tie fvlsafdnber station

based on second O(% sent by the subscriber station to

t he recalyingdatd wht bafy fHshonat dgppniégoyer dgtemaped based on the

hﬁﬁ%w@&%é@sﬁﬁ&ﬁsﬁﬁf' 16. An apparatus for wrel ess

co nication, tonprising: at |east one processor

conf i gueeting heghnetoathe sé¢ondtstaiioarunedangialpbtvyr determined based on

i nformation ( ) for a first station, to receive

e serrpdaorver pgHtEC8econd station, to send the first

CQ and the second CQ to the first station, to

receive data sent by the first station based on the

first3€Q , Thadndtipd ef eluintIte wlatrainttbe trbeeigeg dind first transmission

stati.on based on schedul i ng deci si,on determ.ned .
ROIBRIR S R RS B8 Sl TRAFTISIRY 08 b ed LG Tpipon channel
atQIEds trofN ehPFRGCHSVn, ohd- whbiRirRRALAUS: e §éRLM thsmission
wherein the at | east one processor is configured to '
earnpriisge syiding the senend trengmisgon gn astemd GI(EE o theseconil aation.
quality for the first station based on the pilot, and
to generate the first CQ based on the estimated |ink
qual i 4§. f oAntapparkiuk $ér wirélbds@dmbSuniddtion a@pairRings of
claim 16, wherein the at | east one processor is )
conf i HUFed ope PEREPOPLPHISU torECcaER & HANHPISIPH ATONK A delay station,
e c - - S S -
SEEGHNE R Y oty SRS HUBLHRY (P EERM TR Mion. 1o
phrerae a firtepofwer atljustnaint based ohabebetndtedhishsaditpforahe subscriber
the data fromthe first station pased on the first

CQ
SR N 8FIEF S 1SAON IRREE PUHY MFBE P AN B EansBssiqpgreceived from
#2601 sflhn, 18QendTf8 RARAN AL Powel &djRtents\W BIGLRY sB&on, and
schedul i ng deci sion conprises at |east one of radi©0
toewoeive dstagsenghe delay stahen,stbe datd Istizg ot bartle aubscriber station at
nodul ati on and codi ng schene sel ected for the second
station. 21. The apparatus of claim 16, wherein the
first station is a base station and the second station
is a subscriber station.22. A nmethod for wreless
conmuni cation, conprising: generating first channe
quality information (CQ) for a first station;
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28. The apparatus of claim 26, wherein the at |east
one processor is configured to receive the first

W@ e@asmsesi on on a first channel quality inforP@l/Us2908/057122
channel (CQCH) fromthe firs3l station, and to send
t he second transnission on a second CQCH to the
second st at apparatus of claim 26, wherei
frivesmf payyer 4@5%1‘91&}?(1. lgas QR DA B it o B et by the relay
SECANS Bh&hltPBweSdAcBR&] 5ds8d bRthe s%@ondAdeetr Iagﬂ]gstfﬂ%t and
W rel ess communi cation, conprising: receiving a first
t r ansarinesioon cumded @ the atdeass bad prongssgrener ating a first
power adjustnment based on the first transm ssion;
sending the first power adjustnent to the first
station; sending a second transm ssion to a second
station; receiving a second power adjustnent generated
by the second station based on the second
transm ssion; receiving data sent by the first station
at transmt power determ ned based on the first power
adj ustnent; and resending the data to the second
station at transmt power determ ned based on the
second power adjustnent. 31. The nethod of claim 30,
wherein the generating the first power adjustnent
conprises estimating link quality for the first
station based on the first transm ssion, and
generating the first power adjustnment based on the
estimated link quality for the first station.32. The
nmet hod of claim 30, wherein the receiving the first
transm ssion conprises receiving the first
transm ssion on a first channel quality information
channel (CQCH) fromthe first station, and wherein
the sending the second transm ssion conprises sendi ng
t he second transm ssion on a second CQCH to the
second station. 33. An apparatus for wrel ess
communi cation, conprising: at |east one processor
configured to receive a transmssion froma rel ay
station, to generate a power adjustnment based on the
recei ved transm ssion, to send the power adjustnent to
the relay station, and to receive data fromthe rel ay
station, the data being sent by a subscriber station
to the relay station and resent by the relay station
at transmt power determ ned based on the power
adjustnent; and a nenory coupled to the at | east one
processor. 34. An apparatus for wreless
comuni cation, conprising: at |east one processor
configured to receive a first transm ssion froma
first station, to estimate link quality for the first
station based on the first transm ssion, to send the
estimated link quality for the first station and a
second transmi ssion to a second station, to receive
first and second power adjustnments fromthe second
station, the first power adjustnent being generated
based on the estimated link quality for the first
station, and the second power adjustnent being
gener ated based on the second transm ssion, to send
the first power adjustnment to the first station, to
receive data sent by the first station at transmt
power determ ned based on the first power adjustnent,
and to resend the data to the second station at
transmt power determ ned based on the second power
adjustrment; and a nenory coupled to the at | east one
processor. 35. The apparatus of claim 34, wherein the
at | east one processor is configured to receive the
first transm ssion on a first channel quality
i nformati on channel (CQCH) fromthe first station,
and to send the second transni ssion on a second CQ CH
to the second station. 36 The apparatus of cla|n134
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