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PHARVACEUTI CAL COVPOSI TI ON FOR THE TREATMENT OR
PREVENTI ON OF DI SEASES | NVOLVI NG OBESI TY, DI ABETES,

WORMNABA3NEC SYNDROVE, NEURCDEGENERATI VE DI SEASERCAKR2006/001149

M TOCHONDRI A DYSFUNCTI ONDI SEASES FI ELD OF THE

I NVENTI ON The present invention relates to a

phar maceut i cal conpositioﬂ‘for the treatnent and/or
prevention of various di seases |nvoIV|ng obesity,

di abet e net abol i ¢ ndr one ener

AHAT QDA RAPRATI TMEOT STESY AT A5 CHMA SIBLORE U

Wﬁﬁ%@ RETATION FOR
T I ch an armun;W’i% bo ?@fﬂ |sm;%g£%8 rgd[

SCHEDUBINCHOU RV PACHE TRANSMISSION bE A foBire

from accunul atcwﬁwmﬂm%vsw' n adi pose
ti ssues of the body en calorie intake is greater

than cal ori e expenditure. Conplications caused from

obesi ty i ncpuger GROYUSKa O THIYREVENTEIGN, nyocar di ac
infarction, varicosis, pulnonary enbolism coronary
Field af the lnvenienises, cerebral henmorrhage, senile dementi a,

Pa'Th% nﬁlfé@eﬁt (ﬁ:nse@ﬁﬁ)% réMRS Zeflrallgt 85,2 Mipeild Icmrdmlilhﬁ:,atlon

cerebral apopl e va s, cancers, (suc

systeains GHPPUT AT SHiHEES UplEk CaTCeeBIs PR gL g In

partlc%'l]é} eprebdéeR)invBeadit rélh‘@@@@%smeﬂ@kﬂ arlel a}matudlfseamllhng
ﬁ apnea sy ndrc%ms Q |t|s | g E L elﬁ veneus .

uphnhln?é et GaRRIRISSIgRs LFomy WpgryBayipaients, ‘S Pt PBST 8

recei 61 Sheny sa%ﬁ%/ R(aaiamet\tzbﬂ@@b@@mb@ (SRNCE aophagietBss,

dom nal herni a(Ventral Hernia), urinary
|ncont|nence cardi ovascul ar di seases, endocri ne
DescHbB6R9EsheARBlatdiEA ke ((besity Resear ch Vol . 12(8),

i S5t aemeheiis; WSO ot LB GO F DR e AL AT e DMA)

comrﬁ@ﬂﬁ@hﬂl@n fsy?:ﬁ%ﬁf ﬁsesazﬁd Brnéhesal UpliakcoadictiednCHannel (E-DCH).

har ct er| z bnor.mal | evated bl ood
The | goighedl it oTaoe ) PeBERParerdy BAE packer
t1anshf"§s%ﬂ [h tHé: W@DMA}bonﬁﬁiIﬁidaﬁahls@ﬁmmme abcei’(rﬁques have been

ok o DI Bhent 8L YRS SFIGR SRR mion and

Codifl; 2apRM(E), T elybRb aAhtbmatucabEépéat nesQogsat h[ylARIQ}abandc shorter

hr d th d f
G N SR T
adop taapw%tml |S’;§e%ﬂl1d6Whhnkaamkéﬁ Aﬂsebs@r(HSj])B/A))rmffé[Halsmstnme unit

or ders od coa | ati o di s ers t
in wiisha f e | §1 Bl Chfhgel M EEISAT ¥ Node B
(mst&éap|cﬁ8beR@HloEdm@taxdrhnCBnﬁgﬂam (RMNGER) ipubdspsheittld rfor uplink

schei Hbﬁ g%rgvgfl ! a?sﬁ go?{pgggngclél% S§ ?égc&%u%%l?é W?ér %{bﬁlnchode B-
contfo@ﬂeli%‘dhétﬁllﬁrgl’@lﬁfwnfmm e ddwdirdt Niode Botorigolled h@h@d(llmg ’

\(,:\? n%‘g—{ (lgg{ﬂs}rgfesolﬁg}lg ?;g%lgén%g@ﬂﬁ%s&&g%ncme ]?rD@Pf fh b Ypical

mobﬂbb@ﬂﬂiﬁlﬁﬁeit&ﬁ)s 2mA tr| gl yceride | evel above 150

" b LSS WAREECLG) Bl osy s

the EUDKQH ieiss Wing @ifertdtd Bonramalkig Odrtohl@ﬁden@mdUE)s yaing the E-

ot 284 REaREETTh SHSR3G EEE ST H0mhha n v

char®¥p ra;ohhﬁmlg Tl lstiedidingo nm:lamzedsmt etetl flratt hdopsgyate is

ucose into.cell e [
auoc@&%ﬁ@?\@t %&tatp’rsoﬁeép?g? f?ﬁ%rﬂé? gﬁ) e g uco’sg}[ld Q%ﬁ%hé} rate 1s
allocbﬂtémt;b aamaﬂisy &7H @6 aveld 8, ndisrsise ausisntprhspertghy dedeB 100
cel.l s thensel ves cannot perform nor nal
exceﬁaﬁlﬁ?{ﬂ%&ﬁ% 10 due to a shortage of gl ucose,
| eading to the mani festation of nmetabolic syndrone. The
degenerative disease is the termderived from
pat hol ogi cal findings, thus meaning the condition

whi ch i s acconpani ed by "decreases in consunption of
oxygen", and refers to a degenerative di sease wherein




10

15

20

25

30

35

hepatic failure, liver function failure, hepatonegaly,
red blood cell anem a (irondeficiency anem a),
woewbnopeni a, t hronbocytopeni a, diarrhea, villPCUFKR2006/001149
atrophy, nultiple vomting, dysphagia, constipation,
sensorineural hearing |l oss_(SNHL), epilepsy, nental
retardation, Al zheiner's dfsease, Parkinson's disease
and Huntington's disease (see, for exanple US Patent
Pat ent Laj d- open Publication No.

No. 3,948,. Korea
20&?87025%9 diggram ilugirating & stanal ewt fefari dpiaa 1E-DCH

transB18184 2nd2Q3ptidh pesdrdatt batwbn 4188202199 22Q
201. Bi ochi m ca et Bi ophysica acta 1658 (2004) 80 8gﬁngTI\hI0de B

above-nentioned obesity, diabetes, netabolic
syﬂbkrfeffﬁ’sg telggener atd N@dé@@@%%cﬁﬂﬂ: Uz 99@%@@'@% E-DCH
betw %qsg} unct.i og3 Eg&agﬁ géé s wll be collective
Fet BB SP R 4¥e IRYQYFDHASSI2eF @i sHRipsians omdedlcated
transporstahnelsh@hetWSE X0f Rgddnvies mdhﬁngmﬁkd@{eah% R tht9hde B
201 § %ﬁl ng% 'Pﬁ Cﬁwﬁ%' ons. assqciated wth il di sease
Oohd §S ng MigEmglen may ¢RIVaING @m@mg@n%mc) power,
the Thasdwer margh; or ﬁmhrﬁd)lﬁitaﬁyodf&ﬁ}éd Blanshidsii d&taeof the UE 202.

The l&ﬁ]&n@(ﬁ@%ﬂt@ﬁ a{agCt of’ ﬁgﬁ%%ﬁ% L ghésl(t}qgatgg%gq%}{bé Teregpver and

the qumvdrertma@mner gy netabolism thus resulting in
erg i n, the body

i m ze sur I us
| e alalsﬁaat Eeﬂﬂﬁ' % 2;)1 59rsa§ 15’1%1 13g; @ﬁormatmn from a
plurabityf ef tiBe tcexplemﬂljlé upinkfdatdicnSuiRidhs @RI ¢ individual UEs.

How %ﬁ@g&l‘f{eeéuzfjn A, it or%befdglhggz &%?M t h egﬁdﬁi@?@@ét which will be
descrahqsﬂomt @ettelr Gdetaaf belowi. Vethel Noda & 20n d@éld&y £ hpiSro®B @b Aplink

ur enti t 0. achi,eve
paCké;[n f[]rla%lglltlﬁ%ﬁorb pﬁ (3[5% nte@ ?% b i %PP?IEHS ofcheduling  assignment
1nforxg1|aﬁonn9@qe$téﬁadalmg acdrt itd did OR zﬁz €)| siepaescons unption,

f | dat
g STy Bt S LR of e
DCHd:pipacﬂ atnube oéh@hﬁmg}asmghﬁmt irforiandog ol IheBUlEl Y@ then transmits

conr B B gL S TR o 20t gt s

data rateasnd he tdirsedsders yhdimnestermins®ascotdiRg oS tHakdaiduling

ene nly for treating
ass1g1ffﬁ1§£ﬂn3§gﬁ£%9% it 291% (\fquzf ore there have been
pr dhesedds ﬁmOOrehdeSfof efroishid {hieeN-@MCHOSLFol tifi RAEBhH and

ase se of the above-nent.
the Eg]gﬁdyeg%on EQ 5}%&}1 ﬁ} oP 1SS P?gf@’ﬁ)é% n b@@(lé& the FsDCH
contr@]slrg“onhatlm ramdnhhécE DCHt dees, hiegNble G201 tipasovieeNegative

ACKRSERARA AL U Db UL B 5553 THER BCg pannc

whergasan|thi @bSﬂm:esqf ererein bbih, flecNotla @ 201 gueahitdeal ACK signal
nment of di seases,
fo thengdzéﬁZ?ﬁ]eayet no r uggcllllavg% gr%téep ?@é t he treatnent of
valheuyodeé é%a?@ésdaft@smmbs ngditromtefaete ER2RQY bynteteduling

o0k e, 3 o oy A LS L e 1 20 s
allocaip @ppiapedio rdauta adtegipsd drenisinossioe Itnmm(gs db shagdssality ef \UEs.
For i OUIAL Nl B APPaTS ekl i 3R RS WY P R EiRing

ance ener
schedgling svich thataglotki Risestvat érheﬁnal (Ri'B) aitelhs d¥iode Be201 does not

r e qyed
o B Y PRt SR 1B R s B A P B E LS i oo
chann@h condbizion; narder qorlmpeom kieralesygePKgrfoanatdee nost

n onfirm.bio
rReRCa Bl bEhad S pE Albtdghtis kg Rauing E-DCH

syndr omes. Meanwhile, once AMPK is activated, a

vari ety of physiol ogical events are consequently

affected in the downstream of the nechani smthereof.

In this regard, factors to be regul ated and expression

phenorrena are pr oVi ded ‘as foI I ows. 1 GI vconet abol i sm

o o AR A1/
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Par ki nson' s di sease and senile denentia (Curr. Opin.
Cell Biol. 15, 706-716, 2003). Peterson, et al
w@¢ 3meamses 300, 1140- 1142, 2003) have suggest edPCTIER2006/001149
possibility that deteriorated mtochondrial function
IS a probabl e pathogenic cause of insulin resistance
syndronme, with reporting tBat oxi dative
phosphoryl ati on functions of mtochondria were
weakene aut_40%in the elderly. Lee, et al
transyE A BOTHRES 0ithe Noge B AS satodbeivestio Nodup Hekperforms
schedmnf suBbdthabdie Rodess ﬁh@sﬁoﬁéﬂBt 61 €eBs 86t eRdeed the t
J ﬁ;fﬁ@gnd”aj DNA in the peripheral blo 8 |ese| i argtetRoT
and §4q fGPECIHY &S | HaYigaired aéfwulla%@e%cheéub@gn@sha@e@fon the
schedulin@C hofdgiiadionn ré‘ﬂé‘?\ﬁéde%drﬁ tlflEOW‘Est 20} bﬁeﬂp FEPIFAFRY &N The

t. action i O|IC t|V|ty of
SChe‘ﬁﬂF&.ﬂ#%n HBSPHB#8A rf%@h [0 ecﬁ‘lo olloWss™ i ncr eased
by Gty ewrtleoEeLsi Malﬁegat}%tgcﬁedﬂmg ﬁff@frﬁa@@n c&%gﬁseseéteﬁé such
983- 15987 002) have

Sci .
that éagbo[jﬁesdglear}gﬂ s TEiney t?r %g&? Fuglhe HEwmay Hdaimaally
mgnaW@Sp@ﬁB sticcaldigatingat iayaded of 'ﬁmwﬁeﬂe@qw 1fsel9hfffé?(" The Node

chondrj al e eS| in s etal _nu
B Zoﬂ]naﬁp%ﬁ?a.#lﬁ Y‘»I%b[“ﬁ% %ﬁ%n‘?% é?%yfs @é‘thevgt?ﬁ pawer, to
thereb@allbmie(apgro iHte h@agrd%lsttﬁﬁlﬂbU@d alh (f] Ph¥3| ol . 351
178, e. dempnstrated, t he pot hesi s t hat
AVBRES S0t APRBHC O RSt lssa oSt Seaie dctal with
referd:ﬂmdvaéId} IIn Bife UB B@ES & 004 nikd eehapRdi ﬁlmetHeLNEde B 100 by

nfirnmed that A i ncre S gene
s FERNRAEs. The B8 ST ATES, LRl VK SRR TR0 TR, e
UE méaemmmammplmhamtann@ltearthé 3t dalest ;L@)zex\/\wv@h WEerkséi\som UE

104 2R AR SANLIE! Bl DA RE IR Bl O]
achiePhylsé higheEh]dﬁtfbtrnalice Uvlealkhe é’e&ﬂe Rmﬁ}eaglﬂ@ﬂr)enh Qx‘éﬁeduhng is

don BT 595 13 BB o AR e 100

schedwl et eplinsk dsmottramdmmlhﬂ the maﬁﬁ@h&[&ﬂhﬂl@baﬁe@%ﬁhgﬁ&@da&a rate

o hEYSHATIR A i ASn1 O RIRAL R pd LANSEH ALLRR ot 10 he
farth@quaﬂ%mdaﬂmumghw transmitsgdweercel | s in response to

n| C..ener refare, NRE-1 cansequ
partl m%)é)tvg Sﬁnhﬁg r?‘&]ileég\'ilélgoflsmcta &l orfPrIgHu Wanhel-to-
Inter]‘bm}@er(ﬁl)sscheduhdgl Howrevet, tif ieack NOBighdé cmgerahfdimation

only, ok, Mot atf IRCRABIET a”%s&%%ri LT e e, of

informatlhn iahovetheclk powanhrgih dﬂ&]i’e gmrotein and nRNA

t heg eof ased mtoc drial, volume, .is .
| nEpEROAUEy BERTDEROR ARARBRERGY ¥hgelTE in Sogood uptink
chantiiet @tat7g if ﬂfmGE d&s reaharetabffidism peged mbign, BodnfivRifilize

ne QAR UL AR CERBNA, Oy SV 981419, B2 AN

100 andehyd c@oranamiviodath ate lowhemshyt pewat lavel the Node B 100 can

alloc%(t@ Ial rgia{tﬁfgﬁr {%hf @att% ¥at?c5{) ?131/63 g@% gﬁz e&,a{f h]g%ﬁle&ﬁ ]( ﬂges not Kave
a sufficienb trapfmdtepowas innaygan it utalcsitionl of tlmaHeMe@teM1ms is
impodfi8itha { R HdRdsd e HELB 1R o Rhon el bl qypilavie
Tx pmﬂ maegmf(ﬁ thecUE (W@RTt tynnoCRTalte ais eﬁﬁec‘em yeeision as to how
many85FIbL Sare bl Rkt B S I0T 4 ar e o di sed. —and

i sAkmdwr mathed ohsigoalmg die szﬂleda]mglyﬂlfoﬁ‘mtloh reomprises steps

fo Sl%% a8 Itﬁ% ggcep'z:‘rqéphﬂ< ’Jfl?/lglé ro h%’1os,ph t%l Ch?ﬁ%ﬁ?ﬁ%g%o%%er

(GPAT), involved in synthesis of choI esterol and
triacyl glycerol, through phosphorylation (J. Biol.
Chem 277, 32571- 32577, 2002, J. Appl. Physiol. 92,
2475- 2482, 2002). Meanwhile, it was found that
actlvatlon of AI\/PK in the I|ver |nh| bits the activity
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accunul ation, cellular dysfunction and ultimtely
di sease. Evidence is also presented that factors
waedsmnesssg AMPK and/ or reduci ng mal onyl - CoA | BBKR2006/001149
m ght reverse these abnormalities and syndrones or
prevent incidence of these diseases. Roger, et al
(Cell, 117, 145-151, 2004)4Rave suggested that AWPK
may be a possible target to control obesity by
| owering activity of hypothal am c AVPK, thereby
receiyingr d&sPaYeh BaEiniTan ity cfAUKsd thaeNode B allocates
res
i e T B R s Op 6 T e S fia by g ppprnes
thatlﬁ?%ﬁ%ﬁslqeﬂd?eéﬁ&m@%an exert anti - obeS| ty effects by

SUMiE ﬁ%hﬂlﬁln@ YRILER LAY I?as’gi\/ﬁg 1ﬁ&t1 &/ Hlta)évbatcktiﬁ Jhaihthe Node B

control [i ng .appetjte. 1%0 reporte

cannef aRHIAtFLyFtingds dhoprloanncs Sonditioneatzasehi 6k Vhe uplink channel

status-?lfdﬂ W iTom &fnnﬁm 'd’érfvéécbc?cutrét%i%“%mnﬂ{e Tx ower argm
amus, and phal | p0| c aci'd Is therapeuti cal

POt h%ll/
mfor@ﬁ 18R 0N} Aof Cpmequ'eea@ tepC/bschssaling pehewabssed on ohannel

cond{tﬁﬁllbhba{,ﬁm@ner gy expenditure by activating UCP-I,
cytes. Diraison, et al (D abet es

FFlcuIarIy in a%ﬁ 0
oanstace, st SNES A8hdptidy vigmal thewi Lappwier arargins to
the I\AM%KBI NOMafher Btk CB CRd %ubeﬁ% rﬁ@feffé%mfcek dol PURARS g a

i n__expressi on  of hor mone
greatety £X 08y 95| TBakehp, %rﬁgf%ﬁ FesouBeRsI 6] 2 gﬁ%ha‘ﬁ@g tappetlet Exgurver
marghe H(ﬁﬁéﬂe@t \Qﬁelbﬁ U)2) %a§%t§u‘l’ﬁc1@ﬁt MRk BO%P %{atr {PEHES glaced

%t H t haf got hal ndakumar , res
in a ibad| ¢hange}l copdyin, 4he ¢ Dgde o3 gdoesonal aﬁWHYpﬁlé @RS many
resouiréb%t as b@nbﬁﬁﬁh@mg? th Qﬁé s Q28 8argMVR MP y %@Ntﬁie B does

et. to treat ch m.a eperfu3|on injuries via
alloce}tgggp%h i ’(fﬁOB’fceF’at 1Sn ag| &EB%@ I repRddions feads, toetfaded data

transxﬁﬁb%‘lorﬂanﬂb)éép@bn thasbyARt@Singl dnagnhePéupacRYy. 287, Gl-6,

reported t AVPK ef f ect for
%61)08{43 B&??‘Y Pp%eéo%ﬁﬁsc&ffaﬁ ?Xﬁt";’r?lv@é‘rdf H@éﬁfﬁj ifew, gffegively and

efﬁc;lédtly Bigrlalinge® inZdInat28ly 6t dés i @k hfeRet @RAEMBGion in a
hat aCtl\é?tl on of AMVPK inhibits activity of an iNGCS

mobilg CAMURICAHONSYSA™ nf | anmat i on medi ator in chronic
i nfl ammat ory condi ti ons or endotoxin shock, including
obesityrel ate i.ap K.w Il be
ef fective formm%ﬁw I\Qd aving a
neamtaobﬁm ?ﬁp@bb@dﬂﬁerﬂ@ mrmg q?fﬁs?ﬁ Ul'liﬁ@l%ﬁ;@ﬁ‘ sk ttb%db)étan'tllally
addi ti e ere at_i nhi ion of i
solve i fedst i o\ oBlns BH0E Eicvl PREST S prosge fhisest the
advartthlg& (ﬁesﬂﬁiba@ besowe! Aat@@lhﬁgl bb@@@éxﬁs b@ thé @@@@ms irkgkion
rovif e SRBeBrR AR SFy BREE b Set sselaye
provitg a3 § oA F g1t ? deigs axailghle danppwst p its

E-D(iebscaeh E- Dﬁﬂsu ppoding YENG- pi ng et al (FEBS Letters
ted, that, AMPK actj vates

443, 285-289, 1999) hav
o5 RRTRG [N TP RE BT ST GUURCIo SpHBE yPaBs It ERton, o
meth(bdlelsprmeﬁldeé cﬁér @ﬂﬂﬁﬂhﬂgﬂ B uplinr o resdte feld smobile
sents t

com r[zo gl a 3 é& ? gﬁ% Al\/li’lK 4 S mori
H?‘HB?? 3 S spBEoicg CeadILRRE ¥ §vicg- dhgitRgthod comprises
a steppiacthich 1. NJday Befece®ies ahe (cBares p&wvbeyel 8Tx 12(9\941) mhﬁgflﬁ from

aorted that span._can be extended
o UB AR Boie? ariuitss 05 smucS opdin Snamormguatink Bapan siaws
informetivewe thd UEa "Ilmrmethd'dhhtthan compyisawa M3/ iATWhichtthe Nele B

ncr eased an er efore the a2 subun
receiglek SBIEY VbR FrRlEr oS adl RN RS Padim UE
transtANRK pawyerf unmlplrlees dke aosfensufra trﬂaﬁﬁtmtaltdveed UL Tx power

t e an exte i on_and en
doterinfisBh R 0B 1L BF HHE ROV w0 PG T P oe cReammdiag to a
Danshen (Salvia mlti orrh| za) has been w dely used as
an i nportant herbal nedicine in Northeast Asia regions
since ancient tinmes, and is well known to have

excel l ent effects on prevention and treatnent of
vari ous car di ovascul ar di seases. Upon focu3| ng our
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napht hoqui none) obtained fromthe | apacho tree
(Tabebui a avel | anedae) which is native to South

wa\rmeiles48 Dunni one and a-dunni one are al so obt RCTYE®2006/001149

fromthe | eaves of Streptocarpus dunnii native to

South Anerica. Since ancient tinmes in South Anerica,

these natural tricyclic naphthoqui none derivatives

have been wi dely used as an anti cancer drug and in

the treatnent of Chagas di sease which is typi.cal
poweredldenottherlUBoUihh methed dartherrrprapases| S HCR Forhich t@@pfie B

sched&%g %Jrga @;%mer[ RGNS Femh the e RABSd G4l @k uFikt BRinnel

actions as the anti-cancer drug are
status glefwrral:lby dnddhﬂ nRAK IR Eﬂwtfémmlﬁﬁeif ®8Wehese tricyclic

n aﬂg&gﬁﬂgﬁb ]y %ﬁoﬂl%f 'a¥§édt \@%rﬂl%/cﬁnle%se bY tl@é breaehethvention, a

consi e attentl

fr om p f act .

methad isqroyided; for ssheditlang amyplis afe'glceslac g &Pﬁtﬁgﬁa i igobile

comnf‘&ﬁ?&%t IsReR 8y 1‘t1Y1 fthe/ ﬁpﬁﬁlﬂ‘ﬁ@tﬁ%‘ﬁv@é e TQl'érIﬁ@tﬂle)éomprlses

ope as a_vari e of . anti ncer dr u%s b;f

a stepr wswhigh 1thm AERatiqR Pk?h img § QRALRYHE L dhth E%n%f a

UE 1531%(30@%6' ﬁ’Bﬁx ﬂ&C@Ed TR cBodoReiRE cofgsides &tepsviar whtdh it is
of researches and st g@gﬁes, m_n_gtl Il remai ni Uﬁ{}nﬁﬁma din

determineds whethen a mMagErRANNTgHIN bk @ o6 Oh 1

the pﬁeE@l{c%p@fJfHeQnﬁf(ﬁhﬁlﬁCéﬂcfv@éd U@?ﬂk';ﬂﬂvé}f thy R)Wﬁttofntge maximum

i abet es, netaboli ¢ syndrone enerat.i ve
allowgd Saa JUsp e B isBeX gD aPLn het PRI Co R Grirrgiim UE

transﬂ%t g%%ér%r 1RaeRd a8 thhmakattind U@ trifi@nitter power is signaled

ment i oned nap a{s omnone conpounds such as
to al‘Bldea%&@ﬁHﬁ‘émCéUh&“ﬂ unni one, nocar di none A,

NoQRLEFNIRR &0 Binoiddit Abuar ot érﬁbédmhélﬂt aif e girédenB imrehtion, a
| antal ucratin C have chem cal s ruct ures. S|£n I arblle

methed ishagevisteradoni sdwdubing | 94t PP § e>‘élel EYUCF r En
comnR@NeiEsh s %ﬁ@m‘ﬁl BI'tﬁ{gSth@fuﬁlﬁ& (ﬁlﬁ@%@ﬁlﬁcé hM&rntmﬂrodfm&pnses
a

I nvestigated thejr

ol o Cc
a sten mewBlsEh L8 09 BB et BORGERRS TF dr Fok BpBrren and the
amousy BEbafRsed dAdttoibe, trddigine@Sen Notdy @1t Tite Tayewer and the Tx

attenpted to exa eV\hethr na t hogui n
i S i M R
mm@@hdf& ﬁglés tsﬁﬁulesm}rdlﬁmef }JIE NMVEGSE o sekadiliey grant from the

prof qundl y t herapeutic effects o C
Node' B, sdigseimsiirasehisduling gLitds %BBQF$ 3” @%ﬂp@S{ig B bled ona
maxﬂ’fﬁ{rﬁthEItf?an%mlfiﬁéIOﬁ@@er ?ﬁ@&h@ ﬂ&tpmgengos as®s pavcer margin, and

m t.ochondri a unction-r S
e S U AR e L hE R BRR0 S B
allov@@aU[fTF!éI b\%"rdﬁdtbt hexehhiecTs pbWertdmrer&pemimg o aapiyerrclass

pr seas ro i nc n i

REETR e T
transﬁié%&ﬁ;{lﬁﬁ@dﬁa lﬂ(@j WIEEQN@Hé @Jadﬁogémgao ane m:—hedmtihdgl grwﬁt

obesi cause ecr eased .segre

Co|$§@ay ifipgtg su 1|%1 eggépﬁc iof wdiho thg‘i%ﬂ avé:f ‘Jélg%&é&nt gwentlon
o R oA g gt e e
in o WODHE FOHETHMEAEPT SYRBRIPEATATE 8?@@%@%%6?9%‘?8 d1eNparatus
com 1%(39'% 'F[Nrﬁnt i fon f&%lvme@nUEDWPEWI?dhiy binfednatror hgg]eldmg a

i ndi ngs er e pre

maXHERNL R GFPVE O ap ?1% O deisine e @3‘%1’%.% P
allovGéHTPJL $§%W&ﬁe>@ﬁs iﬁlt theeUEhgmcé ldTlem(m%gf thenlprartddhe HeFFEMUI
allovm ﬁtpog{q% aﬁl t@}tg ﬁ%%)%ﬁieUt 153 vg 1 S8l SubPUH §nsm1tter

e syndrones suc
pow@besH the, Ut @b&h@@remb@bﬁ lthe mamninumﬁpv@ég@herf&ﬂ)pwr The

di se and nitoch sfunct i

oGS T eReP L e RELROL Bl USIDl b eflney and o Tx
and ot her objects, features and ot her advant ages of
the present invention will be nore clearly understood
fromthe follow ng detailed description taken in
conjunction with the acconpanying draw ngs, in
vvh| ch FIGS 1 through 3 are graphs ShOWI ng fat

o o I LT
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expression of SIRT-related proteins in C57BL/6 m ce;
FIG 13 is a graph showi ng effects of b-I|apachone on
W e@esenispt expressi on of UCPI and UCP2 genes PEI/KR2006/001149
C57BL/ 6 mice; FIGS. 14A and 14B are graphs show ng
changes in body weight and diet with respect to the
passage of time, after admni stration of b- | apachone
|n DIO C57BL/6 mice; FIG 15 is a graph conparing
ght, changes in various organs between the treatnent
POWey B’t?fglan@o@oﬂlergﬁ éﬁfwﬁxamvefrr awthihe $xrpawenneirgin comprlse
uplidk & t / c
p RARehoRAs AR @i&%& e Q“he’ﬂh%om B WO b Gum

are phot ographs show n | apar

E #isptier ROVSF [EQIm thr:sR &t iaad wﬂleéulleapmlmdmpaql@t Dlafsmission
from(ﬁlE%Ede'ﬁe@Q)rﬁﬂfé [pERk ch ﬁ’lfleloétatuﬁ qgfo%rrcattﬁ);nnérgg (te}gen gqg%gnum

exam nation on fat accunmulation in T1ver
UEtﬁa?Sth%rRﬂ%?rograph showi ng conparison results of the

Si ZRcrdidgi tBOfeY taﬁotﬁ'ér aopad ale eﬁﬁioﬂ%%n&@%ﬁ? Z,)rgg enffnvention,

adm n| strat;f? fo ma;wachone to DI
an agpaggtug g prov f—‘gir z%ﬁc Hjedatarserdpe ana At umasnobﬂe
commﬁni@hﬁ@ﬁl byshdrl, sEbPPR ﬁoﬂﬁtaws%ﬂl{:fsr’eﬁ{e Pparatus

pa%qi]&ae of .tine after ad Istration
commﬂaeaaa Blipg i O@T@mm@smlsér fn @gnaleng ong of a Tx power

and pTat p@xﬁfélpma%@w\ﬂaﬁa theTREsE UT LiEeatbd a8 t&"%@ t‘?ﬁxﬁ'ﬂﬂ'tt@@ to a

t ft d t
Nodebﬁ %ﬁ\gﬁb wlgg R &@%%%iq%erng@ga}n gog;psrgs{ga mgchrgk channel status
1nfornia¢lbﬁgff6thb Bhovheappasulst firfer %Mrg)’fﬁ% ﬁastc ?J{%%s‘? ent

pose thsnf]e after .adm ni strat
T Og

mfmﬁ*‘&"&s%ﬁl/vé JeppiEIg 2 gohedyling erank @‘?Tﬁp e Nede B. The
schechﬂﬂigoeﬁ@mhﬁs ﬂewae@w%g Naddi Bt dh¥ed ke frﬂ?}é%ﬁfn UE

bod accunul ati on anount
trans YRR ESE HARS Sk POYer bR ¢ st T inssRs, margies and the maximum

UE teheiniit&t pewveots sfledted apahBBaotRr beRt 1 ﬂnﬁmmum alloW%d UL Tx
recaﬂpt ordefi C'ﬁ;?t &/Ob/ ob) mce; FIG IS a (f:{
POWEL BRI g uat 'S BPWHL P%ﬁ&?@ﬁ@&)w %B@eraﬁ@éw the UE by the

RNC| oThevtpparasis VsltﬂIV @&-ﬂe& @empals& rat b@ﬂtr@lfletb foRPRE6AROEIng

¢ to DIOfB?lBhIS g}oglﬁé is. a g showi_ng

FansEiSSEE QL gl %‘6&8 ﬁ%‘h ﬁ%qxé%émt 6\SCWID@£Y3H’E
endur ance after adm ni stratl on of b-lapachone to DIO
C57BL/ 6 3.0 ah svr\}ovm ng effects

ad fihidbovataindrothér bbjeaﬂaféw(ﬁl%s taﬁd @d@a%ﬁ@é—b@ eWbRiments of

T D Tl ON OF PREFERRED E MVENT
the PgE%SAt &%YFJ‘SE 1) WHF 1 heCous oportgs apnageny, 1o gB Bhihe rf@ljﬁ'f"iﬂ% detailed
descriptmnalwhen aaidbnothecorgbh@iins veidh the Aoam CBrWlﬂéEe in
Wthl?r ovi sion of a pharmaceutical conposi t| on or
reat ment and/or prevention of di sease syndr orres such
as FoGesiitlystrateahpliak, pavkbabehimissionds®ABS E-DCH in a typical
mob1%e enerat i ﬁe di seases and m tochondri al
HRIBHORSVEIPBY di seases, conprising: (a) a

t hEI@péuis (aakii@grafnf el(lrdisltﬁaemgf@uﬂgnﬂf ﬂ@wthoalrt%al E-DCH
bel ow. wher ei n and are

resen Formul.a |
“a“@k?% armf ?RPV)CF?)(}H} ogen, hal ogen, al koxy, hydroxy
or F[@V\Brlsazh kiihgtaayiiligsttating éxélﬁpl%@ Abeathig B3 mBdimibn, Tx

R6.. R7_and R are each independ dro en hydr oxy,
powepfplia o oS TueEli anReds: n?ybﬂaem@wt invention;
heFEG.ok jscd didgkyh, 1llal§ty‘i1t110g ei\ﬁhplraﬁﬁﬁﬁglnahﬁg otﬂMJ?aleum allowed

uents of aken together to form

upling L@& P g ondanifin ﬁCﬂﬁng@e AP Ee At R he apFgent
1nvenﬁpn;:orrpl etely unsaturated; and nis 0 or 1, with

pr S carhon ato j acent o n

fo?@a%ﬂ@%%@t?%c%@%f%s Py ek lg)lgﬁglonoaccgr ing to an

pharmaceutically acceptable salt, prodrug, solvate or

i soner thereof, and (b) a pharnmaceutically acceptable

carrier, a diluent or an excipient, or any conbination

thereof. In order to confirmtherapeutic and

prophyl act| c effects of the conpound of For rrul a I on
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with the present invention, conprising the conpound of
Formula | as an active ingredient, can treat and
w@e@eam34@ vari ety of di sease syndrones as def PCIEERR2006/001149
the present invention via activation of AMPK As used
herein, the term "pharnmaceutically acceptable salt”
nmeans a fornulation of a cdmpound that does not cause
significant irritation to an organismto which it is
.does..not abrogate the biol ogical
embg@@&lt%tf%{en'gr g&gtpl@m“é%l Lof the conpound. Exanpl es of
theFI|§}166 naeefloivchhrtsidlustratyg |a1ncéxai§plaﬁy d)pafbdidd @R a Serving

RacipENE Sy DR SRR REC echiiBe R €5 BoRmanfphghe prosent

mvelrzmat maceutical |y acceptabl e anions, for exanple,

ot 8 TSRS o S B B e PR Ewd i Bise i amother
emb@ﬁhmem’dfdwqmeseIHandcntmrgan| c carbonic aC| ds such as

tr 1ot S AU bR i RAGer S 4o i diments
of thg prepenbimveniienaidd, |actic acid, fumaric acid, maleic

acipfangd 1]'55321 'Mé}&r?qhg%tﬁa(%ﬁgs 5{1; %gellﬁplgg{ d)pereﬁlon B} the UE

met hanesul fonic acid
acco&m&@@bpdm@m afithic predemt-ingentgoresul f oni ¢ aci d.

o Ry PRl e SHRRRES e RATCHET RUMGFTh WSS PRHERg o

referde lkﬁmmn@maomwtmndlsmlsmws as lithium sodium
pot assi um cal ci um and magnesi um salts with am no
aci ds such as agglnlne | ysi ne and guani di ne, salts

INETA R DESGR H@N@FE&{EWYWDIMENTS

di Woa?‘&h% %g¥g¢]dﬁ I%‘lg{et? ﬁ‘y%ﬁ ‘(&IERE% En%egiﬁl?]eamn

belowgfwitlprafereace to mea@qgmmwmg/\dltarwmg@ Iprtks eﬁmﬂﬂowmgedﬁscnptlon
ted h
L SRS 6 G B 0 S0 e
would gbsetiigdhe isméioarin agmacesstat ddtsil.converted into the
ParEgAbofliéatd Br Yil ?resgﬁpﬂf\}égﬁ?ﬁ é)?oxg fd%e% eyszgl]igu%}d mgthod for

because, 1 n sone s I ons
optingpd sehediting fhdHs tSHEP@ﬁﬂgnﬂledi-MHTﬁ@qu,, a Nexde B takes into

accoﬁrﬁst‘h@n?f rbhf&?%’l‘ﬁbl ?xb%?&5$h09% hSE T n%@(ﬁ‘lgpg to the

wher eas  the par en e pro rugs
methpd jer ﬁilﬁg}tdmrrgsﬂlgmolﬂth@/ s¢hredphiag nafeeoatioal from the UEs to the

NodeCB st f
Do by ICBKEEls; O BRI b thittol Y SRR pEpsed for
efﬁm@ﬁ@y ﬁllgé@@ﬁg th%e@mdiuliﬁgqurmaﬁ@nmn@ndlsg & exlasdiarents of the
preseﬁgﬁﬁ,ren{lgllpe prodrug”) to facilitate transport across a
menbr ane where water-solubility is detrinental to
moE.Xl pevyer blr(parveeh #nrbr i Rower alasginc@lH(yangian brspresknting
uphnk Qhbhe] GR4HO Xﬂ{fdrﬁlaﬁ%hdare & c@ﬁg by %ifglétﬁgnshgﬁ ?@ﬁje@e?{tgc? by
e cell where water-solu ene
thefq‘l 1H§|E%‘%Hﬁﬁl(é) of the prodrug night be a short
pepti de (polyam no acid) bonded to an acidic group,
wher e, t ti.de is bolized to reveal the active
noi et ;Tx@ﬂggg)?fe@?%r% ﬂeﬁf Fremig L TEFRYAICE POotEans a
conmpound of the present invention or a salt thereof, (1)
whi ch further includes a stoichionmetric or "7 °°°
non- st oi chi ometric anount of a solvent bound thereto

by ARGBrdRY 2 @Efua’uﬂﬁ G{‘i)me{ Rl Al QEC&%?SIIE)IFEt%{' ?o'ﬁxﬁeﬁi s the sum

Tc,ol vent sware vol ati | non-t oxi c or ac

of a Tpxgpoverg %Erleﬁqv%ﬁfm@f%nans Were the solvent is
watRhce ifghs Ao B Mak qaﬁ)v"f'l@d%e I@fdcﬁétrﬁaxfﬁﬁnﬂsﬁﬁh transmitter
herein, the term"i somer s a conpound of
present invention or a salt thereof, that has the sane
chem cal fornmula or nolecular for mJI a but is optically
or sterically different therefrom Unless otherw se
speci fied, the term"conpound of Formula I " is
|ntended to ~enconpass a conpound per se, and a

o N R I N 1
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groups. This termincludes nonocyclic or fused-ring
pol ycyclic (i.e., rings which share adjacent pairs of
W@ 2006004338 orrs) groups. As used herein, the terPeT/KR2006/001149
"heteroaryl"™ refers to an aromatic group that contains
at | east one heterocyclic ring. Exanples of aryl or
heteroaryl include, but ar®-not limted to, phenyl,
furan, pyran, pyridyl, pyrimdyl and triazyl. RL, R,
R, R4, R5, R6, R7 and R8 in Formula | in accordance
powenicftn 1 preastheughnis aresives ealy pee eptthenks ppwer and the Tx
poweT l{pﬁllt%lﬁ uitrgﬁil tlYg] E(@ES Bpshht difethie (AE SERBLInFM@Mtion by using

ohe or nore group(s) individually and
Equatmméb)eﬂmmby yn@t&r@:@%lw@m ngal kyl , aryl,

hetA%r&’%Eﬁhe?l QSB@%,O@J 'Né{&% Bcallc%é?és%@u&% %)UE@ﬁé‘ihg&Me E-

aryl t

ca ano, al ogen
DCHdbrm@EiﬁChedlﬁmg:b@&@drqn scked@hne ar%mlaﬁmlé 5‘?%\‘8%1 from the UEs.
In th%s an?ona;ﬁhﬁgyéxen%l& R %&h@@n%lld a?p@?ﬁtﬁ@  cdi & %@Vlded for

0, N-sul’f onam do, ar box O car baxy,
inforingug: an aYlede tm.@bﬂmqawunu%twoe@w I PAWF Ol YR, i
mRatioacl udi ng nono- and
accmgll h SUW%%@W {he Bk @ vat

am no pr ot ect ed der| vatives
thérmfactmﬁoﬁgsomfg@oﬁab té\fs maxivya PE fresepiiey pgper, ie.

max1ﬁ' nﬁ?w@f aR@ Mk R%urh ! alfoQuoM, 1Y MWWlm@@M&ed in

are conmpounds wherein™n is 0 and
gleat%ﬁi%téléh’d%r bon atonms forma cyclic structure (furan

?@4 J@ r‘gﬁ)v&jérr Sabsdond H@ﬁﬁ&p%ﬁ’"ﬁ%‘ BRDECH &pehtfiy on UE
erred to

as_ "furan_conpaqunds”
capabﬂlfy, eanbusated RY FogUP heHeRie il Cfabkevleéel% reinafter.
Conpounds of Formul a IIITagﬂelconpounds wherein nis 1

and—are oftemr referrgd toas “pyyan conpound 6]
OperttingBand- o -ReaghEhesgui holtpever flassd npf Posyer SF%QI}”PQ.W@,CMSSAL
each Rl |ap 'ST&a”T‘S\%r ar | yopr ebgkabl y By dn agey | Tol
Anong t he ur an conppunds pf Forpula 1|, particul arl¥
pr eferred(d@trré c odBbuh Pt | FeBn| &84 i (fAm) o(dB)
ﬁa[“aIRA’ ar 313ndepﬁey1_§ientLr?:7 hyd}rlga_geh,+94 Qmpgundsrzpf 2/
—ot1th—=& Hb wheretrm— R, RZ2and R6Tare 1 luepen ently
Bwdilogen. Further, ahong the pyrantbnpotifds |oft21 | +2/-2
I, particularly 3referreg re ¢ ungs of 1o/
BEB%..J! a—Hia—wheretrarRE—R2—FR5-R ,Z@rw al?ugpr(o are
|ndependently hydrogen. The term "pharmaceuti cal
g g> mlﬁ%’g nli'%ﬁgq %ﬁdﬁ)o‘%é&tﬁi’f@r 12hitd Wlth which
FOEST U er chiem ca onents,

UEs sam Iphasu:a{llly tensmitodats amoréng toTthe peler whasses pEHe UEs. For a
UE v&%%ﬁ)%&etr'@gsg %Ct'h%/ 1%1?)&%1 Wﬁéﬁ 1§tl-'29frH1§’1fn the tH@ﬁB\QIHf‘erox

organt s ues of mnlsterlg/?
hmlmrrgmfmrrmbdm fovadB nOph@tlalgtB%miﬁ Tﬁhtelsﬁﬂéfet res, W QP&1A bands.

The p]fba{n ﬁe ot ledh lr%%rﬁc”f)l 8%31? és%londﬁﬁ' RN Eep&veRPdss to an

P e Rl PRAN ni St ons tical” conpositions
SRN&hyBladw BeS@UDeleedIQMRR@@%?ém@onpounds of interest

1%}[(?‘ igd m’sft&% g%t %f}@' ’s1§ﬁ>é%ﬁq%b69 'Hl&leum Tx
acid, suI urlc cid,

aCI p osp oric ag
powmetﬂfannamxbﬁ Grore theildE tg th@ﬁ?eN@s@ﬂop&#me tgcgrgbodiments of the

res&fl 1{19%(1{1; & acid and the like. The term "therapeutically
P f I've amount” means an ampunt _of an_acti

i ngReftirang to FIG. Bs adfEcft]j signals UEICﬁE%@l&Y 119%6@@80{%9’03 set

S t 0 f &4, The IﬁﬂES@ abilit
as @{%e&% \ﬁd?lﬁ% rea nglrﬁwe%r&tgﬂhglt ard ini t| at| on of P Y
mfonhamrc a03 panipeises orEMuP & rDAYCrAnrERsion $HTGRendige to the

m G m ni stered. Thus, a

pow?ﬁgl\régﬁég |c% (Y ékpggtlveﬂgl%ugrt%régfers to an anount

of the active ingredient which exhibit effects of (i)

reversing the rate of progress of a disease; (ii)

inhibiting to sone extent further progress of the

di sease; and/or, (iii) relieving to sone extent (or,

preferably, elimnating) one or nore synptons

associ ated w t h the d| sease. The ther apeutl cal I y

Y B L o

o o N T
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edition, 1990. In the pharnmaceutical conposition in

accordance with the present invention, conpounds of
wo-o0oab4348 , as will be illustrated herei nafterPCURR2096/001149

prepared by conventional nethods known in the art

and/ or various processes which are based upon the

general technol ogi es and pﬁ%ttices in the organic

chem stry synthesis field. The preparati on processes

descri bed_hel ow are only exenplary ones and ot her

pr otls %&N éa?rﬂ% EStids enfprsiaen Ws Sy aewer Her s¥ee Ut within

the ctehezdveﬁdg%rﬁf the W&ftlel B An o$dedrab e'fﬁ@i'ehﬁ? nﬁéhaTgBQhé @ééo@&%e@gaf the
1L QCEeSSES. mir ation rretﬁ ‘g Synt hesi's OLIHapTSEaC ol
cell. Jdyis mapunaht A& RREAICHHE na%m%@ gied ROer and
its rdngeﬁbgﬁ}dihaﬁy vay dfleRhiple/ Bl Yatsigaldel@wpunt from the
| apacho tree, whereas | apachol, used as a raw materi al

for synthesis of b-lapachone, is obtained in a
consi derably | arge amountfaple@m t he | apacho tree.

Therefore,| a process|Tor syrtne3|s of Db-I'apaghone .
Information ng | apd¥esdl  was Mitlf eqdy Toes i gge@9eong t i pmantics
Hnenfhat | s, as taught by L. F. Fieser in J.| Affescription

Chem__Scoc| 49 (1927), 857, |b-Tapachone i s oftai ned in
Maxgnyngligiede] y h yi el d by ri xitigger afachdb) and  ndBm
UBkfBkkCc acid and vi gorousl y stirring the regulting

mXIure al Toomt AS sucn [rIC¥CIIC

Shyisi awéwgra(rbyﬂlaﬂbatma@mw vigheling gf maximum allowed

UL T}U F)@Wér PnfRRRALBA %rﬁ QH@SRW ity @hd VESadtRdYding t8 an embodiment
atively sinple chemcal structure are generally

of thg ﬁ?%ﬂ%‘é@tﬁoﬁ arelatively high yield via cyclization
usi Rgfe‘iﬂh Ubl IR, obnaSRN@ afoal ¥ighals s maximaarhileWed UL Tx

pow S AiBdncs (OF 4 b Pl eegs e Re o igbactgpprises

Syst&m! [apaehans Bick (SPBY bf h @@llcuted MessaBeVisutsy moh ﬁﬁilﬁed thereto.

pro summar i z ol.| ows. That_ i
D PerIa torhs JBROABT B AR S Tt Ukt FYE B Bhsyvodee
of b@k}h yﬂthnﬁ&ﬂﬁuﬁfssmr ofeEt ¥alredHondinerneofts i powe class and the

maxtyama) o %H%f%‘%ﬁwte?a%akﬁ Cectk RS ot ai ned. Tt is

al S’Qh@ @ﬁa&hﬁi&h UE synbhesdrzsovedit helilabfe tomhedEE atat pves time
endlcgghupon .reactjon condi ons Si nce

, nl,
instagyt &7 () RV b TRBTURT J %oy PebHe T B BRGT RO SrpRL Tx
powelf aﬁlﬁis&ﬁ’ce@lﬂ%qu&ﬁthMﬁ@)\k%lé\hr ough C ai sen
Rearrangenent by refluxing the O al kylated derivative
usi ng a sol vent such as toluene or xylene, it is
MaxpossUBlientmitebp@var =wein{Muwsmiy phevadflUL Tx power, Maximum Tx power)
3-substi t ut ed- 2- hydr oxy- 1, 4- napht hoqui none 2
derivatives. The various types of C-alkylated - )
derivatives thus obt ai ned may be subjected to

A e S R R R S

of em{blfngr téh&tN @den de@t dereuninertke derdimaim Tﬁqoo’sWﬁitﬂag/a(ﬂ@hIwU@rtﬂs UE

at a Igévg& {llalﬁ 1H§‘5aﬁb 1§ { ﬁ%ﬂlxgﬁgni@gansm%er power ﬂle UE directly
signblislefideh ith dlxepet 611 ariBApotvengidrghyto\the Naide Bt al ,

;I' ﬁ;ﬁs%&eﬂ* tﬁéﬁ\i%%oé)%fg 2 455#},}1@ H‘iglll?r{r}life[r\;) Sk of

the IdErb}bBIode B phbafncﬁﬁﬁrdtyccsly(ﬂNBIA?D gighlaliyg oulj detaiprayload on a

useriae E%e%uﬁeah%l»& PHEORY Reahheres Xt Bf AT iy RE: T

powtpged ke miximiine hHowed i L rBapben awithidmaaxumons U ahnsmitter
conmpounds. This nethod is advantageous in that various
forms of pyrano-o-naphtho-qui none derivatives can be
synthesized in a relatively sinplified manner, as
conpared to induction of cyclization of |apachol
derivatives using sulfuric acid as a catal yst.
Preparation nmethod 3: Hal oakyl ati on and cycli zation by
rad| cal react| on The samne rret hod used |n synt heS| s of

T o o o A - A~ ] o, o
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foll owi ng Exanpl es. [Table 1] METHOD AND APPARATUSFOR
SI GNALI NGVAXI MUM UE TRANSM TTER POVAER | NFORMATI ON TO
WB2BE1GBASTI ON FOR SCHEDULI NG OF UPLI NK PCT/KR2006/001149
PACKETTRANSM SSI ON I N A MOBI LE COVMUNI CATI ON SYSTEM
BACKGROUND OF THE I NVENTION Field of the Invention :
The present invention rerdfes generally to a nobile
comuni cation system for supporting an enhanced uplink
dedi cated transport channel service. In particular
powerhthepNesienB fossenot oned dbatessivieoindorraati iagigating the UE’s
selecBR 3 fh EﬁN@ %@H‘ﬂz{%gt Y ér%sgqaeﬁleﬁnﬁécegwy S9LAREd.

ﬁ{ nts ase on I nf or nat.i on
r e&ém@f@ref, rtbm Ner signgjs Rhelinpa e kE ¢smspbiteepower being

the I&W them QXMRHE\%]%%%\%P Bh@glll@ﬁqa%mhﬁ?al'f@\k/@a ed At power to

asynchronous D vi si on ]I@aye Access
the NodeDhit) apormbediownt of thy prespiisesnipn HRrempaY opeiagien and
31gn &%@%ﬁh‘@r\ﬂﬁi bé @eMed 15 cfrePabtESel @Sk anadfdrence to
rove the per ormance of i nk packet transm ssion
first a saseNEHIM mmah%hme@w £ PHFSCREWVCBERRI ques have

been introduced to the E-DCH transm ssion, including
Adapti ve Modul ati on and Codi ng (AMO), Hybri d Automatic
First BxgrplanydembeimE¥RQ) , and shorter Transmi ssion Time

| ntlﬁr é(aﬁrs( Tekleh mgceamdﬁﬁag JF EtheX l%tseﬁtgn%haaﬁs the RNC

for H| eed Downl i nk Pac Access H?IDPAG\?
selecm mfprrn@tl@n £Farrashiar 1R NPREIP Beley et e BEERTHS allowed UL

Tx pGREF hid tl?é‘nﬁxﬁﬁﬁ(ﬁi 'Pfé‘hg%f@%ﬁ@'&gﬂdﬁs H§Q%/Pect@d derdemBion to the

(|ns ead ntroll RNC).), is
NOd@rBsﬁ%ﬁiﬂoU@ Tf%ﬂsni}ﬁﬂ ﬁt%wxéj@mlﬂwrﬂ@ 1&"3 ?dHE- downl i nk

schadid §ng 1ﬁ<’%qff3/0f}@ 08! gnd1besupd § @\K'ef\ﬂﬁi@ 15‘1@'11‘1& of{dded on a
schedul i'ng djffers fromthe dovvn mkk]%gg ontroII

physisehebiimehgindHhe RYG ignals tht Bwxiypih R poRer 86 e
Nodd NSNS APNsigRalife Je BCatd pay Io)éﬁl 62la Iﬁ@bﬁ |p¢ane via an Iub
communli Catl on sy Sbg‘n Ref errl ng to. 46% {) r.ence
conngefgs- ol he pExiEHB Y Fangglies drtdelyetdtk b dsbping a new

BASPemes eatts} 1hef BISOEE rumedEyhg 1@11 @(@tWNMBtrﬁedlege If a

e EDCH. The Node. B 1 |
user-pacy RS 506q 1t Borod HATEY wmea&o St PTeg T pRadingly

Thergs radal dolsttd Dneasf tiRdnRimancbllbwat ELI @wowat and the
is allocated to UE t hat ISLII%e te fromthe i
maxipyn AXJPEaVRT gRelher MaFIYTy PRRINIHST PRE B 90%@%0 0 a

redé’t%ﬁhﬁlde@ Bi9teSOn! 1R sigRakuile lﬁiakll:rfltérri EE Nademﬁtel{)@ower to the
exceedl tar Ol | ram
Nod¢ F bieah A3 A8 BeSfan i the SRR ok Sushr il afpipd
tr daFmﬂ 53%119&1@?% g{g&ﬁhii&;ﬁoﬁ abedRINE, kxhlt;\lmgede B Ldﬁ:leﬂ% UE
a seryln to t he
acw@ag s Ty irsd SR 1@8{!‘? a{) hﬁ?{’rﬁ‘seﬂi&l—iﬂﬁé’%’\ﬁé‘en t hem
i N RERPriROI0 FSGBFS 2086 B@@W@ﬁvéﬁiﬂ&aﬁe])c&-hssml&smdm RNC

501 S8RGESIY RGP B PR PERAG S Phle SR ENELb010 Ry 8b R ghdssase
The RIGCS01eghuk ideeedtntier typki cintheayE GO6t fabm UEEtype anﬁmﬁatlon set

i 7 5 A BT S o e
UE Wﬁ@fﬂ Ust péwisr 6lhsd inortdimtR@Rinchnieden els¢ Ukatypd ihfarmatios.

the T
G T R TR ST
503 Fﬂn'dlr @dtbtiyine théEmakimsshedutrensupitienisoviat af thabEnd QL using the

from he i ndi vi UE th ed
maxgaRR T oa e g e NS U BB ki 11 be
deSV\Qiebﬁ&el B-DCHadevicaataid, theIRN\(: 3(f1 $1gaaIISkﬂie n?na)amum UE
t .
trangipgiepenonsr R B sirenniie, & RAC 5, ohe HIEAP o HeShd! Blring

information, i.e. a scheduling grant to the UE 202 in
step 205. In step 212, the UE 202 determ nes the
Transport Format (TF) of the EDCH based on the
schedul i ng assignnment information. The UE 202 then
transmts control |nforrrat| on about t he E- DCH and

— o~~~ 0 1 . a T 1 ™~ NN A o,

I T . o
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based on the scheduling information received in step
204. The Node B 201 nust all ocate appropriate data
WO a60es043ul transm ssion timngs to the plural i PGT/ER2006/001149
UEs. For this purpose, the Node B 201 all ocates
resources to the UEs by perform ng scheduling such
that uplink Ri se over Ther khr (RoT) at the Node B 201
does not exceed a target RoT. Accordingly, nore
resQur ces l]o to a UE in a good chappel
trangrp e AemE B det oS g%ﬁmks 5y £¥ POWCE JRUGH S0to the Node
B 5@ pEAbIRALE .onNO Whsidelslidrdtel O, [y ReeREle ldowledge of the
roce e for, scheduli E- ji,ansm ssions f am Uéﬁl
maxijtiith ’Ei’és@tte}&?%eétﬁ %E&E" F@Wo‘é‘a@@ﬂ) , the Node B
502 pei talcitats ehetivpor@r Bfche URK0S s 1Redg Bhubtien DK €n Bhis way,
h @Dé g[?e not excreﬁ?% tr11e Il,gé?et RoT algd uch that . h
the Nafs ¥ (32 SoqissnpBdthes Tiargverrd dndduPPHgT meargisy ag the
uplitio chgnélchigetihatich ioff e 6031 atkitvigd performt haokdEsffidient,
.0f FIG 2. The scheduling information is

t.st g 2841
op HQPE Q8IS the Node B 201 as fol lows. One method of
Si gRHEG.i Gis & fpvwdhedillustrgtihg faarexeiipdarycopgraiise Sos tetedmining

e S48 R B 10 oL ol SR8, $8%%:8 n e

SRN(hdeaatlimpgtotdnecrabodiniem fof diad pregeifif iavestiom its buffer.

TR eSSt TRLSRod 15 HPLUR GRS B WhuE o

maxappnoplloweé Uledoupowsr hadtthe rlixiniim STxS pgwet iasghavhddthum

UF Py 0B 35 RELRE s AL 1L bl SRR
UEsNeileinB d€lDobgedicitbétentpatiisilanti@s. The UE 101 is

{r aRehrTiECan HIGF ARG e iRy vbaiBee plughut dowed

UL Mavebwenwrdraady ¢hietsUborl (e (rlarianstes @0il.uf itk abbetoeebf the

at _the;str st..power. |ev ccordingly., to hj eve .
max i AUEYEET T Bt RS af iR Ok Sniter
powaeaf thelihtg theahedmhimdl'x pod@neosespdrating sovtlie pewer class of

i-pv opertional .to ta rate. That is, the Node
the ﬂéﬁiﬁ{?%g@ﬁef%mggep&?’fﬂ@%’a@@ﬁ ransm ssion in the manner
t haln ghé opas@sea ofii theemeatamanr afllewed fHe Teap@ster, Uhie RNC

] i | o ] 1t ; .a | .
dotefine bl s R BRER A PR T Eing N 4 coffom i pation
or dpdweted iftfernadiove idetepr 602 dSEphedll amb 602 araltipibal operations

' - 0] r enc - edul i ng.
bey%\%@%? Pglg% Raﬁfé&{st?é’frf]g]rr‘%&éﬁ%#t%w?tﬁgr mati on only,
t helfNthte nBxieyn cdlowddeXihi Tx tpower $cleduhomgntrenation, the

e eqof | [.QF 0 p r o]

SR o fEPERS o o PBbE ey BRE LR L RO s 24 the
maxanui Tr pepvgwou stepl 60 IE heneehnsmamasimuh allvevadEUdloEs power

is 1epp il BpRihn O B e, KRENGS ol piRNOly Ui bifniter
powbEtatht dosnmenmaonume aNoded BJILOX @owertihssepc@®@0.t r ansmi t

dat t t 1 I t 0]

S0 B QSR AR BN, ok polirte i 10 Bt
than¥ibe mafintune TWEHA0dr, HreSRNGE stiavke maximbine Uéhtrapsraittmipower
to th%onvivg)ginm{lgﬂ)pp?\&%g fn #%# gpgatl on of the all ocated

resources i's 0Ss That is, because the Node B
100Ihte mexiomowl athyecd Ul Ax powet sbtlediTategonéormedrogi m step
¢ 1o . ; ; o
602, theySoN b et the QG AR, AR L LS LSL A5 p O BRVAth the
maxipim TApowmtesin stephd. of thei dadadated naensohateweh L Tx power
. | r . .
s 1o AR R 1R BB AR AT A s bR it O rpmemittr
Areceiving Tx power margins froma plurality of UEs,
the Node B all ocates resources to the UEs by
schedul i ng based on the Tx power margins in the manner
that increases cell performance. This signaling nethod
al so has a distinctive drawback in that the Node B

L, S . T T o o o
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An obj ect of enbodi nents of the present invention is

to substantially solve at | east the above problens
w@naboo43d8 sadvant ages and to provide at | east PEEKR2006/001149

advant ages descri bed bel ow. Accordingly, enbodi nments

of the present invention provide a nmethod and

apparatus for signaling thE total available Tx power

of its E-DCH by each E-DCH supporting UE. According to

one aspect of enbodi ments of the present invention, a

Powstetthdlee idedisatsd daaxinvim sallnsrst iUlg Bn poptdmin deeapa608. If the
dedl@@édllrﬁ@xmmrﬁ m@wé& oRIMYN ;Q%@Jekolﬁ aﬁ?eﬂe{B Sdfpg%aﬁér”%an the

the i nk a Seryvi ce.
maxipTA ﬁoafeﬂo BRINEe ety dbe @n@umna Uy tmwenttampowefrizo the

maX1mm@TW\géﬂnf§t%@7UE The Tx power and the Tx power
e&tﬂ C ri.se uplink channel status informtion of
SCPRRE {H PGSR, W tr RRFItes BOWAT §1 819DF HOMID A8, the
RNCt klgn&l@dtﬁe Bnaﬁmme@Eauam & RNEIE Nojk B%‘? an NBAP
m an R maxi pum UE transm tter power

mess@%?rﬁ??é‘é%’f Qeln%%é?g%m HepPmum al | owed UL Tx power
determined for the UE by the RNC and a maxi mum Tx

er Corre pondi ng to apower class of the UE. The

SR HEDOLURARG ses a step in which the Node B

schﬁ@b@@mﬂpéxm phag l@ﬁ‘ﬁbddiﬁi%ﬁfno?&h@ hrbdeam ﬂﬁa@nﬁé?ﬂ basagNc
leCﬁSa tfhe i nk C’éﬂ%nf Fﬁ(}\%e? | formati on and
se pforing TSH qrethe a,th@ rp@x%t}gprpé}owed UL
Tx pawpesaid ¢fe m@’@ﬁﬁgﬂﬁl‘k o@xfertﬁhg sI PIR$EHe de'IBlfﬁ&}( Eﬁ@trmﬁtlon to the
rovi de schedu i nk dat a

Nod ngr ‘W‘gglesqﬁafwrﬁ ileSB‘felréO Q%?;%NBHP éit i on system
suMOfet Bp@lﬁbﬁljdpfhenUEd%I@a%eﬁfé' TR- }fJ\b@f ®tthedNode B on a

ity information

[i se h UE ca abi
Physﬁcﬁ Eaéildﬁhﬁ QWEB S’r&n@éaﬂéer m&f( U Edtranseaitige gomenta the
Nodet Beb}UE[BAIIh Elgmiallhg orid wh OB coBAEEHONS The SheBsmiA WhitEehshditter
erm ned herama Il owed UL _Tx power
powds3s SFE H Briecn 2B RF Hhahen datben 08 dhe b BCHAer Mo fadified
one oeflahlmmmgl.l\lmmﬁmga d he lower of the maxi mum al | owed
t he i rum TxX po el ected as a
QL&WSH%&E?SRW R 4ok Ul s igver and the
maximaai i pdfevdrr amStmat ﬁﬁklrﬁ@me IUB sraisgfifbe oberaadidigin to a

omuni cat. i n U Accordl t o anot her aspeéect
Plede%?“%ﬁ%%o“ ﬁ%ﬁ% aes‘fi %1%515 E@ SREXTTHYRN Eo‘ﬁansanm mﬁve&sto the

NodepB byi ael BiAd? nsggufoir mlge BFDOP onkuskatslap@intisfed. N @

cerirod MRHRE HRE N Stemsﬁ%"&l\i@,%%&%%ﬁ"tt

accordingtal the apeomd exdmaplhxy pmbediaast dftthe preseariiventbgl N,

"8RG U SIeLdnia be ARl e g

701 recatpes ETE cqplabilkty dhfornedtiost 206 oimnfher B 7030 Tfe RNE ¥ thus

acteol AR L1 SRR i b SR LR S

informhgos cndchlbé ngquiresithd mastéhenniTresbvit b ehdNOLR 783 fasadUE

povef s LUV A0S Kt ROUet c Sdyche T pover o

poiliae SIGN@eT@]cMgﬂatsoa hexxiten sit@vedUlaTrgyoweT @ tomedJE

nd a.nma r_corr
703, i deBRES F rflain B bl R R R e
maxumum e rpomamlndsths neaxstogn eowbd UL Theowkert ransm ts

or T SRIEICH Py e T, BROSREIC ol Guamly B Sl UE

tlansmtﬁmdpmr stoofthd Heode eB eRb2 iy et IN)]BAPaﬁ!nﬁS@gé al0% Dsirin

g
vans YIS A EHEIEL TR SRR B O 9 Sk 10

supporting uplink data service. The apparatus
conprises an RNC for receiving UE capability

i nformati on including a nmaxi rum Tx power of a UE from
the UE, determ ning whether a maxi mum all owed UL Tx
power exists for the UE3 and sel ecting the | ower of
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transmtter power, and the Tx power or the Tx power
margin, and the maxi rum UE transmtter power is
w@edoenowas t o be the | ower of a maxi num al | owedPCE/KR2006/001149
power and a maxi mum Tx power corresponding to a power
class of the UE by the RNC. The apparatus still
further conprises a conttbbker for controlling
transm ssion of uplink data to the Node B accordi ng to
t he scheduling grant. BRI EF DESCRI PTION OF TH
perioddRAY N8BS Thphydicale charhed H&msoﬂ?iéclte@ewﬂ%t]ﬂ‘r%leéﬁ@ of the
maxu‘ﬁ'gﬁ gﬁsrﬁ{tte?g%%r%m eﬁlc?tfho B(V%? ‘7'074 {HYRBHE 702 can

econe nor ar ent l'oM ng _detail ed
calcuh&s&mlh powewllrmgmem‘bthe IUE ¢04 wamﬂlilgaﬁqm’fﬂw e

@?@?%&n%e%@&‘é 89702 é&;#‘f%%b %B}]h HeGrx DC}_)IOWIe{ U4 el ?ﬁ ower

transm ssi |naty|
marglnmdmd thusopenfoineamarn offisieaty ortingl @heéulan& B bigeration for

deterx{n Alﬁgttﬁl@t hﬁglrﬁung Wltra%&‘{‘&érogo@/ef W@'K@'mcﬁugg"m an NBAP

m sSsi1 on an ceaur e; 3is a

reception
messagieaigr tm RNICuist performesdeiesyis Ewrgvlablwgthaﬁm@ BRRELAsHigstrgted
in FI@%d‘c RO PRk} %s&%‘r@&gis%ttp‘i’o@l@le&”b(’dl ment of the

sent 1 nventi |sad|a ramil ustratln%
exEIﬁiI %52 Slegladiagmm Ol saxasimlan bRascapling ko cpbodigents
of th dntiiR{esd&t i on according to an enbodi nent of the
Bé sent invention;, FIG 5 illustrates an e %1
sy&eémrmﬁ@ gkt Bow AEL QG ﬁ@fﬁfélsﬁﬁe%&Faﬂgg{)g JRiqrfRtion
transRiEG Y1 7 )F JMEMshARIng éc@ed@hﬁ@ ifotmanenas b N(bdeUBt ﬁ@ﬂhd’d@ﬂmg

an exe oper ation of a Serving g % 6
assigmmant & @ma{lsmeyeléi@rcé%n fRg r@%?l‘élﬁlgewgg phag dnfrmagign from
the NRUEFENnd IVEREHIRR:8051 G 7 illustrates an exenpl ary

syst ém confi guration accordin not h i men
o Tivesghedsine mfﬁr&w@paﬁlms ptten 803 Semio of Tevhgr Rt Tx

poweAn@X%ETRnBWer Hia ﬂbﬁi ﬂ'ﬁldhoth@ l@%@k%ﬁhﬁel@taﬁlh of the UE can
present nventlo geg i.5 a flow

be dquwedsam(éthm@maume&fe\ﬁ% Py géb‘etPé%q Grnsphtiedo the Node B,

el B GILQHINEE N SciRktulihe %iﬁﬁ@ @nd. dchyéulingassignment
Throug out the draw ngs, like re

erence Uﬁia@ gﬂ)](gloased
informationd eRGEaURE ESALTAR g REERER R élmlegﬁfléb h
on a ?ﬁa{)ﬁﬁfu‘fﬁ Q§E t%-gﬁ‘hﬁ&%gfrmo gﬁﬁle@\b@ﬁleTBlEI\@(EN%bé&‘dance with

s of the present

ENBODI VE
the proseahEs Gh R 7. B ThEoEs POBAT Rors: ROWE! BFBR dRcelved from the

UE B60er80cer atr@mtiﬁe {1 %@H@cﬂﬂiﬁ@ Grafiawb nge. stheduling assignment

follow ng, escrl tio | I'-known functions or
inforaiory igeeiveh § VA 06 t %{}Ed%gbrl bed in detail since they

woufigh oml%blﬁﬁnghﬁsﬁgwrﬁ%ﬂ dAfdrinationeaessacy 08t gprovides the

Enbodi nents of "t present inventi p S
schegHenEnserGAMB: BOTHUOTS helEl TR EL saBpor IRy 803
transiii®s E-DEM dhes Bas&Donahblalign Batt adeel trandmisamootimming laequ1red

TX power margins and.T é}rpq#\ers of the UEs. In addition
ffomttbetsﬁ]éediﬂét%%ﬁsf%}mﬁitr”é QRsni ssion of the

schegul ong b nflewadrd Gftubtiging e eksmpiary hepdiatien Bfothe UE

physi cal .channel s, ghhe fol| ow nﬁ exenpl ary net hods can
accob@ngggg RIS HIhE PYeSERGIYEHE™ he schedul i ng

| nf REfREHS "’to g R od ity U s@ﬁblsdatrieﬁﬂt&)r&f of h&xppewenand a Tx

nventl on n
povpmveRsP o hEBe sk ERREH el ot TP O Rap Y &ifed, and
the dribtBEtthEFerad @aiaytblt%atlrénsmlt’teﬂht@ the NddedBshistep 901.

represented b follo 0
Tx(p bg\‘r@p) Q%x I%eai%emcew,gﬁ\gp m]iittmformaﬁon f{(ﬁn the

Nodéc®0r diheg l\ﬁ&ieEQB atilfat@ﬂngl_rﬂe)s tiee rﬁi‘)hbﬁ‘ill]ﬂlngEaSSlgiantt tigformation
power is the sumof a Tx
indiiEen (it USRS 0RO Bg (o UEr s SRE P e imum

transm tterpower of a UE, even though it receives only
one of the Tx power and the Tx power margin fromthe
UE, it can estimate the other infornation by using
Equation (1), thereby enabling efficient scheduling.

As descrl bed above, the Node B aI I ocat es resources to

s ' e~~~ 1
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Four Tx power classes are defined for the E-DCH
dependi ng on UE capability, as illustrated by way of
wez@iphe48 n Table 1 below. Table 1 Table 1 spePCT/K&3006/001149
maxi mum Tx powers and power error limts with which
UEs can physically transmt data according to the
power cl asses of the UEs:- lffor a UE with Power O ass 3,
t he maxi num Tx power is +24 dBm and the power error
[imt ranges from+ldB to -3dB Oper at i ng Bands
UE traepmitarpowenr detevmingd bya s SRV e ave thenl' dgarar qmmbx power

rresponding to its power class to
margl%g%%Nghﬁorgag@U%esourge Con?r ol (RR ?3) nal i ng
FI Bhe3 UE aaasmgtﬁ;aﬁrm}bs@&tm. Agechx@hpihg ;ﬁ{agar ﬁgﬂ the

[Ega{{ |nfornat|on fromthe UE to the
Uanmg accor |n nbodlnents of the presgft )
i nEthCbmelwstEEr ﬂyengrqsgnt;:u(gengonaaygieg@rib Ghare wjevide a

numb%?ngkéé@%zir%ﬁﬂlﬂgtfbp&a%%e Sk f@ﬁoﬁrl Y GRdfradd.ue to

C nessage. pahbi | it
i ninforeation @@QCIGEﬂdeithé‘éO%% wﬁmﬂ& 6‘59&‘1 Plﬁg g fdfectinely
t
oSO 40D PRI o Uit st
suppmngxtmoﬁelaqur ThersigreytheyNasien Brenteadig é@%ﬂ@&grﬂqcomes
more! BEIORE ARdl %Pﬂhﬁ%d t on@f s Rt loverBNagsteiieperformance is

resources of the cell. This maxi mum UL Tx power is
incregwidt ed maxi num al l owed UL Tx power and its range is

gi Wﬁll@éth@aﬂw‘éfltl@ff MR Bednn sHGRh eardl RiekQbedT hte réfeFdnGe to

i's |agran1|IIustrat| g. exenpl ar i
certaimesRaRaPAEY PEWRSITET R SAG i PG aT R R HsCalied in
the afOtHdl e ddfernACEIHEES Qnti@rﬁnaﬁ[“@@ﬁﬂllﬁeﬂia Obe tnlmiepf}ﬁ:saﬂt without

I nvention. Referring to EIG

al s
depariing from A9 smed 0d Seeppdhe A@Vsef%t%?naaggefﬁ%ﬁd By 14 appghded
claim®essage. The RRC nessage conprises a System

Informati on Block (SIB) or a dedicated nessage, but is
not limted thereto. In relation to the maxi num UE
transmtter power, the UE has know edge of both the
maxi mum Tx power corresponding to its power class and
t he maxi num al |l owed UL Tx power signal ed by the SRNC
The maxi mnum UE transmtter power available to the UE
at a given tine instant is the | ower of the maxi num Tx
power and the maxi num all owed UL Tx power as
illustrated by Equation (2) bel ow MaximumJE
transmtter power =m ni Maxi mrum allowed UL Tx
power , Maxi mum Tx power) (2) Accordingly, an enbodi nent
of the present invention provides a nethod of enabling
the Node B to determ ne the maxi rum Tx power avail able
to the UE at a given tinme instant, i.e. the maxi num UE
transmtter power. The UE directly signals either its
Tx power or Tx power nargin to the Node B. The SRNC
infornms the Node B of the maxi mum UE transm tter power
of the UE by Node B Application Protocol (NBAP)
signaling or in data payload on a user plane. Because
the UE operates by selecting the |ower of the maxi num
Tx power and the maxi mum allowed UL Tx power as the
maxi mum UE transm tterpower, the Node B does not need
to receive information indicating the UE's sel ection
fromthe SRNC, which m ght otherw se incur unnecessary
over head. Therefore, the SRNC signals the maxi num UE
transmtter power being the |ower of the maxi mnum Tx
power and the maxi num all owed UL Tx power to the Node
B in an enbodi nent of the present invention. Exenplary
operation and signaling of the SRNC will be described
in greater detail belowwth reference to first and
second exenpl ary enbodi nents of the present invention.
First Exenplary Enbodinent In a first exenplary

enbodi nent of the present invention, the RNC sel ects
information required for the Node B between the
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predetermned criterion and signals the maxi num UE
transmtter power to the Node B by an NBAP nessage for
W0 bweHoBGH or a user-plane nessage. FIG 5 il |PGI/KR2@S/001149
signaling anong the RNC, the Node B and the UE
according to the first exenplary enbodi nent of the
present invention. Referrihyg-to FIG 5, a UE 503
recei ves the E-DCH service and a RNC 501 receives UE
ablllt nformati on 506 fromthe UE 503 by an RRC
%MEIPQN& 501 thus detects the type of the UE
503 from UE type information set in the UE capability
information 506 and acquires the maxi num Tx power of

t hel-UE 503 meghadueipeshedulingsm jupliskndetaoneivicd dulenl thobile
f
S PR D BB e IR a0y I b s Y U B

of the maximum UE transmitter power of the UE 503 using

t hefeﬂ@ﬁﬂr@l @Sh@bfﬂ@%ﬁsxﬁﬁd(ﬁyﬁgpe Re art 4 Sy %%%B{Qin from a

ser vi
user ﬁ%&%ﬁ%ﬂft E@ RuNode By s thix P@Wepoamlr tls0 Txt powhe margin
oompg@%daa phdR dunAdl MNBAPIBARAGSN oPHid PgLransnitting the

the UE 503 signals its Tx power margin 504 to
t hd RIS %Géa?ﬁm%dUEaltIa}lsmﬁer pwsqrc rong haniadio network
contrbilles (RMCY 8¢ Gie/NBae B B8EmAn DIy HRShId, Q’é]gb Xomtprrlxsmg

transmtter 507 and the Ix power mar gin
o oW BT ST Ea /BB (b Tk powear dsferpHucdBoslE 1 by

the RINCngndEguabik@iurhlTyx pb@vetrmo%e‘éﬁbfndlhgeto'\!@’ggw%r s of the UE;
d acquires both the Tx power and TX power margi n as
aMC t he uplink channel information of the UE 503 and thus

persf:hécﬂtﬂlﬂ’g)ﬁphﬁk fpa@k&“ﬂrans‘ﬁﬂ"sh@ﬁ'fxé&hﬁl‘éuﬂIEn&seg 'cﬁ:‘} e dhSink
f | .owchar.t | ustr ng an exe Iary operation for

chanfieh ot RSP ORI b A Ssnep Vs bbidhe Node
B. included in an NBAP nmessage in the SRNC according to

an enbodi ment of the present invention. The SRNC nakes

a decision as to which one to select between the

na>Q mim &ﬂ‘ﬁd)mmddLofrdialﬁ@\l\Bfmﬂ{é@' cbitp m%g fﬂgﬁté—ﬁ(op‘)\’\’er
e maxi mj

he maxi E transmtt
! 15U ST, b @P Y ER AT BR° d SrRRINCY HagEIR nGEdesiY s from the
UE h;ekﬂbtmctﬂ@dﬂhe&ff £ootr@r drde the ybder Wrar gﬁ??&fewé@ﬂﬁbﬁl the UE
from e thetﬁ\lc et e%m nes whether a maxi numall o
*i*}?%\}&é‘? PRI POVETf or the UE in step 601 In
t he absence of the maX| mum al | omed UL Tx power, the

R set s t.he [ r nsmtter power of the UE to

t Eg maxi nﬁ}? 1%15(} HPH@W%W&]@%%%@QI ass

of rbd:rﬁviﬂlg UEeWa%Hd flﬁfdﬁﬁaMQnL@mL'EﬁsﬁgQHe &85cimiun t[ﬁt ower
Tx power, the

of m al | owed
ofthé’éﬁ&iﬁ 8‘&%%@\%% >maxi mum al | owed UL Tx povver IS
confeterniinigy whkiten the nttadintat alloWeHOUNET % Qowdr ifP for the

. pteps 601 and 602 are typical operations beyond
UEbS/&ée@@e of enbodi nents of the present invention. If

t heomparimgmbhe! mamﬂuruLalrowab\w, [ TS poRRAaMHth i iBiamh Tx

Bt e e R

c onelentingxiheu Invadaﬂ ofvetl’.ie Uhai‘pmmﬁv\elﬂowsd | g% Tikh Bwa‘l @nd the

m TX e R S maxi
mancifHL TN Qe Bt el U s NG, o
power in step 606. If the common maxi mum al | owed UL Tx
powyer is uaI to o er .t han the nmaxi num.T
po%r tﬁl ﬁﬁ&l%def) gﬂa LEE tm%@?ﬁ“{lta&c’%% Tx
power @Om'mwﬁa)commmff mfpmwﬂmn or de@paﬁﬁlnfdrfnattﬂw maxi mum
allowed UL Tx power is dedicated infornmation in step
602, the SRNC conpares the dedi cated maxi mum al | owed
UL Tx power with the maxi num Tx power in step 604. |f
t he dedi cated nmaxi mum all owed UL Tx power is |ess than
t he maxi num Tx power, the RNC sets the naxi num UE

transmtterpower to the dedi cated maxi mum al | owed UL
Tx power in step 608. If the dedi cat ed rraX| mm aI I ovved

e
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the RpizEehe maniswmi eHowre 8y Tkmpwar

Node B by NBAP signaling via an lub connection. The

maxi mum UE transmtter power is set in a new NBAP
worewsags4gief i ned for the E-DCH, or in a nodifiBOI/ER2006/001149

an exi sting NBAP nessage. The RNC sel ects one of the

maxi mum al | oned UL Tx power and the maxi num Tx power

as the maxi num UE transnidber power according to a

predeterm ned criterion and signals the nmaxi num UE

transmtter power to the Node B by an NBAP nessage for

t h&. E- DCHhemethad ef chiiank fiebeneemprsiag tie stepu r at es

si i - :

o AR B hhnerh s DBE: & B e nbiy Ty power by

éle&llov,eX?ét-UE 703

receives the E-DCH service and an RNC 701 receives UE
capability informati on 706 fromthe UE 703. The RNC
708. t hus Aderetitadsof sredylies an uphiakidaty g vigedm ajadiq petwork

contrgﬂérg(lﬁﬁﬁ) il e?“ﬁjiciyifé éﬁﬁmqﬁicj%@iféﬁbéﬁ&ér%fsh?g%{&%‘ RNu@ik data

acquires the maxi mum TX po e 703 from

servidd cpoweising Bwsstepsf o mati on i ncl uded in the UE type

oot R M s Tk Lot

deferm nes the maxi num

maxigEm Tamwenefra peieemdhet & UE 703 using the maxi mum

'g Wofin R WHAh X 11 tgig%ﬁloﬁﬁgwE’BT%plﬁﬂ?’\QUL)V‘ﬁﬁﬂsrﬁﬂe(Tx)

service starts, SRNC 701 si‘gnal s the maxi num

powepexistafgrthe L8F; aisler to the Node B 702 by an NBAP

me Lngrt kiR 9 -DEHTxt PewEE ah@3th
si éﬁgﬁﬁngﬂl‘%@%‘*&gf thea %ﬁ’?‘ﬁg ﬁ%ﬁ‘geg %'S"ra%gi §|| thz
dyE U

maxiowna Thyraveel! a¢ RaANEimuTh 15E tEANSIEEET PONET ho®

maxi{ﬁ%ﬁn n?lﬁb%&’ U, T8 it RO 7 SiEnafde t he Txaigiet UE

e Node B 702 can cal cul ate the Tx power margin

transpfittetreowsr tromNeyle bk porrraueatingnwithythe Ut hi s way, the

Node B 702 acquires both the Tx power and the Tx power
mar gi n and thus perforns nore efficient,. opti

timal
schedul i nire mesheshef £1a18h 0f srhegeineths MRV R R iy TX

powélljr'w_;:otﬁqﬂﬁ‘i‘s%@ JohfihoR WREmhRoR @ r dB&icdfRIdnFRm@idNBAP nmessage

e RNC is performed in substantially the sane
manner as illustrated in FIG 6 and thus further
desgcri ptirpRk stHRE ofd181h defhrtidrGondhrising i gef ofli agr am
of an_exenplary UE according to enbodi.nents. of tJ['Je n
pr 8§EiRg the/marinapm %Eft@mnﬁgef BoRrpEfo fhe maggmygyl X power 1

the nSBARfuNS §HoWed WE AW pdiger @k transmitter 801 for

transmtting scheduling information to a Node B, a
schedul i ng assi gnnent information receiver 803 for

reagi vi ngA sghet io‘f@sdh%ﬁ@ﬁig@térpmﬁli&ﬂmdhﬂ’aesé@ﬁ& B @ndobile
a controller 805. The sche [

Ling jnformation ..

COMMpAHEHON VST SUPPEHEISs! ungjlé%l%%a@n%efwea coppising thegfeps
of- @ Tx power margin fromwhich the uplink channel status

of the UE can Ee deriv.ez and the gmnimt of buffere(fil -

dat§igealing: onf ohsniranseit (5} ReWRbABIE 1oV Jrargin of a use
equif@kRf MTRPanA 1186 heduhi beff@rl data & bsahadhltiedgo a Node B by

ssi.gnnment i nfor nﬁt ITO){;% I ndi cat.i 88’ a data r?tleﬁ%gd tatus
the WEaHsn % O8N Y 1FoPOY AeMBESBOOBILRRE SRIGK AT
infoldmtl oS tHeler power signal ed by the SRNC in

accordance with the procedure. of_F 7, ,andt he -

poviESEEBRNE R S55GEM G M%«aeﬁméwfw H‘een‘%E 9&?353%3?1“%
grant %ﬂﬁnde%ﬁxﬁﬁ]géﬁyﬁ% iNtgleg Babhsdcbé ggh@fmmEHMi dg transmitter

assi g nt_inforration receiver of t . e
Powg peul hg ThoEs Yie Dienfidy RATebrrizty Gof B, MaximbhE UE
R A b oy oo

c rol |l er . The c roll er rans s E-D
(ULE TP BUREin S A TmETuT At BOWCERTERRATGIE 7 Biporiay o of the

acquired fromthe scheduling assignnment information.

FIG 9 is a flowhart illustrating an exenpl ary

operation of the UE according to enbodi nents of the

present invention. Referring to FIG 9, the UE signals

at |least one of a Tx power and a Tx power margin from

R " s o " p—
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supporting the E-DCH. Therefore, the Node B-controll ed
schedul i ng becones nore efficient and opti mzed, and
W0 baws/1043¢8 over al | system perfornmance i s i ncreaBEHKR2006/001149
Wil e the invention has been shown and described wth
reference to certain exenplary enbodi nents thereof, it
wi Il be understood by thosé7skilled in the art t hat
various changes in formand details may be nade
ein without departing fromthe spirit and scope of
UEI?YI&GIRINEMWH as defined by the appended cl ai ns. WHAT

IS
sl ARSI, N R

orting the uplink data service, conprising the
steps of : receiving one of a transmt (Tx) power and a
ower rgin froma user equi pnent (UE) by a Node
he Txnﬁ stheghat elaim Px fyshasrcorpriging dempepsphig
U p | ﬂeﬁ&vﬁfgaw kaSdtati S nfoRL oM b@rﬁgﬂfsmtgh@te Wraxinfifif ™ PSwer
£ atgrr%rgurr}l ansm'tter power froma-radio networ
Tomlgf ydpe by the Node B, the maxi mum UE
t r adeserinhinéig MWeElerCBBRAAS N STMET Uef TR }mﬂ% Ukts
UR allo \éﬁ% Iank (UL) Tx power determ ned for tle UESb)9r the
e affi®a maxi num Tx power corresponding to a

pomlecmhlgsshd)ﬁoWBﬁ dfEheaRfixaated letllb%dUPJL "I‘Ec B&ePland the
SSi on frﬁ{?hthe UE based on the up hanne a[

max@t‘ﬂtlsg)]( iBVET it FSn AR I Re Ea??ﬁm}ﬁtt@E Hoﬂ%ﬁ?sl?ﬁ' theRNC if the
maxmmr aligwicde Nodex Bpo‘i’fer Té%ﬁstg‘?ta%@d F%naﬁhgx el miMERRT UR

oGP U g8 oL 1 B PO

subtractl ng the Tx power or the Tx power margin
ived fyomthe U he rraxwrumUEtransmtter
&@r lth%gleﬁ%%e I?rl mtélw Wharein the paxipyrperilevag UL Tx

pOWdlthrﬁplm @inmbaéeformatobor dearBtdd inYornHtRiyrat i on
conprising the maxi mum Tx power of the UE fromthe UE

by the RNC, determ ning whether the maxi num all owed UL

TX J2ower "Hzelﬁieﬂlcfdkbf dlhien UB, hittHeh @ ofiie s1r§g3fﬂ%3dt¢[‘[5‘8ft he

maxi | | owed UL wer,_Wth the X1 mym ower

by SFﬁ]ﬁl XA %ﬁﬁ%‘i@&%ﬂdﬁ ga % T IR EXgrogver Dy
the Ra¥@d 1ﬁ’éieemhxhgumh&1dvmthLt5F x powerndydmbnexidtowed UL Tx

power and the maxi nrum Tx power as the maxi nrum UE

transmtter power by the RNC. 4. The nethod of claim

3, I8her eiAm tdpparaus fomsehddueg ah u;B’I NROMIh - GFR" é“dkét data
mation or dedicated inforpatio

serv18@:'1]1i]{o (% '101?(‘;]36{ Qi RGP AR  SYSHTr PR l’t’%eu@tlgb Qﬂia service,

commeumg ng the maxi mum UE transm tter power to the

maxi r b t he maxi mum al | owed UL
T T T BRIR cohbualef (RSO ottt e LeHa UV R mAr UE)
capalipity [rkfodtaatiost eowpriinga addaiuen mtehmitk(’ﬂs«) @iolvxfdrkﬁ‘f a UE from

e NS Oh e SR WD B SRR B i
for theeUﬁ \endgsaisemgethei kmmtof(tHE)rnmmbﬂallfodeWU@ TRtgoer and

the <8 TRbT T B SuRE ehck e iaBPl: Bn e movariccr ngE if the

maxituan aiotved ). Thopeweesiisssaidr t he UE, and seI ecti ng

th f th UL dt
oot MBS B ool IR BN i TR o ok B ™ B Sicrom
the Ulhehe/T'x powhe ammemm}ﬁwIWe@mangL cdpappieimMg uslkils tlSann@h dtatus

inforf 08 4 6hel 1 VP e Mo U R BBt ey om the
RNCwhed mhﬁmhagmlnhpackbt osvesniski omrgrawee Uiibhwedsﬁsthe uplink

chanf R LLARARGA 8Ra e SRLA R e R dvel of |

setting the maxi rum UE transmtter power to the
maxi mum Tx power if the maxi mum all owed UL Tx power
does not exist. 9. A nethod of scheduling an uplink
data service in a nobile conmunication system
supportlng the upllnk dat a serV|ce conpr|3|ng the

o, s o
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informati on of the UE, receiving a scheduling grant
fromthe Node B by the UE, the scheduling grant being
waledenoidmed by the Node B based on a maxi mum UBCT/KR2006/001149

transmtter power, and the Tx power or the Tx power

margi n, and the maxi mum UE transm tter power being

sel ected to be the |ower of8a nmaxi num al | owed upl i nk

(UL) Tx power and a maxi mum Tx power corresponding to
power cl.ass of theUE by the RNC, and transmtting

upI ]|4hk dathe PBP%rﬁ@SI@déa@ décvthereig the Nods Bcﬁe@mlﬁgmged to
deter@iiaBthBYT B orlfhe TH9oRRE NAGLRH rﬁé%gélggd fﬂ‘grﬁqﬁé UE by

risi g the steps of recei ving
Subtfiaﬁn’g% 6@%%% @ﬁﬂ@( P%\é{ehﬁsairmmewvsd\zfe@mfthe K fieom the
mamuﬁuﬁxﬂgh@ngﬁ{ﬁte W& ni ng whet her the maxi num al | owed
UL Tx power exists for the UE by the RNC, and
selecting the | ower of the maxi mum allowed UL Tx power

and St he rEhd It PP WRIMAR3, t t
Che Hhe f 7 OREmEE, e BB ﬂh@?ﬁ?‘#@@?&'@@”"

poweg)aog}gl%gﬁ@ngpaﬂém ORGatAR OﬁéﬁﬁilﬁﬂFﬁdUE QUM t t er power
to the Node B by the RNC. 11. The nethod of claim 10,
[ maxi mum al | Q UL Tx . power _conprises
coﬁ'ﬁgn i ?@%r%t?'}sé’g hPéH} g%pt\édﬂeliem BN ois canfigurpd to set
the nmeedion FE Gtaaismitté: pdwet REtheCRBRIh§MIx tﬂ%@ve‘i’tl? PhPraximum
auowi?gixﬁmt he rraél mum UE transmitter power to th
RRVEHRETS BY ¥ RNC i f the maxinum al | ovved uL
Tx power does not exist. 13. An apparatus for
sc ul ing an uplink. hi gh-speed pac et data service in
‘a ﬂggi | e @%rﬁﬂ?ﬂf@%ﬁ il%% Sggﬁtﬁmgs E}Bp‘&? kg glatf SPRRC At £ user
equlr_amnfci @EE) éonpriobiilegcordmuaibation & EXMH gﬁbftﬁigl e (FNR data
servie recei.vi ng user equi pnent (UE) capability
?WS’FHEH & conprising a maxi mumt ransmt (Tx) power
of aaschEdfilingnihfeembtion deinefiiter fig MBRIRRY ofe BRYI thaH¥Init (Tx)

POW@?@H@?%S%B%%{E%‘ pisie of Rl Erad 'Fﬁs:?,?@%ﬁécﬂég Buttoind Belace be

transaniided he ardNOdeUB, Fke ﬁb&l\@bm andmee Tupdleet WAREIH tbRbrising

r _for the m al | oned UL Tx power
uphngf\ﬁg%el S&%ib‘sénﬁg@@ I%HPSFWW ng one of a Tx power
and ﬂ:h@duhmgvetsmg’an@nn iffoarutibe rédeivéheor 'Eéc@%ﬂ@f a %Bﬂedulmg

aan. g o R 4 SRR 08, AR BN Ul e

based pansmaximunnp bl trahsmitter pvwNCan@nble S’G{hﬁdwbt Bg tlh’@'l’b(%wer

a m.Ss fromthe UE based qgn t
mare RS T A0 P e R G P o of
a maxisngmi aﬂewedouphn]i4(UE}1 eTappaivat u@ncgfa Cﬂnakfﬁnlﬁh TXx power
co u et.ermne the Tx
Cone#_bq{‘ﬁh% 5 F%e %ﬂ@ lgy ﬁbeth&Z?cé’i“@ed fromthe UE
by asedsttralbari foy ¢dm10Tb111chnmser$snbﬂne)fTu@lnﬂwaatarT’&f ghd'Node B
accofdﬁ%ﬂo §C[1$@%1§%%§E fromthe maxi rum UE transm tter

P&t us of claim 13, wherein the
maxi mum al | oned UL Tx power conprises conmon

I nfor mat ed Ry onmat.iqn. 16.. The

aprl)gr at ulsﬁ1 gfa%aagaetgé §§51a%/me1 Wﬁletr?fgqgﬁéﬁ}’%n@%@@ﬁ’?@yl’ Ix
powet gosgrriseh eommmominfotikatiormos dedit sied pefemationt he nmaxi num

Tx power if the maximum allowed UL Tx power does not

exist. 17. An apparatus for scheduling an uplink data

service in a user equipnent (UE) in a nobile

comuni cation system supporting the uplink data

service, conprising: a scheduling informtion

transmtter for signaling one of a transmt (Tx) power

and a Tx power margin of the UE and the anount of

buffered data to be transmtted to a Node B, the Tx

power and the Tx power margin conprising uplink

channel status information of the UE, a scheduling

assi gnment information receiver for receiving a

schedul ing grant fromthe Node B, the scheduling grant

belng detern1ned by the hbde B based on a naX|nun1UE

L ' ——



