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the sane MCC with different IMSIs. For exanple, two
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i cati on chooses the opti mum | MBI fromthe
%&%ﬂcr i bethegviraless sypmuniigationsystem 1Q} mayautiize atorymber of
r [

At oAU g S b, r <RRite HENCE channel
mapbe comfigiwreddadaipphet fumctions siplbhs thmihg adwance measurement
rEP8 R0 O0F! Bllylieal M Rutle BRLLERE OBtk MARERLLOD for DL

urrent securi
remg@ schegduling, Ake;xwalnrmwhleménabfhybmd | ot eutoaatiicl i\@eat request

T f t
e T
abed r (RRG) layer exjgnalingdalli afhwhiche ave deséribdchberainr following.

k
FSPrs i R EPASLSIRIAD 6 DEHIRL K hbfhaion o
fianctiong. diovenamphs a rarticelarWTREEL2( perfaygiiag arsehiedmltdg request
I f d_ L NS
o B Ot S R B AP ot
providherk srhmhrphgatmnéupstetfoqmrﬁdm tBling iadvearer. eiondingly, any
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rt I n addi.tion, the registration process
t%S%Sgpéggaggbee%o FUKERE of the subscriber’ s

|dent|f|cat|on detalls at the,VPWN operator, which
may be sent by the HPMN operatgr via an | P network,
such as email. SG 108 residing in HPMN 102 perfornB
this registration process. SG 108 aut henti cates each
VPWMN SIM and its corresponding IMSI in the | oca
network to which it is associated. Furthernore, SG 108
mai ntains a |l ocal profile of subscriber 106
corresponding to the IMSI activated in his SIM In
ot her words, the local service at VPMN 104, such as
SMS, call, supplenentary serV|ces and data mnll be
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the VPWN | MSI -V and MSI SDN-V of each VPWN SIMthe

subscri ber possesses. Subscriber 106 initiates the
w@as®aosebi on process, and unless instructed, orPCHUBENMM02571

| MSIH and MSI SDN-H are active. Wen subscriber 106

visits VPWN 104 with a corresponding VPW SIM he

swaps the VPMN SIMin the handset and sends an SM5 (an

associ ati on nessage) to an SME address of HPWN 102°

(i.e. a HPMN- WNO | ong nunber) to SG 108, after

0037t er i AgidiiivhalfMelStvicei typeb Sch\as Maidet ddr IP (VoIP) or

. odj nent s e.nvention,, ¢ associ ati gn nessage
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téaidiquégdgenent to subscriber 106° s handset.
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whenenthe c CiBo chami¢leispa tdhtigl ichanfsDsépirate MonSENe BNdshared
IMSls, irrespective of IMSI active inthe SIM A's
descri bed above, subscriber 106 is able to have both
IMSI-H and I MBI -V active, in order to make and receive
calls and other VAS on the corfespondi ng M| SDNs.
However, the subscriber is not able to have nmultiple
VPWN MS|I SDNs active along with HPWN MSISDN. It will be
apparent to a person skilled in the art that in order
to provide suchfacility to the subscriber, the
associ ation process described in conjunction with
Figs. 2A and 2B can be generalized for nultiple
associ ations. The subscri ber at each VPWN country
(i ncluding the HPMN) sends a registration SM5 to SG
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for any I MSI other than IMSI-H, subscriber 106 shoul d

have roam ng all owance in his VPMWMN profile for |NMSI-V.

wa biog/oga1abl es subscri ber 106 to remain acti ve MT/OSBENY002571

VPWN MSI SDN, irrespective of his current location. In

one enbodi nent of the invention, SG 108 naintains a

dat abase of the association between | MSI-H, MSISDN H

and | Msl -V and MsSI SDN-V. Hence, subscriber 106 gets

the benefit of local rate calling even when he is in

cRRhelh@sbd fasukmsiawﬁmﬁnﬂlsabﬂs lallbical ntfol kiRt 'ihé‘j&ﬂetl to the

I:jgl\/gl SI M.and ber 106 is able to make and
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limted to, informati on service, ack servi

chagnpl 470, veheraby tha W ERUs 2R gk, nqtm@ctn canmemth@nmother

fbgsgccgpmﬁg\mg MW 104, if roaming is supported in
his HPMN profile to send a short code nessage to HPMWN
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(“%%E g) HPMN SME address, the short code for the HPWN
address is present in the first |ine of the SMs.
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ded .SMS, SG, 108
s Bk 3 N e M arrendp Ve A e ivgption. In
stepdi 10, the W@EBUnIHO@aNEInS@I%serchrme@ﬁidmbﬁﬁst\mb tthe @N® 110 over

O it e BB ST ottt by i Smefisbestign gt may be
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acknow edgenent to SMSC-V 132. _Thereafter, at step
322, SMSC-V 132 sends a dellve?y report to subscri ber
106' s handset. In accordance wth another enbodi nent
of the present invention, SG 108 renoves the first
line of the SM5 and delivers the SM5 itself, by
performng the functions of an SMSC. Hence, in this
case, SG 108 itself does the acknow edgnent and
delivery recei pt of the SM5. By doing so, subscriber
106 can send SMS using any of MSI SDN-H or NMSI SDN-V
dependlng on the proflle settlngs The HPNN operator
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subscriber is present in VPWN 104, the SMS reaches

VMSC-V 128. Since the address of SMSC-V 132 is the GT
wWoR00SMWI8, hence, at step 404, VMSC-V 128 sendBCT/OE®07/002571

SM5 (with IMSI-V and MSI SDN-V) to SG 108. Thereafter,

at step 406, SG 108 replaces IMSI-V by IMSI-H, and

VSl SDN-V by MSI SDN-H, sends the SMS by changi ng the

CdPA SMSC-H 116. At step 408, SMSCH 116 sends the

acknowl edgenent of the SMS. SG 108 relays this

Rreferablye cﬁge mchmnizattum Wdfsts are/ddoTdinate® with tied tﬂcr[b intervals
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equal, to the desired caller ID. In additi onf,
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pM\{Sds BBinat8vity Wittt fich/ leﬁm Bﬁx 8%stsa%ed with
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eNFRLOsoMex she BB ¢chsnnelrepedingtiad Mmlinélaﬂmhlﬁg m@surements

(s%laft) E %eﬂ%%@@llﬁ?%ééél l f VPMi %lgéy mgﬁ%&‘eg}ents, the

eNB\WN ],Qprqnnbﬁ@s t thembte rdetterml_kﬁﬁ wl&athan d&'etnolt f mid@iidations, or

a'ﬂ:{ds%@ﬁfs’b\@g#&, %@r gj ﬂe%?stg ow d?St Pg%ogfﬂ\t\’/ﬁﬁ@“—?g quality

measyreyperits @Ry be rsmmted pemodmsllyl gr ﬂ#nﬁaﬂifdﬁllly%ed Ioﬁ triggering
r t of. t he .i nventi
e Pt Q! g’?@.@?a Elé%ﬁngggg ortmgC goipgides o‘ﬂ%gr the configured

order to
ale¢adipnmf th% rRhamheetebise Oﬁthe NCBahanaklfde (WVTRUHRM:urement
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irdpyration signdtivg with ireducedentenGCEMph b td @spraivd GACH, or

oSARRRG 0o SR 10 R BV e Sl P lhodting

modif8@8Nn\iscidededs(shep 1636), HRN HNeNBt 010 MehnsmBGhe new DL

AH WA i e HPMN APN is a
speg%lf A%ifn 4]%55?%(? Tﬁ% BF%%&&%%PH&*Af HPWN and
VPWN APN. Thereafter, at step-o604, SGSN-V 601 applies
DNS resol uti on on th| s APN (ne?vvork name associ at ed
wth this APNis the VPWMN), which points the GGSN,
address as an address of SG 108. Thereafter, SGSN-V
601 sends a create PDP context request to SG 108 as it
acts as the GGSN-V. Since the HPWN profile is
activated for GPRS, at step 606, SG 108 applies DNS on
the APN to get address of GGSN-H 605, and subsequently
rel ays the create PDP context nmessage to GGSN-H 605,
by repl aci ng vvlth HPM\I I MBI -H and MS| SDN- H. General ly,
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for a change at step 606. FIGs. 7A and 7B represent a

flow diagram for MO GPRS session fromthe subscri ber
waigingsd’PMN APN, in accordance with an enbodi neeit/usf007/002571

the invention. At step 702, subscriber sends an

activate PDP context request to SGSN-V 601, using VPMWN

APN with I MSI-V and MSI SDN-V as the paraneters.

Thereafter, at step 704, SGSN-V 601 applies DNS

resolution on the APN to get the address of SG 108,
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aoshI6B, erefht; t e R L S for.
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ARt 'Sewror way ibeon bupristinymitted thyeenedf tee SVTBUal 120 on its
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represents a flow di agram of
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- S he VP i,ati .
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WHRU; 32Q ewillangadoto teansweiti the puivkisy ofthe\datay che &S, latency

r@l’ h ddBhe @LEﬁQeé.cﬁiré‘r?lgntl 8R844er. at step 808, SG

returns a sp routing nunmber, -such as R#, in
[GG53] PRN Alie NEB-RyMekbafighredwitheebiodicopsiatidn with or without

i ' . hl ' O nu r R#¢ can incl yde., .
T Ty Mo T T TR
wiithntherperiodic opeBaEDhofthed NCBubtanme]. dfd0digeem UIOfesblifte request

. ' t he cial rout.i nunb can be a
i, RURIL Bod I MO8 ot R e iR HacH PR o pSeds e UL
rep08red requesicmetiod ineyasidderedith tHe tilendREdvride method 500, or
VSl SDN- V. Thereafter, at step 810, HLR-H 112 returns
the PRN ACK with R# to GWSC-H 114. Thereafter, at step
812, GVBC-H 114 continues the gall on this R# using
| AMA, R#) to a special swtch.:” I n various enbodi nents
of the invention, the special switch can be GVMSC-H 114
itself or a VolP platformhaving a special routing
configuration for R¢# . The VolP platformis coupled to
HPWN 102. Thereafter, the special switch processes the
R# to deduce the final destination nunber in the
following two ways: firstly, the special switch
renmoves the prefix to get MSISDNV and secondly, the
special swtch passes the call control for Rf¥ to SG
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call forwarding information for subscriber 106 .

However, if the subscriber sets Call Forwardi ng (CFU)
WOROVBSBDN- H, then SG 108 is not involved, as PEr/U§2007/002571

call forwardi ng happens. The call flow for |ate cal

forwarding in this enbodinment is simlar to the cal

flow of MI calls at MSISDN-V, with steps 902 to 916

bei ng identical to steps 802 to 816, respectively. At

step 916, GWSC-H 114 routes the call toGWCV 124 at
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of the invention. The SM5 is present at an originating
SMSC 1001. At step 1002, SMSC 1001 issues a routing
waoe@rpsdor SMS | i ke SRI-SM (MSI SDN-H) to HLR- HPATWRS2007/002571
Si nce subscri ber 106 has subscribed to the MW
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VMBI SDN-V. Hence, at step 1004, HLR-H 112 returns the
address of SG 108 as SRI-SM ACK. Thereafter, at step

1006, Ol‘llgl nating SMsSC 1001 forwards the SMS on
wiBrsthat-hliecag@nkdssts THer eadhple whichyeequrtd B ckSErd 8Bocated to

LI REER R b e W B 03P et of the

[PO&GINt i on Or86 fbbicakirdd TRUS 32@ ré¥eitve Eﬁei&%hﬁr@‘/@hannel access

r V. such as _Mbi| e 36
SRR RS DA SRl 50! e ove toome apestedcbennels or
rﬂowbebl&ﬁé@stebimoy 126 returns an address of VMSCV

as |t ac nt..to SRI-SM._At step 1012, SG
@%%]f or vva %%%WW thedNC ]Ptfélannei)may be utilized for
keekadive aﬁgemtt Fol Gxtieliphé] tBe"WTRU 190 ft?&%'sféﬂgcg g 1? rﬁﬁm keep-

08 at 14 Finally, at step 1016,
Chyshanged that gs rﬁthmg svEe spgem tcndetect a
fﬁm@naoﬂiémmloOﬁnk hativBue fhé TR 2, SNE 40 CIn this

del i verﬁd to subscriber 106' s handset because theé
theesysems 6an dpstitulefany actign tedydresito ofestore any lost

CORVRERUS vﬁﬁﬁ%h@aﬂf&ﬁldr‘W’TRlpﬁd &GWQE ad §§L‘ov81°a%§jreg8urces that
full. FIG 11 represents a flow diagram
aF%aI&%%t%FwthﬁWW%‘é%O aftd #Pmngysmwwh vielous ottsriN GB lcharmel

RS M SRORLTER b SO} o i
othar iy Bhannelfimations sdhwge Ulocharmelireqeireient edintides. For the

rhbgsest i g el il Sl b L ek gl

erﬁLWéRW@R&T@@prma@ndw 18RuirdfoBiRirg\h himk<fatlare.

BEL, cept ot T gt e SR B pouiieag fpiiara

e
faegbag- V\Em exdraphl iSVEsHomsd/Bd BAREY, tr SG1hD8idlss thes NS clgannel

ééﬁﬂ\f/ﬁ@dﬁ%é \eétg%gf@é&?ag Lt %%zgfcc%%sfﬁgg}{?é%tbvq (Hnsuccessful)

a¢lirrewledgmgnerntts (ASHs3 cAdditiondllp, tha bresess samiber agaMT otESNHARQ
VVEC-V 128

pﬁ%e@{%émec dedeitesf-Iﬂftg mBSSéorn[sBJIéxgy 6%\)@‘, @%"‘E‘ gver the

not Ivere
NQO#% chanzely slepandmgg ofdatha HM@ imethiod. XIHNNCIR chbffiel may be

di o,cont'a h su scrl er
PR et 36 R A55e R RSBt ROl Bntetin whpre periodic
fegdack mnydzmhageel withahe mermdhsmuﬂgaﬁ'aﬂxeﬁ ofl heeNEB elivhnel.

B3 100 aadiRr {80y GRBlaioit A NP iketplimy be

utakizedofux MM s:gnahnngBmsignhhﬁg UndAF Siﬁdi]l(ﬂ Snidifhts of user data.

ARSEDRMG, SERER N i o e WA RSB aer operstionomay be

adhmzed 26 theaNsBaB é&hzﬁtﬁeﬂiﬂntthe&,@a&@s% prdde@uedf with kndvnH&Riency

n, Al er.t SC ACKto HLR-V 128 of
i W pEbpdd o PAENAY 17 ehapngl ta ootipise tae tigeot fihggial gesources.
TlRe FAYRUSSIAQA odyl Rsbl tiddmhio rsniaN'B'auhbun-EB F datd oh thalr allocated

1 .108 rece n ackn gnment_ for_ th
N RS bbb, e s Bt B OB o) s Reosed PR 120 bo

1114 HLR-H 112 sends Al ert SC,{,0 originati ng SVMsSC
1001, Finally, at step 1116, Ffiginating SVBC 1001
sends back the acknow edgnent to AlertSC to start the
original SM5 redelivery.lt will be apparent to a
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1216, 1218, and 1220, respectively. Simlar to Ml
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forwards the SM5 to . SMSC-V 132 (with I MSI-V and
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the suffix or prefix is the country code CC I
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software, and m crocode, inplenents the invention.
Furthernore, the invention can take the formof a
W@ 0op08%Ep7 progr am product, accessible froma PCT/US2007/002571
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[d?ﬁbj s at Auditidaliiy Maled %a;aﬁe %&r ?% a%&;h?étsmn requirements for

SDN, irrespective o I's cur
O%W’EPQJ drere apﬂscﬁﬂb@@nebenh@an plemsblduaﬂyas allscatedi Iethis case,

tl{\ﬁh’émﬂa&ng-haw&ﬁwwg@g%ﬁgyen%@ahmo{esg%r\é?%llocatlons for

he HPMN or em caters
diffexentiatervalidviphin prg NCBakcatite For evampdyerSID ﬂrm:kM Mikrval
[ r r
m?%%&?{fg&éaﬁrsﬂi ek ﬂﬁ@%tf@% Sszlgg %% td gﬁ. SCE]?dﬁEISIg r&duest, timing
magg@aaa@eeanmmembyt fepoxtingj agd tthe hkal foroerxavﬁﬂe every 160

t it is received
mEF ?@g%{re %sgég)cﬁiaé{% g rI\‘@ S% 2 mogﬁﬁgﬁ °nfe§°3fceﬁ/lnﬁﬁfied to
acggrmedage sttt SdDapavket ineeds) daheaENBCmtbm:ﬁrt alddca®é more radio

[ a evices op t|ng
T o R A T R R RR A s R fnfervats.
daingsontine ©NI# 130bdoest motenesidt tu ﬁllvﬁa}}sadﬂg@faté @hP th&fimum radio
system or network. The M MM system conponents can al so
be coupled with any nunber of other conponents (not
shown), such as other buses, gantrollers, nenory
devi ces, and data input /output devices, in any nunber
of conbinations. In addition, any nunber or
conbi nati on of ot her processor-based conponents may be
carrying out the functions of the MMMV system It
shoul d be noted that the various conponents disclosed
herein may be described using conputer aided design
tool s and/ or expressed (or represented) , as data
and/ or instructions enbodied in various
conputer readable nedla |n terns of thelr behaV|ora

- . Y

y-




in an inclusive sense as opposed to an excl usive or
exhaustive sense; that is to say, in a sense of

wO pevclogdpng, but may not be limted to." Wr dsPCEUS07/002571
the singular or plural nunber also include the plural
or singular nunmber respectively. Additionally, the
words "herein, " "hereunder," "above," "below " and
words of simlar inport refer to this application as a
whol e and not to any particular portions of this

rgppluicesitfoorall Whe NN chandel’ iiitervels Use dcédini@li gt REE different
1t cov rs all_of the

Pt thefby e ke Hifation REFE serdi siipket.
[0D%6), al | Amrdmmamy,eme iNCBhehhnsél shouldnye CRIED 1AM P Huring
oy S i RAReRAHED §p AEAEIH A LS Ear # Sovrse base station

emhmlaoblgmalb@g ®itiad Shiged bake btatiddid alldt@tMNVNES L8R nel for

SRFARHEITL D foe e dliomiin she WTROhp bmingaenddamer. This

Idejz‘s Bé ammmurbﬁt@anéﬂaisdﬁﬂﬁi b \CEmMBTRRS 81 A UF the source
are pqossible within the scope

t di fi cat
Bl K g nel aloslod 16 poERAleR B PG 1RO toreoneY fasget cel

NGBQQﬁthel infBembE8E o188 paktitier MRS 1208 MY Q¥bd8%ion may
ﬂéPﬁ Sgﬁgn be applied to other processing systens and
8 OB thaynelresoprces in thetarget cel), hoppingpagtegnsinithe target

ceB| d1ame taRY d ethca tg%iéﬁ as tHE tﬂ.ﬁg‘?ﬁﬁ@r ge A o%é’l%e dﬂ%ﬁrce and

vari ous enbodi ments descri bed abGve can
targsy celds-1 T Henng ditferenenbetwepnesHs imthis casemey be gesputed by

thaRyQ_n'RHE ti'eihslﬂ]ﬂ:md &f tHd"Rrae VS At 18%e han(%ed over by the
description.. Gther Variations In describing certain

SeWFsssirtarged heseshation.MM syst em under the present

[oarygNt i onphk liﬂrése?ﬁ%{r{,t‘fcﬁ# ﬁﬂ?nbfeq{xl ?TXRnL{b% BI% tg'pe A wireless

t el ecomruni cati ons ca g par
cemmrRicaion gystest, ashdesinedi dBY seyodf erominple, tHEapresaht invention

AP eruﬁ;SlEmEén@Q& TR 2 'tg}[?? o%ﬁ'séoézq‘fﬁpﬁ%ﬁ% BQTDMA SC-FDMA,

subscri ber tel ecommu
,d5-GITRASUEE, Oraaml abhies Gepe mﬁwmlelss ceminninitation system
saap! ay. es_or calls
: ﬁ?t ext , Ahhgf&gl 4t;ﬁ/u‘a"r e%g%?g% er 2 ofii ﬁnga’tné' anﬁamn may be
uaal%nwtedtbar spﬂrv@gm mgymeucchmomued mntosquemtégmted circuit (IC) or

b b eg i A oA o I8 B oo RS s spppponents.

Agjditiorzglhy, tle¢ prazessvas 115125 aftheriNB nmandmhﬁdzﬂhmgeawely,

N AL S AL A A e
cerodéssgrsyy 116H25smeyi dlise attilore thedrddetyers Sl 187 E26, d‘,rbﬁSmJtters

{
119827550 dhefiay 1188 HeonntvBly B0 bl bty Seqebing and
tiamsinitténg datehi n t he scope of present invention. The

fit ol ut d. .
O e (AT M FeadRed b Wierh it b el s eftion are
dessiribeddm th@pmfemd@mﬂamnntm;mrﬁbﬂm uaﬁfbﬁin:ﬁﬁ@s; @icHfeature
o%’ gle(ﬁ?eﬂﬁ;t Jalillege {Eed nat%ﬁet ' (iﬁm‘ut tﬁg gﬁltf;edf:fa@%ureessasne eie%llents of the

atures or elene
prdferirad enibRRNDEX SN iB Iv'ﬁﬁaﬁs Gﬁnﬁnaﬁﬁﬁb VATH NGvithiaYi\tber features

oSl R S B Sl ETSL B8 R St i

of varlous dlsorders particulgrly disorders of cel
proliferation, |nclud|ng cancer's, and inflammatory

di sorders. In particular, the |nvention provi des
compounds which inhibit the activity of El type
activating enzynmes. Background of the Invention [002]
The post-translationa] nodification of proteins by
ubiquitin-like nolecules (ubls) is an inportant

regul atory process within cells, playing key roles in
controlling many biological processes including cel
d|V|S|on ceII S|gnaI|ng and the |nnune response. Ubl s

o, o, o o o o g




question. Ubiquitin is the best characterized of the
ubl s and a consequence of nodification by
wa@ikiogosd7pnat i on i s the degradati on of PCT/US2007/002571
pol y-ubi qui ti nated proteins by the 26S proteasone.
Ubiquitin is conjugated to its target proteins through
an enzymatic cascade involving its specific El
activating enzyme, Upal (ubiquitin activating enzyne,
UAE), a .conjugating enzyne fromthe famly of E2s, and
the uixespntmvedtucgasmyftreamldeﬂeﬁted fita Bhiguter gribfdam, software, or

(F5RR3 el epBRrPHCR R (erRer s S bFge medium for

qxacmhmm bpa geasiHlprirpose @ﬁn;ﬁa:eﬁ Bfla pBodeksdre IEkan\;crj\%llteg P%’ér’]oqnputer-

aﬁlgl]nd >100 E3 bei, n‘g]éll§iﬁ resent
ERdaRle Gl madims @ Teadoriy Theamars (RO i raadom access
REMbLEy mRAMﬁQah rgistéyy Q‘ich@ HEmBEY, é!eqﬁfcgnm(ctﬁr SrﬂFﬁir H{)Qievmes,

El actlvatl ng enzyne and processed hrough sim

TRRERS e TG Stel &% nbernad hard disks I@Néylsem@% diskes, fagneto-
ehndeldiaGlddvepticd & Vi t
WC 1Nedd8 ?;APPBM%%;%)% Lheni ?PJ/IBEI%E& bh Wgital versatile
Y (Aosl-Uba2). [005] The ubl Nedd is
@ggo vat ed 4ERG g\lq,g,q,g
[( APF]>BP1 Ugg%)ab%e l%)%&%rr?ggl S t? ansfer rg%é)%égﬁ g %gﬁgxrng urpose
DrefssEer) 2 speeinhRuEROpe DECGRSEOT, § cPhV¢11ng;ta1 protessan, hldlgltal signal
p?ﬁ@s@bf‘@)Sﬁ)hﬁ ﬁleHﬂt'yQﬂ xRifch}ﬁ'ggéélsgzts QH? Ibg ggégg mlcr%ﬁrocea;sors in

activation ['1h-based 'ubi g I'n
aspeal rwrfém QS\?artqrem mjsrﬂhree nmmgnepllef, Applicatioh|Specific

IﬁVé;glr.ﬁtéﬂggir%g# (effSngré‘?l Higfi o%%'ng%g)ﬂi g%%e'g%ra%r(sgg‘g’ﬁﬂsq circuits,

anydntagrated\girduit, @end/qraa e@tb};nadhmmet erodi mer suno
vatln andlstranferr
[@(%1] si ng E@‘é’?ﬁ) g; L?IQP?E)WI By LA Ry be R \Rﬁ’ Pﬂpgment

an{ﬂctlp [ﬂ"t‘l@@cl’ |tgms1veml for nat edeyin eswhteilesg transmit receive unit

S i
CHATRS) B Onfibpdel A8 Bl S8 Al Fod Db oo, or amy
heﬁfd compugems Fhei W’EK{Ubyn@UM@ fuaed |in nmnjhﬂbgoﬂr ®ith m%dules,
| r tr S transducti on . an
ﬁie/e%!%%/‘?‘gs slﬂrﬂe%{%%ﬁa g 8. %)eoféwgre’ a%&ﬁﬁé; & FAMeYA; apdgeocamera
nmghul@e Rl vﬁegphoﬁe,GQOs@aak(eiﬂ)&)e, a habi'a.ﬂil@i | duvicd, a speaker, a

loﬂel ?”tél&%ﬁ&ﬁe% %%E:él\x/rat I or%cﬁ? el 'r%ch%e@' an eyboard, a
Béuetpetldmudmﬂmnea ﬁnegnahcm g:)oduiaaldv(eRM) padioatisit) apﬁq@iﬂ crystal

o) 50Ny BB RAD RABY G RSl i

atdagibial rdamgaéayerea m:msbila qﬂam, anmerogmé ﬁlaySemd&ulllé &h Biternet

bpdnvfse@&e&sp %ﬂc%f’g eg hf LG 2lG B e

blologlcal functlons are st|II under i nvestigation.
S] A nﬁ;&rhgyi pat hway of inportance which is
reg | at e tivating enzyne activities is the
ubqu|t|n pr ot easone pat hway (UPP). As di scussed
abov t s UAE. and NAE requl ate the UPP_at two
di ff gr e nt“E ﬁegég 9 RREIIBE gatory 9?3??’8’1‘10%'3%37 CBjghannel to a
phrblisedfedirdl bistwasmitirecdibeuhits SWTRURY) ih Willeso AR @nication
whlle NAE, via activation of Nedd , is responsible for
’%e activation of the cullin based |igases, which in
turn are required for the final, transfer of ubiquitin
to certain target proteins A TUnctional UPP pathway is
required for normal cell maintenance. The UPP pl ays a
central role in the turnover of .many key regul atory
proteins involved in transcription, cell cycle
progressi on and apoptosis, all of which are inportant
in disease states, including tunor cells. See, e.g..
King et al., Science 27A: 1652-1659 (1996); Vorhees et
al, CHn. Cancer Res., 9: 6316-6325 (2003); and Adans
et al, Nat. Rev. Cancer, 4 349 360 (2004)

e e
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signaling, and several aspects of cellular physiol ogy
which are inportant for di sease nechani snms. Thus, E
werwyiegIsuch as UAE, NAE, and SAE, as regul at BCEHUS$007/002571
di versecel lul ar functions, are potentially inportant
therapeutic targets for the identification of novel
approaches to treatnent of di seases and di sorders.
Description of the Invention [008] This invention
provi des conpounds that are effective inhibitors of E
activating enzynmes, particularly NAE. The conpounds

are ysefulyfor inhibiting El acfivity in vitro and in
vi vo % and II‘QF i %‘8‘? ﬁﬁberfd&?cgﬂ?é’t 3r é‘iﬁ?ﬁﬁ?m@?fisﬁ’rgﬁﬂ teieed,Node-B
(eMWB). proliferation, particularly cancers, and other

di sorders associated with El activity. Conpounds of
the invention are of the general fornmula (J): or a

phar gaceuf e@thod asGapidplpResedihy lheRAdhent\NREEHLY comprising

s%gl,egchem i\gjr, anflgl:-” ations depicted at asterisked

ejpdishmEan PR shannet ati ve stereochemistry; Ring A i-s

sel ected fromthe group consisting of: and Aii ;

wherein one ring nitrogen atomin Ring A optionally is

oxi ditzed; Aqoethad ps inoany greeeding gmby ,mwg fugthergomprising

allbeatRih (NCBRAahs SR £ALAIWTTEAN t he group consisting

of hydrogen, fluoro, -CN, -N3, -OR5, -N(R 2,

-NRACOZR6, -NRAC(O R5, -C(ONR4 C(OR5, -OC(O N(R4) 2,

- OC(6) RS, A-Qef¥d®as Gh #hyhréccding I&ﬁiﬂogixﬂénﬁ]ﬁl%ther comprising
"y Wi th one or two

fl uor.oal i phatic optiona substitute

detesmipingwhethes actpatgerfion ofan NGB ¢hanneh is mequjredp

consisting of -OR5*, -N(R4 )(R4y), -CRR5 , or

-C(O%QEI(RAoé(RAfS) , or Ra and Ro together form=0Q or Ra

and t ogerREiod 8% An A PYecering embwligventy furthertdoenprising
; | K I Lphat i and

T S FaeRe 85 ARG om b R oM os BB orl

R, taken together with R and the intervening carbon

atong, foxng u rhn i LS .
opti onal I'y sﬁ%lsoidl téﬁt%%% ? Eécgﬁgj%Fmtb\(/?giné%%sfihmgﬁtcgmpnsmg
tiangeptiteR AnINCBeheoneballecationl toer BrssrWTRAI | phatic; or

Rb, taken together with Re and the intervening carbon

atons, forns a fused cycl opropane ring, which is
opt i $nal 14 metiodi asiirding precedingoemibodimsedts i thept@mprising

1 Hﬂﬁgggg ed fromfluoro or Cl-4 aliphatic;
“ReHs F@ﬁ%%%gég%]f he group consisting of hydrogen,
fluoro, -CN, -N3, -OR5, -N(R 2, -NR C2R6, -NRAC(O) R5,

-C(Q N(R4 - - N(R4) ... - O R5, .

_cocbre, AP e R odi B et R dupation of an
Néj# charidlyis serifeguiredt ed with one or two substituents

i ndependently selected fromthe group consisting of

-OR5x, -N(R 1XR4 ), -CO2R5 or -C(O N(R4x)(R4y); or Rc

and Fa t dyetefibod ﬁf)imm&b(fj bﬁmddingfenﬁbocﬁmén%hb_ﬁ@ﬁhhﬁfra};ion ofan

= 2d i el ecte romthe group consisting o

N%%?%agle%ﬂ?g%%ir%‘m@%%ﬁ %ﬁ%@?l&? P’é‘ﬁ% Cl fluoroaliphatic;

or R and Rc together form=0 or R, taken together

W t a t i ntervenin ar bo L Ons or ns f used
cyclhloi;r opafst ?41%5, q,@ﬁ%ﬂrq%g&lg}gﬁf@?fglmng TeLR grdggation of an
N@R ¢thane] ds cinfigused $6x 4 peribd of tidependent |y sel ect ed
fromfluoro or Cl-4 aliphatic; or R, taken together
with Re and the intervening carbon atons, forns a
fused cycl opropane ring, whi c_t]gi_s optionally
Sstituents independently

substituted wth one or two su
selected fromfluoro or Cl aliphatic; Re is hydrogen,
or Cl 4 aliphatic; or Re, taken together with one R
and the intervening carbon atons, fornms a 3- to

6- menbered spirocyclic ring, -which is optionally
substituted with one or two substituents independently
selected fromfluoro orCl-4 aliphatic; or Re, taken
together with Rmand the intervening carbon atons,
fornms a fused cycl opropane ring, which is optionally

I T T Y 1 -,y o o R . N Y T



Re is hydrogen, halo, -NO®2, -CN, - RR5) ,, -C CGR5,

-ORS, -SR6, -S(OR6, -S2R6,-0C(OR 5, -0OCO2Rs,

WO QOB RE) , ,, -C(OR5 -CO2R5, -C(O N(R4) , PCT/US2007/002571
-C(ON(R*)-OR5, -C(O N(R4)C(=NR4)-N(R4)2, -N(R')C(=NR
"1)-N(R 4)-C(OR 5, -C(=NR4)-N(R4)2, -C(=NR4)-OR5,
-N(R4)-N(R4) 2/ -N(R4)-0ORS, -C(=NR4)-N(R4)-O0OR5,

-C(R6J=N-OR5, or an optionally substituted aliphatic,

aryl, heteroaryl, or heterocyclyl; each Rh

i nded@ndent methed taysdmogem proedding -emibodinm@R®, anr NEH )channel is

|ona . Substituted Cl1 aliphatic group;
ﬁ?ﬂr%t(?%}%%ga lgpsstﬁ tl =N(R4) 2, or an optionally

substituted aliphatic, aryl or heteroaryl group; RK

is hydr OR5, -SRﬁ 4 2, or an

opt i %)i%a é@ﬁ@?@ﬁsﬁlgﬂ Br%ﬂefllﬂ%fﬂ‘ whegeig an NCB channel

if ylocaped, tof hgllmz W'FNU 43 & fifdt Iﬂﬁ‘ldmé hﬂﬂRm&bﬂéarlle treallocr?ted to a
a rou or an oget

s?%ﬂ’#%ﬁ Q@ﬁ%ﬁ"?‘f&ﬂﬁ’r‘é}% “taken together with

the intervening carbon atons, form a fused

cycl ropane ring, .which is optlonally substituted
Wi t hg grm gsasﬂgtaiﬂb’ Papteding erabediraent whereina configuration

of' AANCBWBaANeT isGhsdd abbRAdlddst 08E omu%mn% AlERions: timing
ether with the interveni ng carbon atons orm a
g%‘éF’cWaéBF%%fe TePARIInGA PBRSIFS] Geseuneal Fequesting, schedule

Sqttt%tidgl,lt@ép\lﬁli\*b fB8LrtBba C"Eyb%@%dtbﬂﬁ'ﬂfé%ﬁﬂé@.@ Regden! tﬂARQ)

selected fromfluoro or

ferdbrelyend mediis acenss ganigpl (MAQ)FI‘?dMPNQQtCQGtml (RRC) layer
sitdnaid@t i ¢ group; or Rmand Rn together form =0 or

=C( RS)Z each R independently is hydrogen or an

optionally substituted aliphatic, aryl, heteroaryl, or

het i
At O@ZE@&?‘%‘SE?E&% OB AI Mok 9 pration

Fhynnelis basad unpnsg combingtivnmi thefirivtives bmymgﬂdvance,
n:[éaQGr&ﬁgﬁﬁg!poﬂ@né‘%chm ts&u]tcg ?e@eleséi?lgug ? ﬁe%}lesg)ﬁl& keep-

ring heteroatons i ndependen

akive Reatthenly dHHBehfeedhiack %ﬂd(MACBlRQ laftyarcmg&iliqg or C

0 ar(C1- 4)a| kyl, the aryl portion of which may be
optional | subst i t ut ed; R4y is hydrogen, Cl1-4 alkyl,

Cl- 416, uop oagthyd asih @D)ap(‘@e)iai%gdlbotilhmmw{erpm 4 caiffigil‘ratmn

[ I ubstituted, or an t
i[%st I'tut ed[ﬁ%eql% b%gé‘(!i oglr%diegrs 4 pneiol g 83?{}? 11: LR (QoS)
rmrﬂmmfcfov Iserviiers; cugrdtn aictaﬂg/on hqiaetlcﬁhgéﬁ PRIU i tHe wireless

CJIH_IJi‘l%{rI]Ea%tF)&Ie &%&% t&ggh £%Qr{\}1§% )/ gte}gr% 8€£tﬁ/1:urrently

a@iﬂmselwmeﬁg, in addition to the nltrogen atom O-

ring heteroatons i ndependently selected fromN, O and

S; and each R-.5 i.ndependently is hydrogen or an

opt i Bhal | 4 nsathed as int &ty mleceliag iembodiniént Wkéreiwan ]NCOB iannel

. Qu eac SX_independently is

lshm)?%'fﬁé% Sé((fg%il I%W IaEé fharﬁrii CEaPPﬁ]gr-oal kyl, or an
optionally substltut ed C 10 aryl or C6-10 ar(C )alkyl;
eac in ntI |sanot|ona . subst.i t ut ed .
o piac 1 f TREDOE Y i e BrecBline dabndiniinl, hishtcomprising a

figst WITRYY tszmemltﬁeng ﬂh&t ovran KOBRK&mel. when mis 0.
[009] In sone enbodi nents, the invention relates to a
compound of forrmula (I) characterized by formula
(I-A): or a pharmaceutically ceptabl e salt thereof,
wher ei n: stereocheni cal confidurations depicted at
asterisked positions indicate relative
stereochem stry; Ring Ais selected fromthe group
consi sting of:wherein one ring nitrogen atomin Ring A
optionally is oxidized; Xis -CH2-, -CHF-, -CF2- -NH,
or -O Yis-O -S, or -C(RM(Rn)-; Ra is selected
fromthe group consisting of hydrogen, fluoro, -CN,
-N3, -OR, -N(R)2, -NRACO2R6, -NRAC(O) R5, C(O)N(R4y

C(O)R5 OC(O)N(R4)2, -OC(OR5, -CC2R, C1 4




-N(R4 2, -MRAC(OR5, -NRAC(ON(R4 2, -N(R 4)C(=NR
4)-N(R 4)2,-N(R4) C(=NR4) - R6 - NRACOR2R6 - N(R4 SO2RG,
WO NORVSDI2N(R4),, -OC(OR5, -OCORZR6, - OC(O) N(RVI/US2007/002571
-C(OR5, -C2R5, -C(ONR4) ,, -C(O)N(RVOR S,
-C(=NR4)-ORS, -N(R4 -N(R4) , -N(R*-OR 5,
-C(=NR4)-N(R4)-OR5, -C(RVN-OR 5, or an optionally
substituted aliphatic, aryl, heteroaryl, or
heterocycIyI each Rh |ndependentIy IS hydrogen hal o,
- CN\-,19. ORa8\ meﬂgqm:)szn ansaﬁ-ecednn@embpdmﬁlv&heremanNCB channel

SR S B Ry ok At

aryI or heteroaryl group; RK is hydrogen han

- SR6,90- N( anotronll subst i

al i phafl cﬁg%gh%(%r gﬂt% F ‘ﬁl%l W anNQ,B channel
1anom(ﬁ)gumdatbIgromﬂb&ﬁgﬂalirgdwﬁhuahlrﬁ&ﬁhl &c@%trﬁm layer
is hydrogen, fluoro, or an optionally substituted Cl-4
aIrphatrc group; or Rmand R' together form =0 or

=C(R2)L. ; aanbtiRd 1xdepapdeedeling SnByEARGE W Heidhn NCB channel
naI Y subsél tute aI i.phatic, _aryl, heteroaryl,
iR BB o Pt HEn ing 1A Arsciniseine (oPPRBGRHRRG) layer.

atom taken t oget her vvrth t he nrtrogen atom forman -
optl aII %ﬁ élt uted 4- to 8-nenbered heterocyclyl

ri ng aV| ég ddi i gy tRFe‘EWéngne[ﬂPl?fg‘éﬁleatofﬁﬁ edmprising
mektpledhg mm NogegandRnt |y selected-from N, O and S5 R

I's hydrogen, C 4 alkyl, C fluoroalkyl, or C6 10 ar(C

)al kyl, the aryl portion of which may be optionally
subsbat ut Adneﬂ%?d ds$n AY G pASR Bin, g@]*nﬁddﬁﬂerlt %erem an 1?' CB channel
gluqr cyi CO ar(Cl )alkyl, the aryl portion

1 }?Fé‘? B%tbﬁﬁqsﬁarwsydemmr tuted, or an optionally
substltut ed 5- or 6-nenbered aryl, heteroaryl or

het erocyclyl ring; or R4 and R4y, taken toget her with

the Aftrof@rethod #sinanyprasedingenahosimient wherkin boNEBichannel
i9RId rocycIyI
DT SRRy il I TEPRRRSE oM

ring heteroatons i ndependently seI ected fromN, O and

opt ?‘%ﬁaﬁ"‘ﬁmﬁlgr AP EY Biondtas g B Bt ap OB gpannel
lmewéﬁml@ye ¥ the cedse dusaan7/ 002560 each R x i ndependen
tly is hydrogen Cl-4 alkyl, Cl1 4 fluoroal kyl, or an

op t|onaIIX subs tituted C 0 aryl- or C6 10 ar(C
1- 4) 4f-ky| A neetbhd Reinmuepmcerﬁngtemboidanam whered ah NCB channel

1%%%%&5%{%%951% b&ieg%%%'?g%% aﬁ%]gt er Giaslrﬁ)él [ g\r/ggptl on

i ncl ude those descri bed- generaIIy above and are fur

t herogef i d e detajl ed de '
ti onzgnd Ig%gerfr% &iaé e&@%{e%%%l Hggrdt*ﬁbereeﬁan?@ thannel
ismuhipleked in the tm:wdmn.’hnor act i vating enzyme"
refers to any one of a famly of- rel a ted ATP-dependen
t activating enzynes involved in activating or prono
ti ng2&ibi climethod as indmyogprecéding bhilbodhlﬁ@:hﬂ xeﬁcltﬁe\heb.ry NCB channel
u n to target nolecules. El activating
15 ﬂmt}%{e&%{]uirﬁ:afe%c?hfro LFglﬂ an adenyl a tion/thioester
|nterrred| ate forma tion to transfer the appropria te
ubl to the respec tive E2 conjugating enzyne through a
transthiolation reaction. The resul ting activated
ubl -E2 pronmpo tes ultima te cog uga tion of the ubl to
a target pro tein. Avarie ty 3f cel l ul ar pro teins
that play a role in cell signaling, cell cycle, and
pro tein turnover are subs trates for ubl conjuga tion
which is regula ted through El activating enzynes
(e.g., NAE, UAE, SAE). Unl ess otherw se indica ted by
con text, the term"El enzyne" is neant to refer to
any El activating enzynme pro tein, including, wthout
lim tation, nedd activating enzyne (NAE ( APPBPI
/Uba3)) ubi qui t| n actrva t| ng enzyne (UAE (Ubal)),

g e e ~ A ryis 1 I~ ~A r—



it nodifies that range by extending the boundaries
above and bel ow the nunerical values set forth. In
w@emasd797 t he term "about” is used herein to nedi/Ug20a7/002571

nuneri cal val ue above and bel ow the stated val ue by a

variance of 10% [015] The term "aliphatic", as used

herei n, nmeans straight-chain, branched or cyclic

Cl- C12 hydrocarbons which are conpletely saturated or

whi ch contain one or nore units of unsaturation, but

whi c#9ar eArsethed@wdniany pFenedingembalimentt twhizrein an NCB channel
I ubstituted

lg:n!#gg% ﬁé}%g anc gp%t?&cdigmédj hi’i&%ﬁég al kynyl

groups and hybrids thereof such as cycloalkyl,

(cyclggal kyl e | alke | )al kyl..or ..
(cyclagal k%% %%I%%#]W .ﬁ%/%ngé}rﬁ e@é“%l%%%ﬁ%’??& fyrther comprising
raallodadgingoan N6t chasnalte at secoed WDRE.t 0 ei ght, one to
si X, one to four, or one, tmo, or three carbons. [016]
The ternms "al kyl", "al kenyl™, and "al kynyl", used
al onélor Asmpﬂndd af ia hﬂy gﬁécdﬂl&h@feﬁlbddﬁ?xﬁl@ﬁttﬁu‘@her comprising
? agche § al i phatic group having

rom ong% Py POns. For purposes of the

present invention, the tern1 aIkyI will be used mhen

t he rbop a n1attach|n alip roup to

oot 581 T RaBtERcn B R Brecating rbhodiman v hitsin a et WIRU
téloinates am NGB kikhngellbcAEiyn] NCl ude unsat urati on at

ot her carbon atons. Thus, al kyl groups include,

wWithout Iimtation, nethyl, ethyl, propyl, allyl,

propasgyl A BistNdd Hemd Yin Qcéaﬁxg lomBRBmdet n%vh@{réfﬁ Xe‘[n eNB
al kyl ra cal [017] For purposes of

refers to -
e %%%%ﬁ‘?‘ﬂ@ °t°ﬁ'@°¥er m "al kenyl " will be used
when the carbon atom attaching the aliphatic group to
t he st f the nolecule fornms part of a carbon-carbon
doub Jue qgleﬁ§, |mgq=r§Up§eqeﬁnggJ gmbodimemt,tfurther comprising
tﬁalrﬁ.}ﬂlﬂiilh@ Bn NOB bhadndl SRRV bn th- :P'ﬁtrS‘PWTRﬂﬂ’ %%”&&Mmk (DL)
and 1- hexenyl 018] For pur poses of the present
COIRTROR: Goghrol gigmadimem " al kynyl " wi |l be used when the
carbon atom attaching the aliphatic group to the rest
of the nDIecuIe forms part of a02560 carbon-carbon
tri pp® bohduethiodyay lin pmyuprecediziguembodinhémt, tfurther comprising
tﬂahﬁhﬁ&ﬁﬂé’&h N@]ﬁ‘ ¥H¥1[1neljalﬁ EQ@?{%){% ﬁ%.% bia a dedicated control

pentynyl an ex e térm

chasnal gigna) ‘i’@maBB@%;tfm &eslaredshpanel. of a | arger
noi ety, refers to a saturated or partially unsaturated
cyclic aliphatic ring systemhaving from3 to about 14
menbt-s, Amethodas ineant preterding embndinsyrsitvelneriein an NCB channel

I b t he

ls%%:dlcgg% 1%J)yh%lt)’fﬂlic': I'S léherrcgﬁglggg % r ocaﬁg ds%% ARTe) aljogations.

or 3-6 ring carbon atons. hbnlln1t|ng exanpl es i ncl ude

cyclspropyl dopent
el eyl el o Koy PR o SIGRE RaRaY pprisiog
aWEF%&WNC&mlmbatlmd cydooct adienyl. In sone
enbodi ments, the cycloaliphatic is a bridged or fused
bi cydi c hydrocarbon havi ng 6-12, 6-10, or 6-8 ring
carbon atons, wherein any individual ring in the
bicyclic ring system has 3-8 nenbers. [020] In sone
enbodi nents, two adj acent substi-tuents on a
cycloaliphatic ring, taken toggther with the
intervening ring atons, forman optionally substituted
fused 5- to 6-nenbered aromatic or 3- to 8-nenbered
non-ai omatic ring having 0-3 ring heteroatons sel ected
fromthe group consisting of O N, and S. Thus, the
term "cycl oal i phatic" includes aliphatic rings that
are fused to one or nore aryl, heteroaryl, or
het erocydyl rings. Nonlimting exanples include
i ndanyl, 5,6,7,8-tetrahydroqui noxal i nyl,
decahydr onapht hyl , or tetrahydronaphthyl mhere t he

o T




"heteroatom " refers to nitrogen, oxygen, or sulfur
and i ncl udes any oxidized formof nitrogen or sulfur,
wapa7asyroguat erni zed form of a basi c nitrogen. PATUS2007/002571

when used in reference to a ring atomof a heteroaryl,
the term"nitrogen"” includes an oxidized nitrogen (as

in pyridine N-oxide). Certain nitrogen atons of
5-menbered heteroaryl groups alseo are substitutable,

as further defined bel ow. Heteroaryl groups include,

wi t h88t | Aniedhodas ibhamyrecddingryhbodiitien) filrther comprising

i M dazol vl azolyl . triazolyl, tetrazolyl, .
ARl 4 SBYOGRAR 5, rEaiion e tBrp it tyve of service
reguirbinent by b, QéSiragiiseraént., pyridyl, pyridazinyl,

pyri mdinyl, pyrazinyl, indolizinyl, purinyl,

napht hyridinyl, and pteridinyl. [025] In sone

embogdomenismethiel agjiaceny probEih WaRHcAiRRNE RGO Mbrising

rk%%? t aken tﬁ%eghen Wi th ttg;; ntervening ring atons,
dPHFRRIPEBETIERHY LR asidite topoeiCB chagnel Fempiavpgidle for
adpditRula surich oftttm8- Menber ed non-aromatic ring having

0-3 ring heteroatons selected fromthe group

consisting of O N, and S. Thus, the terns

" het gooar \l medhél abBahei®Pprecedds afbdNREARL, “ﬁuﬁ{eiocom%rising

i nclyde groups in which a heteroaromatic ring Is fuse
detergpning agsadoggtion isyequizgd gratp @ reguirementyorcingreased or
dekr@Sed WRRS agdeRy! adi cal or point of attachment is on

the heteroaromatic ring. Nonlimting exanples include

i ndol yl, isoindolyl, benzothienyl, benzofuranyl,

di beazof AraRylod L84azahy preaffd Bhild@Bh¥he, further comprising

benzt hi azol yl', quinolyl,” i'soqui nol'yl",” ci nndli nyl,
transHtEng ng ,reaﬁpwém i ¢gfermipdtiagatd NWITRUs in the wireless
coEntiBalidf s{tkm car bazol yl, acridinyl, phenazinyl,

phenot hi azi nyl, phenoxazi nyl, tetrahydroquinolinyl,7

002560 tetrahydroisoqtiinolinyl, and pyrido[2 3-b]-I

| 4- 0xazin T . rQup nmno- ., . .

pi - A AR, hd By LR e BiRorising o
firsti WAY ¢ranpsristipe of symebroninaien bursthiregisting ddtaepddketto an
eNBES RO MCB g used interchangeably with the

terns "heteroaryl ring", or "heteroaryl group", any of

which terns include rings that are optionally

subsk4t ut " . re s,to an_ ..

iyt > gr et HB ot oy 1oL RE Bulbdimo Rl fyBie? o8 ippising an
eHB&fgeteanmlnstvehethﬁy h tpoing athanica dBAS ndpstigntieneeded.

opti gpal | i sed herein, the . .

ter rr%y ar% rﬁﬁa%@gh ra% % %X r‘F[(f ggegdgif)l% :tc? %Hn ﬁrd{’ ?%‘?’ﬁﬁw”’ﬂﬂé’r'é}ng an
eNB tgangpittings T4 aditstmient) ceninmombto, a first WBORU déeydingupon a

QRN i - -4 ring heteroatons, and

dﬂ%&lngQ%¥ﬁ?gvgggufgpgggF%%%é%gs~shared in a cyclic

array. Thus, the terns "aromatic ring" and "aromatic

ringgsysten s both aryl and.heteroar .
o OukeY S BTLRNRO ISP oS Brilelins” BMRSRal Whersin gn oNB
detiepménesc atya 'TA ‘adpissmeny db ireedediinadrder ad@naintain a physical

; AdN L ng. used in geably and refer
=B AL OGKSH bt dfan I 5T ARH SETRRL "0 04 fused
7- to 10-nmenbered or bridged 6- to 10-nenbered
bi cyclic heterocyclic noiety that is either saturated
or partially unsaturated, and having, in addition to
carbon atoms, one or nore, preferably one to four,
het eroat ons, as defined above.” Wien used in reference
to aring atomof a heterocycle, the term"nitrogen"
i ncludes a substituted nitrogen. As an exanple, in a
het erocyclyl ring having 1-3 heteroatons selected from
oxygen, sulfur or nitrogen, the nitrogen may be N (as
in 3,4-di hydro-2H pyrrolyl), NH-(as in pyrrolidinyl),
or +NR (as in N-substituted pyrrolidinyl). A
heterocyclic ring can be attached to its pendant group
at any heteroatom or carbon atomthat results in a

o, o R - Y a1 oy
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substituted aliphatic group. An al kyl ene chain al so

may be substituted at one or nore positions with an
W@bdoplst7dT group or a substituted aliphatic grpCpUS2007/002571

[032] An al kyl ene chain also can b e optionally

interrupted by a functional group. An al kyl ene chain

is "interrupted" by a functional group when an

internal nethylene unit is replaced with the

functional group. Exanples of suitable "interrupting

f unctiBonalA methosbs inmgiypreceddp RepGdRhEnt wBerein-aCFA command

e S - e oo S(O-2N(R ) -, -N(R*)-, -N(R
i fragemiiee g BEVERY 14 PDR R pont epl e 1) -
B s RO
or -N(R +$A‘5%Jf)§h°2g51ﬁ Iﬁg,ce‘ﬁ(v‘g 8%9@%??@/‘,"’5%‘3‘“ g¥pmand
iptramsodpiedenad tontsellbhinhel @dppéd fh2DICshaed lchannel assignment
ﬂheterﬁ,a]ﬁyg or heterocyclyl group, or two R on the
23008 WitBYgen atom taken together with the nitrogen
atom forma five to eight nenbered aromatic or
non-igomatic ri]a%ihavin , Inaddition to - nifrncrpn
‘at onSzer & tHef r Bfig MetdWoP1568ding cembedimenty \wherein a
sfhclrofisatideAsdsRISBRARKItERRBA0wiNER e g MHdperfd during which
‘Lﬂé?rrqu%en or an optiopally substituted aliphatic, éﬂﬁ,
aRGFiong haye pat BesPsPurgpgup. [ 033] Exanpl es of C
al kyl ene chai ns that have been "interrupted' wth
-G n¢lude - CH2OCH2-, -CH2Q(CH2), -, -CHp(CH 2V ,
- CHpteH 2% methes ayn any precedinpembodiment, forthepcorpeising a
first WO Bfdeindkting ch&R BuGHt Pmea ﬂerﬁérgél%?) Bh GNBdver an NCB
O hei. exanpl es of "al kyl ene chains that are
chap@edy rupt ed” with functional groups include
-CH2GCH2-, -CHp(CH 2V, -CH G(CH),-, -CH2G CHV ,
(CH@%EGCHZ -(CH2)P(CH 2V, -(CH2)P(CH 2V, -(CH
) 3G E¥R) - A methquizs gy preceding-endirlieat fRrtherwosmprising an
' : L.ng" ctional groups
° iﬂsﬁ%gg%%g&?ﬁwﬁlﬁ—%{fﬁ%&%‘%%s’%‘fsn%g'f clarity, all
bi val ent groups descri bed herein, including, e.g., the

al kykene L4, i nkeer i.hed above and. the . .
vari gg’l esg{ﬁ,éﬁl\?d, dé@,&yg&%%%lggr?ﬁ aF 39’%1‘(@}?6 &gmpgisng an
eNB detgrminiom whéther echeddylling mpdifications aes peatbdng
left-to-right reading of the formula or structure in
whi ch the vari abl e appears. [035] One of ordinary
ski 1 9$2.i n Ahmetdnod asiiblanyguegeding etdiaidimbat) fanthelrlyinpRizing an
[ I HRterruption i.s attached.t
o e n DR Al DF S AP D b0 L TR U based upon
detgrmigataen pfwhetirrechedulpmmmudifiedtionalare aeed&hl y
stable or chemically feasible conmpounds are within the
scope of the present invention. A stable or chemcally
f easddl e Aomethortl assimoremy predetliny tehtbodigieht abherein an eNB

b iall I wh
LA, Ol ARk S L 0 SR 2

preferably fromabout -20 C to about +40 0C, in the

abs e o Est,ure. or other chemcally reactjve .
con |{'i onAs ,mn%gl od 45 inany precgdime e’BE’O‘gm{"&Fpgf}ﬁ eR\FITRRrIsIng a
firshi WTRIUA $ranismittibe g metitest dogrezoar@s over Ba NGBl dhlanher.
t herapeutic or prophylactic admnistration to a
patient. [036] The term "substituted", as used herein,
means that a hydrogen radicalgﬁi t he designated noiety
is replaced with the radical ¢6f a specified
substituent, provided that the substitution results in
a stable or chemcally feasible conpound. The term
"substitutable", when used in reference to a
desi gnated atom neans that attached to the atomis. a
hydr ogen radi cal, which can be replaced with the
radi cal of a suitable substituent. [037] The phrase
"one or nore substituents”, as used herein, refers to
a nunber of s bstituents that equals fromone to the

s " - . o



conmpounds which differ only in the presence of one or
nore isotopically enriched atons. For exanple,
W@ oupo8a19s havi ng the present structure exceptPEdDUS100B002571
repl acenent of a hydrogen atom by a deuterium or
tritium or the replacenent of a carbon atomby a C
or Cenriched carbon are within the scope of the
invention.[042] It also will be apparent to one
skilled in the art that certain conpounds of this
i nvelbi onAnmptleod 8t in manlyopreceting @niltsdimend) furf comprising a

| " iosdimend) urShich
PR St D L ShSR Qe eerBotem cal |

configuration is expressly defined, structures

depi éged %er eln %we Jreant to%ei(cﬁcl ude al l .
st er 88chefti T PO AT THANY HECRAIDE igRedimept, fyrtheircemprising
dSterndihixggiraal ia0losatioh EREdoRSERTRY h CHFARMABFRU by the wireless
Theref.ore, unless otherw se indicated, single

ceRmURIERR X5 omer s as wel | as enantioneric and

di astereoneric m xtures of the present conpounds are

W thip the scqpe of the invention. By way of exanple,

t he t%grrp ogﬂf&gtot&d ?W%P{eyfdmmb?fi/@qn& fytihencpmpnising an
el fraRsAiittthE QNI SHARId andkl AORsE BF AR AHLR S8 5 M9t WTRU
Ra._Both the R and the S stereochem cal 1soners, as
oyer PLgommpn gputrgl ghannpls.cof , are included within the
scope of the invention. [043] Were stereocheni cal
configurati on at_a given asymetric center is defined

by sPBuctfreethad asin gnxtragcasting pwibodiment; fdetliertcohprising a
FEANWTRE A Wit BAEREES RhEH EL?CEF gt ©

ot her asymetric ggﬁ’téeras I'n ‘?ﬁgel 119) ée‘%:ﬂ %%m@s&
stereochem cal configuration is defined by chem cal

nanmesgt hea dgsirdaald ; I35 nd (S5 indi che

rel ative ster eochgr#;%fy?&f\%??g%{%%ojé%%%r‘%vg%elr?)lr?sa + shared
chagynel ;acpess(grpnt allgcqtatrs s immpliedatos BoStOMTRL based on a resource

u(§i§l]i)§’5@ ?&%&B&%’F%ﬂ(ﬁéh t#&lé&ﬁ?ﬁ)%%%u S Himba! rm{r%l channels.

st ereochentcal conflgurations dept Cregegcon

asterisked positions indicate relative

stergochen | e xpressly stated to.indic

absol Ut e lglré%l{eﬂgg h%g:nms$$¥/ %r%regfne% g‘ﬁ?’ﬁ?gu{l?fét Shetém L, shared
chinnsil ecessswrant plipedtionts dxplicithnaamahnicated tb a ikt HOPRU.

nore preferably at |least 90% still nore preferably at

| east 95% and nost preferably at |east 99% As used

her e6h, thenethod ddimabgprecmling embddiment eflRireind 8t 138t one

t und Vi n he icted relativ
RBRHE i b EORRRUC AL et WG B fleapled to o first
WIRHYl anount of all diastereoners present. [045] In
some enbodi nents, stereochem cal configurations
depi cted at asterisked positions indicate absolute as
wel |6Z2s réemagthod sstiar |of pesteding/embodingrabiMerdil @ UL shared

enantioneric rhLty,of t conpaynd .i.sS | east, 80%
IR0 LOIRE ekl MhodheEaneBigls bopneifigr Aoy ier ot Y ERU.
| east 95% and nost preferably at |east 99% As used
herein, the term "enantioneric purjty" refers.to the , .
anoﬁén%] of‘L{1 Eﬂ%tg‘&g] et %Pﬁ%’%ﬁ;ﬁ@b?‘g’l"é@t&gﬁ@%’f gomprising a
plfrteld?awwmms ?raltrﬁnﬁgt&ﬁg acfegaes't m@f&sgﬂ&@elé%v?ﬁ' anT¥CB channel
al .anou 0 e depj c conpound and its
a%(g%lr? iltgﬁ’é’ig.nbf‘cﬁ’gim%tcﬂ {Tgf‘f LY er mi ni ng
di astereoneric and enantioneric purity are well known
in the art. Diastereoneric purtfy can be determ ned by
any anal ytical nethod capable of quantitatively
di sti ngui shing between a conpound and its
di ast ereoners. Exanpl es of suitable anal ytical nethods
include, without Iimtation, nuclear nmagnetic
resonance spectroscopy (NVR), gas chromat ography (GO,
and hi gh performance |iquid chromatography (HPLC).
Simlarly, enantioneric purity can be determ ned by
any anal ytical nmethod capable of quantitatively



Cl-4 aliphatic, C 4 fluoroaliphatic, -OR5x, -NHR4),
-N(H) CO2R5, -N(HHC(OR5, -C(ONHR4, -C(OR5
WO aB(apdiR4, - OC(O R5, and -OC(O) OR5. | n cert aP@r/US2007/002571
enbodi nents, Rc is hydrogen, -OH -OCH3, or fluoro. In
certain particular enbodi nents, Rc is hydrogen or -OH.
b . 1052] In the conpounds of formula (J), Ris
sel ected fromthe group consisting of hydrogen,
fluoro, Cl-4 aliphatic, and Cl-4 fluoroaliphatic; or R
and R4t odersshod grenin-@nyoprebedingadimbodiagait) Erttiet RoRprising

i [N bon at.ons, .for

By BAINEILBA SRS R PP AR o

with one or two substituents independently sel ected

fromd.l uor,o_o -4, aliphatig;, or . taken together

with%Be aft eg@ A & oBAPRTFe 3}%‘6‘?‘1‘58&"6‘?&‘}@ ?‘&F T gomprising an

NIB érhrsyaiking apdheshaired chatdl ictdss @RhiOABbdakion to a plurality of

v@g@ﬁ}lgy& with one ar ﬁ%f substituents independently

derect BFTHT o PNt eedroleranngls: phatic. [053] In the

conpounds of fornmula (1), Ris selected fromthe group

consi tin?bég ﬁ%gro en, fluorg, Cl-4 aliphatic, and

C1- 4 %t uoPomeththas o agy presedingembadimgat, fusthar-ompgising a
. pRaralitglof WTRURL theh sttt ithgRived AHeit REsdati0b MEIRE N AR RR8Is .

atons, forns a fused cycl opropane ring, which is

optionally substituted with one or two substituents

i ndependent histhed @t @dlahy QFelddifl Snodikioht AhiPRA! béinprisi
R, .taken to%gt her vvi%rﬁmF!{e an%l theo%egﬁ’m%t bémprising

or
trapymuitting Srteeprlivassignalitocan el B o @aNEB ¢hapnebhi ch

is optionally substituted with ohe or two substituents

i ndependent |y selected fromfluoro or Cl-4 aliphatic.

[ 054P81 n 8omethesh 88 ivenry Preesding fenmodiment? further comprising
dieEeteR@NHIBATIrY of By

S o ATkt of & SAUCHAR Lo & BRxALAHD WERY b4 3 Kip.
fluoroaliphatic. In sone enbodinents, one of R and Ris

Cl 4g9! | pAaethédstihe j n ne . .
enbodi nents, Rb. a_%a I%dalg% E’%‘f&ﬁ“ﬁ%ﬁ#@%ﬁ*ﬁ?{lﬁﬁﬁeﬁ Theprisng
TestRERE AestconpeetivitRbetiveenea phrticilar WERH amblai e

each hydrogen. |In another enbodinent, Ra is -OH and
each of Rb, Rc, and Rd is hydrogen. |In another

enbodP-nend mthdds as dpy, ame preceing embodim&ikiFurting ddmprising
odinent, Ra is
oo nEeRRCl DUUOMER, sbAARADSIERIROCLTE L R o

hydrogen. I.n anot her enbodi nent, Ra and Rc together

for bo hydrogen. J056] In . .

the tompoundsiar Pty oreceSRi RiPartEt, SR harising
receifaps adeirid antmmatde nepeat mequest CIARQ)pirahsmission.C1 4
fluoroaliphatic, provided that if Xis -O or -NH,

then Rf is not fluoro; or two Rf taken together form

O 0f2.t wA mhethodkas it oget peecedinghetnbedimasig rfusthed dognprising
(s 3- - nenber.ed
oAt A A5 (ROR) Byt b NGB ERRGEE ) e

and the intervening carbon atons, fornms a 3- to

6- mepder g [ Cl i [ whi-ch.is. optiopal . .
cubsit B Pl e oy plgeahl rnufirein bR an ApK is a
pesative A8 f rom fl uoro or Cl1 4 aliphatic; or one R

taken together with an adjacent Rn and the intervening

carbon atons forns a cyclopropyl ring, which is

optionally substituted with onpg or two substituents

i ndependently selected fromfluoro or C1 , aliphatic;

or one R and one R together forma double bond. In

some enbodi ments, each Rf independently is hydrogen or

Cl 4 aliphatic. In some such enbodi ments, each R

i ndependently is hydrogen or -CH3. In certain

enbodi nents, one Rlis hydrogen or -CH3, and the other

Rf is hydrogen. In certain particular enbodi nents,

each R is hydrogen. [057] In the conmpounds of fornula

(1), Re is hydrogen, or Cl aliphatic; or Re, taken

o ~ e o oy




-S-(Cl 4 aliphatic), or an optionally substituted ClL 4
al i phatic group. In certain enbodinents, Ris
whyavogen; hal o, or Cl-4 aliphatic. |In certai nPCT/US2007/002571
particul ar enbodi ments, R is hydrogen. [063] In sone
enbodi nents, the conmpound of fornula (1) is
characterized by at |east one of the foll ow ng
features: (a) Xis-O; (b) Yis -O or -CH2-; (c¢) Rais
-OH, (d) Rb and R are each independently hydrogen or
C1 aI7|4phalAr methied aRin anyhyricedjog, evhbadiment erher€Rban (AQK is a

Bﬁ"%h Qﬁﬁﬁ hydr ogen; (g) each R is hydrogen;

IS hydrogen; (i) R is hydrogen or Cl-4
allphatlc (j) Ris hydrogen, halo, or Caliphatic

(k) ;o] st ereochen cal nf J. tions

depi ct ed kt asgerl S &Y s PEPLng ﬁa‘? JEhefein a HARQ
tramEmeissioans stansmitdidver mnt NE Boeimmiends of forml a

(J), R8 is hydrogen, halo, -NO2, -CN, -C(R5)=C(R5)2,

-CsCG R, -OR5, -SRG, -S(O)R6 -SOR6 - SO2N( R4)

-N(R&B. , ANRYChEd RS, in- Al )e%bodlment further comprising

ﬁi R4)t§%ENR4I)OC ?\T%EP%‘SEPI\E R4)an\I—NR4%?a -
(I:(O)N(R4)2 -C(O) R5, - CO2R5,

R4) 2, R4) - OR5, O N(R4) C(=NR4) - N( R4) 2,
o S N kS B oo Jﬁmm ‘m@pnsmg

tfREmibERYMAR Q) paraMdteds 6922 am IFOBN R el R 4) - S,
-C(RYN-OR 5, or an optionally substituted ali phat| c,

aryl, heteroaryl, or heterocyclyl. [065] In sone

e rrb oggne nASmeﬁod' &is Y0409 (iﬁ‘ece@;ané eﬁlﬂoﬁlﬂﬁghﬂ: fu%geé' comprising

oal [ haéj1 hal o, -
m‘%} i @2 Signalmng messages ovmearemﬁch@nmﬂbl es R g,
R2g, V1 and T1 have the val ues described bel ow. [066]
Tis_ a Cl-6 a kylene chain substituted with 0-2
i ndependefitegthad agdapmy predingearhodimente farthdrewenprising

LR RN ot P NORHRT -

“N(R4) C(O) -, -NRAC(O) N(R4)-, - N(R4) C(=NR4) - N( R4) -
- N( Réo.- C(A NBéitod %B%w%%%%miﬁt@ﬁmhewmpnsmg '

R’\SOZ ﬁg’
lmmmpemécrmgwer arCNIH! el
NR4) O, or -C(R*"=N-O, and V\,hereln T or a portion
thereof gtlonally forms part of a 3-7 menbered ring.

[ 06781l n Aonethodbaslimemnys préeding embbdinenty hether doaiprising

| n ependentlf(Blg He‘ctle ﬁ%}ﬁnﬁgﬁgr E?yoar Sgd%@'i phati c

or Cl-4 fluoroaliphatic optionally substituted with

one & two SUASH t ndently.sel ected. from

the group c%n& Esiti{éjng& aél}) E%%BS h?xjh(l?ﬁ% [gmprising
aBemgting ) NGB ehdmagl)to a[ﬁ%]W’l[‘RU:ertal n enbodi rrents T

is a Cl-4 al kyl ene chain optionally substituted W|th

one or two groups independently selected from fluoro,
Cl- 483 | phanéthodaar]iiChny precodingl épbadintent] GaheEaomprising

Iect d_from.h ro consi sting

srphPEINY bl 366 B S BriiBreiatofley (- o

al kyl), -CO2H, -CX2(Cl-4 alkyl), C(O)NH2 and
-C(ONH(C1-4 alkyl). [070] Each R independently is a
Cl-3 aliphatic optionally substituted with Ror R, or
two substituents R on the sang.carbon atom taken
together with the carbon atomto which they are
attached, forma 3- to 6-nmenbered cycloaliphatic ring.
[071] Each R i ndependently is an optionally
substituted aryl or heteroaryl ring.[072] V1 is
-C(RS)=C(R5)-/ -CsC, -O, -S, -S(O-, -S(O2-,
-S2N(R4) -, -N(R)-, -N(R 4JC(QJ-, -NRAC(O N(R 4) -
-N(RAJQENR 4J-N(R4) -, -N(R 4JC=NR 4J-, -N(R4JCO -,
-N(R 4 SQ2-, -N(R4 SO2N(R4)-, -OC(O -, -OC(O N(R 4)-,
-O-, -0X2-, -AONR4)-, -AONR 4J-C, -C(ONR



compounds of formula (111), represented by fornul ae
(rrr-A, (H-B), (H-©, (Il1-D), (H-E) and (U-F): R
WO 200708977 phar maceuti cal | y acceptabl e salt thepeniis2007/002571

wherein the variables Q Ra, Rc, Rd, R and R have the

val ues and preferred val ues descri bed herein for

formula (I). [0781 One enbodi nent of the invention

relates to a conpound of formula (1), wherein Re is an

optional ly substltut ed aryl, heteroaryl, or

het eBdey cPymeghesips in ang ereceding emtvditneenvherdina plurality of
V he conpounds of

Shgr(%%h?g l%ﬁé@iﬁ%@%?:ﬁ@ﬂ?ﬁd&ﬂ?o?#ﬁ a (lv)y:or a

pharmaceutically acceptable salt thereof, -wherein:

Ri ng |s te or, 6; nenb

aryl 8§ i ere glg&rdy%]?l{ %éy a%‘?erﬁl éﬁ § 8?“3’ ?Hn?’i’ﬁ ‘é@eﬁ’lﬁ& Slurahty of

Snbtqh@genlsaﬂmMﬂaopom ofialrbyowone bhuditi t i onal ring

het er oat om sel ected from oxygen and sul fur; and the

variables Q X, Y, Ra, Rb, RC, R, Re, Rf, Rh, R, and

mhav&6di e Avedetiked asdinpaﬁj' Qiréﬁﬂm@elﬁﬁﬁocﬂﬁféﬁt l ﬁﬁ'ﬁh@b&ﬁﬁpnsmg

RbesRi patitin oo Lo o gt Wi ol yi

oxazol yl, thiazolyl, imdazolyl, yr azol yl,

i sox oI I ot.hi azo oxadi az , tri azoI I,

thia 'azgfqﬂ] a’ﬁﬁ\ a.n% ff{;ifm W?ﬂ é]g&qamherelg an allocation is
ch&ﬁgéd glédoydingltyaogterdnfiglired find sdilencther ei n one ring
nitrogen atomin Rg optionally is oxidized. In certain
particul ar enbodi nents, Rs is an optionally

subsgBt ut adneiRAMsin |aﬂggﬁ@&|d¥1|1g eRbollfth @& Wereid Q§ gllocatlon is
Substjtutable ring on atons in Ring Bpreferably
chpneed pecordineda aprerroph guzerhenyeRm honhine peaiRee! y

sel ected fromthe group COI’]SI sti ng of halo, -NO2, -CN,

- C(R5) =C(R5) 2, -OCG-R 5,- S(O)R6 - SO2R6,

- ScofPre) A mefledasin anm@ms em e@},NuRther comprising an
2, O RS,
NGRSO B g&yecﬁ?@m Ldam

C(O)N(RVCRS - C( O) N( R4) C( =NR4) - N( R4) 2,

] El:g ?I%I%C( —NR*nieth%leﬁs %Oﬁéﬁ)m gﬁl@ﬂ'é%?%& Wh%rrel% ncontrol

n@ﬁﬁ@sﬁ’%applydds %@mamoedndepmnmf tde followimgi @ nedouyce message
I+t Wt r ou

bl bl i inklor, (6} BIGMENA, ooflee VELER RbYIng R UBhe

intervening ring atons, forman opti onal Iy substltut ed

fusegy 4- I A cTols L X=Ys |c rin

| uecn 4 ACmBORINE ) QB cp BRIl Ahopping
setesice ingigdes aIUHCNX afiad>rescrilggliget fof heppmgesnbwehdée hé szhich an
NOH@hhdd iS HB§EétEHtf‘&da Hrlwirggsubst 1 tuent s

i ndependent |y sel ect ed omthe group consisting of

hal o, -CN, -N(R )2, -NRAC(OR ,-NRAM( O N(R 4).

leNlR pha |RS or g%lg)dN&gl uor Japﬁ)%gfﬂ% em&oﬂgﬁgﬁaw%emm a wireless

cmmqancm)ﬁ(mmm inghRBes a sml(rkl?lé basdbadion iCORE&De c6ll and a target
e variables R4, R5, R6, R4*, R4y,

bagd%giégﬁéveﬁ#éet?ghues descri bed above for formla
(1). [082] Another enbodinent of the invention rel ates
to a conmpound of formula (1), wherein Rs is -VW E?S,
-V -R18, -T"R18, or -T1l-Vl-Rle. Rle is an optionally
substituted nonoor bicyclic amd, heteroaryl,

het erocycl yl, or cydoaliphati ¢ group. In sone

enbodi nents, Cl-4 al kyl ene chain optionally
substituted with one or two groups independently
selected fromfluoro or a Cl-4 aliphatic or Cl-4
fluoroaliphatic optionally substituted with one or two
substituents i ndependently selected fromthe group
consisting of -OR.*, -N(R4*)(Ry), -C2R *, and
-C(ONRAX) (R4y) . In certain enbodinents, Tl is a
Cl 4 aI kyI ene. chal n opt| onal 'y substltut ed W|th one or

o N | ~A



two R on the sane saturated ring carbon atom taken

together with the carbon atom forman optionally
wamssd7at ed 3- to 8- menbered spirocyclic cydordT/phani/e2571

or heterocydyl ring; or two adjacent R taken together

with the intervening ring atons, forman optionally

substituted fused 4- to 8-nenbered aronmatic or

nonaromati c ring having 0-3 ring heteroatons sel ected

fromthe group consisting of OQN, and S; each R, 80

i . hd@8endénmieyhod as éh enyaueteding tenebatimept CRREhe doRtprising a

- ' N . roal i phatic,. halo, -
SBlupdg by SdgRipEhibhalihe o tylepd Bl veaRdRvn Stocidy & NCH channel for
af WG abophta be hapdedoedd. y substituted with - OR5x, or
-C(O N(R4x) (R4y); and the variables R4&*, R4 , and R5
have the val ues described above for formula (1)-[086]

I n sOde sAcimetidabds mﬁhs‘r,prgbdiﬂn%ehﬂ)oﬂiﬁ%nﬁ, further comprising a

cvcl oal i tic henyl ol yI, .im dazolvl,

ey BRos BAtGeC s RRIDE an RO fodurerf f G5 about to be handed
opgr.azolyl, triazolyl, tetrazolyl, oxadi azolyl,

t hi adi azolyl, pyrrolinyl, imdazolinyl, pyrazolinyl,
pyrrolidinyl, imdazolidinyl, pyrazolidinyl,

pi pepsdi Nl mebRsdP a8 innyhy pRbdALRE 'eModiﬂlléﬁt,dwrther comprising

ridazj nyl imdinyl, pyrazinyl, or

S{) ey %pvﬂ% (ﬁ%&égi#}@pnglngll@qatm aHogafed by a target base
stdthal.ituted with 0-2 R and 0-2 R80. [087] In certain

enbodi nents, T is a Cl 2 al kylene chain optionally
substituted with one or two groups independently

sel eQS.Gd_AﬁﬁéﬁhBhléQ'iﬂaﬂj}Ffbc i éeﬁiﬁo‘a%gh{?wﬂ%re@&hﬁNoB channel
&Iuotoajlphatchoptlona |y substituted with one or two
allgeation isengraled de N EYH phowtdioderhandedmver véa gicowmon control
cEonsdisti ng of -ORBx, -N(R4 ) (R4y), -CO2R5", and

-C(ONPR4A )(R4y), and Ring Cis a C cydoaliphatic,

phenyl, oxazolyl, or isoxazolyl ring, any of which is

subsgy t ut ' s Opt| L '

bt el 1 Sahott e of by paeCeiagleb il iskal 3L o o R thannel
alpeadion] igsegnaind toarWaHIH dbemirito kf hamded omerntia ahared channel
al164:Ab& %o 110 W genus of the conpounds of fornula (1),
characterized by formula [VT): or a pharnmaceutically
acceptable salt thereof, wherein: Tl is a Cl 4

al kyggene ' i [t ith one o
 ybgre SUARGIR, HPA b BRB RN 4 Be 258021 hanne
aleqasion signaledGo & WWICBAT bttt tache hainded ldvgr $ndiaded irfermation

i | i dent | | ect ed
retdifie ¥ Sn N HARE bodolERlsin JERENEGRL )Y DRy ©

-C2R5 , and -C(O)N(R4x) (R4y); Ring Cis a 3- to

8- ere C Lighati,c rin 0 -

or e A B AEHEA prdbodlE BRORIBL Erbitth af NcB Shannel
all¢oagion; signaledt tiot 2 (WHRM abot- R hndded dvBBinclades idférmation

i s Rc , Re, Rf, Rh, R R
re‘é{%ﬁ%&@%&éy gagéquﬁﬂ&%h lﬁg\?teargﬁtec | ues and preferred
val ues descri bed above for fornmulae (1)-(V).[0891 In a
par t{qul | en .nvention relates.to
co npio% d Q%P%?gé)% a BE’VI I;Ij?ager g B'H%’ro ﬁ’ﬁ’&%‘ﬁt‘%‘?ﬁwm RCB channel
aljarationaditealed|to 4 NETBUF abodtatochahafided sver Gicludéskif@rtation
' t i.0nal substituted wi t.h one or two groups
reilfh 1o B Rk

ef€tted fromfluoro or a Cl-4 al i phatic
or Cl1 4 fluoroaliphatic optiqgﬁ[ly substituted with
one or two substituents indepéiidently sel ected from
the group consisting of -OR5*, -N(R4x)(R4y) -CO2R5 |,
and -CNR4 ) ); and Ring Cis phenyl, which is
substituted with 0-2 R and optionally is fused to an
optionally substituted benzene, dioxol ane, or di oxane
ring. [090] Anot her enbodi nent of the invention
relates to a subgenus of the conpounds of forrmula (I)
characterized by formula (M 1)”\ or a pharnmaceuti cal
acceptable salt thereof, wherein: V2 is -N(R8)-, -0,

y



with -R . The variables Rp and R p have the val ues
descri bed bel ow. [094] Each Rp i ndependently is halo,
WO DiD7/0897€N, - C(R5) =C(R5) 2, -CsC-R5, -OR5, - SR6PCT/US2007/002571
-S(OR6, -SO R6, -N(R4)C(=NR4)-R6, -NRACO2R6, -N(R4
S2R6, -N(R4 S2N(R4) , -OC(O R5, -OCO2RG,
-OC(ONPR4).,, -CCOR5, -CR2R5, -C(ONR)2,
-C(ON(R4)-0OR5, -C(ON(R4)C(=NR4)-N(R4) 2,
- N( R42)C( =NRVN(RVC( Q) R5, - C(=NRVN(RVOR5, - C(R6J=N-CR5,
or aAUbpt Agnefibiogd asibeniympreesding ewhadimentowhearein timing advance

. ' P ' | I
LA e R 1RG4 Klothn B g ol

carbon atom taken together with the carbon atomto

whi ¢ he t h form an opti.onal.l )

su bs{i P%'ut éofﬁ é\iqmt% oésgﬁlrr%g% BrEE 5’% ?‘8@9‘%1“%6%%’6%% RaEce base
statian sig08k) arEN¢IB PRanmeleyiivogidon ky aiWTRY.O) R5,

-C(ONR2, -C2R6, -S2R6, -S2N(R4)., or a Cl

al i phatic optionally substituted wwth R3 or R7. [096]

In sd0® eAbneihvdnisin £ay prédedidpienbodindntywhereis 20688 base

r.om t.ne_grou i sti.ng of .hal o, al i phatic, C
S;aftb%‘rso‘EPi’%r?é{ ﬁg@ ?%lb‘}el-a%@a‘ilﬁm 03] V&Rg%d T -R211; or
two Rpon the sane saturated carbon atom taken
t oget her th.the carbon atomto which they are o
at t aiﬁtgd,xﬂf%‘famoglnaﬁ s WaPF?FeQH{%FP’tWE&eB » fugther comprising
cénfimirbeys £ NGB enayslifer &ﬂﬁﬁ@iohﬁh@lhﬁﬁa% AR of tHaGollowing: timing
ari abl es ng, RYZE and T%ﬁrave the val ues descri bed .
ABETAR ATEFTOrREnT Lenpriipss L Rhyeisel rasarrceotndusaking, providing
irsfhahiibhl FRHM AR esfiRe sEORRIiE2 kBeRhlife heartbeat, HARQ
£ ggeag;ganﬁ é is an optional Qlj\%éSUbSt Ituted aryl,
9eePa Megjurg dicspesclentrpl LAG) or Ragdg Reseurcryntrol (RRC)
ldyedepsnadept |y is -N2, -CN, -CCRVQR 5)" -CSC R 5,
-OR5, -SRb, -S(O R6, -S2R6, -S2N(RV -N(R 4)*
-NRAC(O)R5, -NRAC(ON(R4),, -N(R 4)C(=NR 4)-N(R 4) 2,

-N = , 49@ . .

] NE Sﬁ?i&zﬂ%ﬁﬁ,ﬁ i lNcgé( O Fgﬁ’ °e %%lgﬂ‘%@%%% N{Fes comprising
allegadjenn R’smeei(f@wféw&)mﬂ@c» N( R4) - ORS,

- C(O) N( R4) C( =NR4) - N( R4) 2, - N( R4).C( =NR4) - N( R4) - C( O) R5,

- C(=NR4) - N(R4) 2, - C(=NR4) - OR5, - C(=NR4) - N( R4) - OR5, or

- O( RS\ @rmethiod 120 0 |anysprasedimgoetinbedinsentRifngther cemprising

d&RhasiR i 0@;&@}@ '
[ ndepenggfw]ﬁ%gb % Eergglng%:htqleogl rom-t ec%%%%egq%g%cg'ﬁgﬂ‘ng of
fluoro, -OR x, -N(R4x)(R4y), -CORR5x, or

- C( QW R4 : ' t] . Cl-4 ..

f | uor oal ?%())r?g\%aoﬁ)?%%als I @‘a"lé‘ﬁ@?% %]%P g‘?im\g/‘:vlé’%th fupiher comprising
reajjoratingan3yCB chgoprbbasedrupod O dilReryioRAle e rraimatioRSp

i ndependently is selected fromthe group consisting of

fluoro, -OR5*, -N(RAQ(R4*), -CO2R5*, or -C(O N(R4")

( R4yH08. o A methodiasimiasiyareeeding @hbddinherdvimrephai NCB channel

SRR L R W bR g advance

mgasigemen gepantisg, pPhysical réRuyye whymesting atrediditg mformation

Ofyrt | j :0_a L] en_ato t her

fop PN gaipifl reailife? e RY SRR aBARAL tetgliper, ana

lyensigoalingust be sel ected fromthe group

consi sting of fluoro, -CO2R5x, -C(O N(R4x)(R4y), and
Cl-4 aliphatic or Cl1-4 fluoroaliphatic optionally
substituted with -OR5", -N(RAGHRAO, - CO2R5x, or
-C(ON(R 4x) (R4y); or two R8p on the sane carbon
atont ogether form =0 or =C(R5*)2; or two R8p on the
same carbon atom are taken together with the carbon
atomto which they are attached to forma 3- to
6- menbered spirocyclic ring; s is 0, 17 2, 3, or 4; t
is 0, 1, or 2; and the variables R4*, R4y, R5x have
t he val ues descri bed above for formula (1). [0101] In
sonme enbodi nents, each R8p i ndependently is selected
fromthe group consisting of fluoro, -OR5X,

PP I A 17 Va N o

~A



[0105] In some enbodi nents, the invention relates to a

subgenus of the conpounds of fornmula (VIII),
waebarast7eri zed by formula (Villa): (V II1fl) orP@r/us2007/002571

pharmaceutically acceptable salt thereof, wherein: Ra

is -OH Rb and Rd are each independently hydrogen,

fluoro, or C aliphatic; Rc is hydrogen, fluoro, or -OR

X; R is hydrogen or C aliphatic;each Rp independently

Is selected fromthe group consisting of fluoro, -OR

x, - NOR: xy¥method asimapg precedinggrapodimeny pikeydin a0y NEBChannel

i8lalBBfed SePlodfealliyuor oal i phatic optionally substituted

with -ORSx, -N(R4 )(R4y), -CO2R5", or

-C(ONR')(R43"); each R8p independently is selected

fromitihe ar i St . . - . =N R

) (Rt DRSS By Beltde M6 Rins By hprei A NOB, channel
ip pllogated fome dundtigrhat i ¢ optional |y substituted with

-OR5X, - N(R4x) (R4y), -CORR5", or -C(O N(R)(R45) ,

provided that R8p is other than -OR5x or -N(R4x) (R4y)

when lldcatethethod apdsai dny ipraciding Bmbodiment, N6k mprising

A DN 0 A SR B P

fromthe group consisting of fluoro, -CO2R, -C(O NR4

) (R4 , and 1 al.i phatic or,.Cl 4 fluoroaljphatic .
. opti g#%l | % %“l?g%‘%‘ff‘ﬁt‘&daw {receding emhgdimentsfarther comprising
re@Ofignringoan NOE:MNudel)Ha34d upon @ ddteeteBRenf) t he sane

carbon atomtogether form =0 or =C(R5x)2; R4* is

hydrogen, Cl1 4 alkyl, Cl-4 fluoroalkyl, or C6-10

ar (C118) ahkyENBt benfaguted PR beffor@f aWilefod RY R€ any %receding

0 tlonalgy substituted; R4y is hydrogen, Cl alkyl; Cl
eEﬁPPHBFB | kyl, ©B-10 ar(Cl-4)alkyl, the aryl portion

of which may be optionally substituted, or an

opti 1y substituted 5- or 6-nmenbered aryl,

ot ed3r yinS 5RH o arBemrat 14nGirther compbiaERsgeceiver.
taken together with the nitrogen atomto which they

are ﬁi%gched, forman optional |y substituted 4- to

8- mefber eQn R 28dpany of ¢mbodiainty 1181l 14 firthen comprising a
tidienfitier0gen atom O0-2 ring heteroatons i ndependently
selected fromN, O and S; each R5 independently is

hydr ogen, Cl1-4 al kyl, Cl-4 fluoroalkyl, or an

opti on@l | Xn SIS L tiyt F 16 . .

ar (Cl-4) al kyl : .tgbifg ag‘% %elgz'?"%’yé&tgi;l@gln%’? further cqmprising a
Processprag| compmprisation sty the ereivesand thg tramsditter.
variables X, Y R ,Rb, Rc, Rd, Re, and Rf described for
formula (J) also apply to formulae (11)-(VIII).
ConpblifrdsAB #3395 iry aahpf eothodimaentsnl bi-116 whereinca peatessor is
corigied kobstabfih AnuHMliRatdEs NeBeHlafigrel n are wi thin

the scope of the present 1nvention. 07]

Represent ati ve exanpl es of conpounds of formula (1)

are W, | ; j i Enzynme -
| nhi %ﬁ?oréh %N-lﬁj% gn %n§t?g &ﬁ)f illgm %%?O%?’ WE’%EEB %\leﬁ’cessor 18
coxpbiaared UstraoRoRay abior@isnpt & NCR ichenheNON: RONTENET BRTRU.
BASED CHANNEL I N A W RELESS COVMUNI CATI ON SYSTEM
[ 0002] FI ELD OF I NVENTI ON [ 0003] The present invention
rel at t4An eNBehe s apy ofrembodirhemtssyiS- £16 whidbei a processor is
j : r ' I relates to a
o L ot e B N B B S FpaifacGean.
non-contention based channel igg_a wireless
comuni cati on system [0004] SACKGROUND [ 0005] The
Long Term Evol ution (LTE) of w deband code di vision
mul ti pl e access (WCDMA) third generation (3G cellular
networks is directed to universal nobile
t el econmuni cati on systens (UMIS) beyond the third
generation partnership project (3GPP) Release 7. LTE
may al so be referred to as evolved UMIS terrestri al
radi o access (E-UTRA). One of the main technol ogica
chal | enges of such networks is efficient channel usage

Y Y L o oy




reliance on RACH for interactive applications between

transm ssions nmay al so negatively inpact system
w@apaosd7yr [ 0008] Alternatively, the WIRU coul BCTrUS100Z7€02571

a UL shared channel to performthese functions.

However, a UL shared channel resource request would

first have to be transmtted on a RACH PRACH, which

woul d be an inefficient use of resources and woul d add

delay to these functions due to the two step

pr ocddlr e Ar] e¥Bg4s inranyhef erohodixdens$ 113H,19i wheveinh @ giecessor is

cREREEAR B bRl o8 R LSS e RbOG R ety B3 Btprmpination.

referred to as a "thin" or "dedicated" channel. Thin

chan S are ner.al | ntent.i on-f ol ] ow, .
cont 2 % i o%,n %lgﬁtalﬁ Jft a&ﬁ'a‘?\fﬁe&go‘i’ffﬁnt%ﬁigﬁzﬁﬁﬁﬂ‘?qew gdEgeessor is
configaede t6 .copfigif aht N@BIl dhahlel Hagsd® BRHNAAUFNSRALO YSllowing
PANOm rovide.a net hod and apparatus for  proyiding and
TRFHIYr GHRE NeH 40 & MRFAUREHRb (HeBOFIERE-H U Ls Ripswiqal { tpsource
ré%lges?ﬂg,tﬁfdvmﬁgogfgi]‘lﬁaﬁ%rﬁﬂt Iﬂ{ %Emﬁfc?t fhelliling, keep-alive
sent invention is

bERABEh A retbata BrR ALK ey Y SaALEE:- and
utilization of a non-contention based (NCB) channel in

a w ess C ni.cati on, system conprising at |east

one %5%1 vg& %SB“@@NB;} eé‘P’RPdénﬁSPEﬁnEW'tl?lthWﬂEF @secessor is
it ABE OB E. by Condighuirs ah WEBR'Than Fa1XhsMEBp6R 2 2BRIbiAStion of the
de%lcated and allocated for use by a parplcular WRU
fynetians Srangmadyanes, | meggurespent raperiingst YLotphysical resource
rédiissting) Spr e fRIhAGGA 1 89 DE, GOIBTHE C iflg,! Mep-ali
WRUs in_the sy%t em by the eNB. The w ?éel.%égﬂuﬁﬁg’ I%%ep alive
he b dp RO teedhackyrad MOCARRCHayer sigoalingn of each

NCB channel as required, and each NCB channel is
real | ocated as_required.[0013] BRI EF DESCRI PTI ON OF

THE BR&w ArsNBesin anfe nts Lhhde2 wehregteimga pfocessor is
Sd¥d BY €0 inQ Ty JERY @pedgﬁfg the follow ng
cdescri ption ([)5% a %r ef rre[%&g%bodi ment, given by way' of
exanpl e and to be understood in conjunction with the
accofpanyh RETRE AW V&S SR, Fi.gure 1 sho

an exenplary wirel ess conﬂ%%ﬁgg%?%%&é§é33ﬁ1%E%Pﬁﬂﬂpg ments
1i132accordance with the present invention; [0016]

Figure 2 is a functional block diagramof an eNB and a
WRUof the w rel ess conmuni cation systemof Figure 1;

[ 001%35.Fi Hee W BRUof gnflodiment 24 nfuothex comtgrising arreceiver.
establ i shing and mai ntaining a non-contenti on based

(NCB) channel with a particular WIRU, in accordance

wi t M3the HVETBRI as invany pHembpdidd@its Ai2qeil 25, 4uithefBomprising a
46534 e, GRGY il Leting an. NCB
P hannel g?:ocaf%%ﬁ&¥ola %ﬁﬁ%%?ﬁ§§g§§t§ﬁﬁﬁgﬁnwﬁen
accordance with the present invention; [0019] Figure 5

is gqdqo | Of t hod..f or  d LNi.ng a tinmn )
adv an%}é &ﬁgﬂmn h(gf?rl% O%@ﬁngscg%zgggﬁ BVé‘E\S\{FW P?fé’egs"r 1s
copfigyeed to recemd amallfGORE] of irgNICB harmel f61 ram SindgHi Gib.

of a nethod for determ ning scheduling nodifications

usi ng an NCB channel, in accordance w th another

enbctAtre it VEFRUhes ip;ae@mﬂen';]bvgenﬁ?htﬁmt{-@!ﬁ #lhelréighld Brotessor is
i agr.am o 0 al | ocating resources
“ous né&gg%%gﬂgﬁlﬁgﬂﬁ?ﬁec f’gance wi t h anot her

enbodi nent of the present inygagion; [0022] Figure 8
Is an exenplary tinme-frequency di agram depi cting an

al l ocation of resources, in accordance with the nethod
of Figure 6; [0023] Figure 9 is an exenplary bl ock

di agram depi cting a frequency diverse NCB channe
allocation in a systemconprising a plurality of sub
channel s in accordance with the present invention;
[0024] Figure 10 is an exenplary tine-frequency

di agram depicting a time and frequency hoppi ng NCB
channel allocation, in accordance with an enbodi nent

o a1 e o, . NN o A A -




physi cal resources associated with an UL contention
based procedure, and nmay al so be used in downlink or
WO p00a@ds41er net wor ks. [0029] Figure 1 shows an BXEDRI0aT/§02571
wi rel ess comruni cati on system 100 (also referred to
herei nafter as "system') configured in accordance wth
the present invention. The w rel ess conmuni cati on
system 100 includes a plurality of evol ved Node-Bs
(eNBs) 110_é7e5|gnated as eNBi and eNB2) and a
pl ur kP yAoWTRiRGs lllE@y(OﬁembgdanmtsVMULZS WhBtéin a processor is

I kel e ot ar o MRS, T8 o

connunlcatlon system 100 may conprise any conbi nation

s STAs S nd the like. |In a .
pr ef err ed Wﬁﬁﬁ? any Rgg’élh mﬂlffsazé\'/f%wgeg‘é%§ Rrgeggsor is
coefigwred tbdraiemItERYm ch?6nig¥ERUbnr Wdid2 an T BESch A1,

WRU) in comunication with them As shown in an

exenpl ary configuration in Figurel, WIRU, WRU2, and
WRU3ale AIWMRY hy 11:1 ang of afibodidadrten2ui 130 \ﬁh@-eﬁeﬁ@' prBcessor is
WILRUA | urrent |n .C ication with eNB2
ﬂgﬁgvgﬂ% éﬁ?fGFl?ﬁEn q?ﬁ“ﬂay be in communi cati on

with either of the eNBs 110 apart fromwhat is

depi di i qure. 1. 30] Figure 2 is a functiona

bl oc i&% a@m}gy ag H%aem <1 O%Iﬁ'aenéS\A#ﬂet}?alz‘@ erfein pprocessor is
ciivufii k1R 8 To G AL CRRHAS 1Y SR EINERGs SerdDINCS dharfd®] to an eNB.
shown in Figure 2, the eNB 110 and WIRU 120 are In

W rel ess connunlcatlon Wi th one another, and are

conf 1831r e WORW b i 8o bf HeBodinadis |12L1fl§2hﬁhtw'e'i§ La.‘iﬁ'écegsor is

&9 nlcatlon system 100. I n one exanple, the WU
gddo reerive updated;schpdyling assigpmentchomorn ’NEh t he
eNB 110, which provides access to a network for the
WRU. 120. [00311 In addition to the conmponents that
may bett ATRY as iy ppy of erahpliménds AR 1880vhersin d @gocessor is
cOHINAASE b tidmdmR of REGhMNEreddddt oFel LA W@Bt(&l%nl‘llgd aﬁ"gﬁB
an antenna 118. The processSor 115 Is configured t
establish, maintain and utilize an NCB channel in
accordance with &he present knvention. The receiver
116 and the transmtter 117 are in conmunication wth
the processor 115. The antenna 118 is in conmmuni cation
with both the receiver 116 and the transmtter 117 to
facilitate the transni ssion and reception of wireless
data. [0032] Simlarly, in addition to the conponents
that may be found in a typical WIRU, the WIRU 120
i ncl udes a processor 125, a receiver 126, a
transmtter 127, and an antenna 128. The processor 125
is configured t o establish, maintain and utilize an
NCB channel in accordance with the present invention.
The receiver 126 and the transmtter 127 are in
communi cation with the processor 125. The antenna 128
IS in comunication with both the receiver 126 and the
transmtter 127 to facilitate the transm ssion and
reception of wireless data. [0033] Figure 3 is a flow
di agram of a nethod 300 for establishing and
mai nt ai ni ng an NCB channel with a particular WIRU, in
accordance with the present invention. In step 310,
the NCB channel is established and allocated. The NCB
channel may be configured by tjfhe eNB 110. For exanpl e,
a network operator may-i.dentify certain radi o resource
managenent (RRM paranetersthat are used by the eNB
110 to determ ne the NCB channel configuration and
when it is established and reconfigured. [0034] In the
est abl i shnent of the NCB channel, the duration and
periodicity of the channel may be configured. In a
preferred enbodi nent, the duration nmay be infinite.
Additionally, the systemor WRU 120 nmay have the
ablllty to tern1nate or reconflgure the aIIocated NCB
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transm ssi ons have been occurring.[0037] Additionally,
the service types such as Voice over |P (VolP) or
WO paoe8gh7 gam ng, the Quality of Service (QoS)PCT/US2007/002571
requi renents for services currently active on the WIRU
120 may be utilized, as well as the activity rate of
those services. [0038] The configuration of the NCB
channel may also include nultiplexing it in the
frequency domai n, such aiégn§ﬂﬂgh frequency divi sion
mul tipl exin (Fuw The channel may al so be
Wﬂ}ﬂﬂspﬂl ish the code donmmin by using spreading
codes, in the tine domain, and in the space domain
usi ng, spa
4511, 5Pt AbiCh1s Snflob O34 Mg Al votved
Node-BofeNBhang aanluralitp of mw@es%ﬁanmﬁmwe umts (WTRUs), a

S Y5 A S B0 iy o

WERUsgtiemethed g@epnymaare than one V\7I'RU 120 at
varlggs th ﬁh@hﬁl tended for by those

WI'RUs 120 rlng ny partlcu ar period of time. For
exan@e, aBecatiz® BteaNOE chrmpebto alfirsc WIBRIUt 0 WIRUI  f or

a1 "ot oo eriifel bty AR ca Sk AT M g s reauirea;

agdr ati on. Accor di ngl y, t he NCB channel is typically

ded| (f}t edretta?logaﬁ%%t s‘ﬁar eéyw%’%lzg gﬁﬁ%apartl J Iar whegjlocation

d@ﬁﬁnunehonarlous periods in tinme. [0040] Stil
referring to Figure 3, the NCB channel allocation is
transmtted to the WIRUs 120 in the w rel ess

comm®ni calhemethsd eficibiM h)fufdher eéNBpilﬂs&g step 320)

W th |ch t he nmmuyni cation, I n_the

exa el\s\lh & ﬁ%?é‘%%%%ﬁ%&g NB o¢gtignty the first W@U
channel aIIocatlon to WIRUi , WWRUZ and WIRU3, while
eNB2,tra ts hannel allocation to WRUW.

Thi s3t ran I\‘I’?BE%W?U% Jhergin step d forther)cgmoprises
cd)rﬁigdiﬂngjﬂymNOB(clﬁﬂﬁelcommn cont r ol channel signal i ng

or a dedicated control channel signal mapped to a DL
shared channel anong the WIRUs 120. [0041]

Al 't e4 nat i Pigd shethb @ of\IBEH BB refBvh P @uiti RCH L6 N’UBtcBSnnel is

n control channel as other uplink (UL) shared
Eﬂﬂs al l ocations. Additionally, where the NCB

channel is a control channel separate fromthe UL
user data transnissions

h d h |
og Bal U FStEEhah eI Aapheis §ia dahonalhe ACB channel i

cah@aﬁea fdﬁ?é/n beriniteé ting@d. [00421 Figure 4 is an
exenpl ary tinme-frequency di agram 400 depicting an
al l ocati on of NCB channels (desi-gnated 430, 440, and
450)6.t 0 o wie@héd ¥f QhindiRKSertZPihe JuRtioR FRAE NS thannel is

ﬁ‘gdlmant of the present invention. In particular,
Qéégqf ite? peried ghtime dedi cated t oWIRUI, NCB channe

440 may be dedi cated to WIRU2, and NCB channel 450 may

be dedi cated to WRUS. A(:(:ordlngll\“}(/l,B in the present

exanpl e, NoeRmethed ef glaimAmhergin rheinneB s configused to
e3SC 853 ANBltepPalNCB channel 440, and V\7I'RU3accesses
eNBi on NCB channel 450, whereby the WIRUs 120 do not
need to contend with one another for access to the eNB
110. [0043] As shown in Figurg,3, the allocation of
the NCB channel is analyzed by the wreless
comruni cati on system 100 (step 330) to ensure an
opti mal allocation. For exanple, the wreless
comuni cation system 100 may anal yze the anount of
time the currently allocated NCB channel has renai ned
idle, or the QoS requirenents for the vari ous WRUs
120 in the system 100. Alternatively, the system 100
may determ ne that the NCB channel shoul d be
reconflgured upon receptlon of channel aIIocation

o, o "




NCB channel can be dynam cally allocated, or

established, during periods of UL inactivity to
worionsd7a7 synchroni zati on. By mai ntai ni ng PCT/US2007/002571

synchroni zation during periods of inactivity with the

NCB channel, transm ssion nmay be restarted with

reduced | atency which allows QoS requirenents to be

better maintained. [0047] Figure 6 is a flow diagram

of agnet =10

modi Fi cam%ggggal;(ggﬂgﬂn@ﬂ%ann%ﬁ ﬁl i acco%gésn%le‘)%t‘fq‘rto the
figstoVHRU aisofirstweriodic inferval endreallocased ton.sedded WIERU for a
S;% #{}gﬂ%ﬁﬁ cfafUrst to the eNB 110 over the NCB

C nﬂ rep

orting the DL channel quality measurenents
(step 610). When the eNB 110 receives the channel

gual jty ts 11Q anal
det e?m nnﬁ\’%% %gl‘r%ﬁor ﬁfc?t mh%dWPF’éeﬁPl @W & Dg'fg“a ion GF the NCB
h@lqm&ltmmased upon Bt lsatétaﬂid ofttherfolowing ﬁﬁmﬂ%ﬂ@ {iatifP advance,

| { ted
P AT TR e PP LAePy S GRS g 1oHgar e Rgesting, keep-

ahve heartb&uts hybﬁﬂlaﬁtomb.&ﬁ Repedtualhést (HQER?Q)tfeQ&back and medium
COi NCi wg (ﬁconfl ur ed aldﬂﬁ} tion of the NCB
BEGRER Y0 Vradia RRQRIER Somiap reFegealisgent

reportl ng provides a nore efficient use of physical

reso and S ULlnforrratlon signaling with

et TES redFhed P b Wheran Gerorcritgrtion of the NOB
clehymagni £‘sa|Ha)éed eqps td Nebndbikhtishabe dhehal@lonkO rtm'.ﬁlﬁgs advance,

DL.schedul ing nodification is needed (step

ose.
“%?5?”“?%% ePﬁ’é*“%ﬂ\lB Z&’Ga]trneé‘?%rﬁ? requerngagheslule pegwrsting, keep-
aliehBeAttb ok, BVSRQTEEIS sekldhd MRARRS GRiRitin
640) . [0048] In the enbodi nent shomnilal%%rl:l guregé t he
NCB channel nmay be periodically configured or event

tri gger edr{dmdiholEASHagED! RERS ttrh@gc
ads descri bed above, this use of On@%g%nef’ﬂ%ythe NCB

ifRaspupopiatdeastoment @émalrtm wé senyges éQoSémmtement for

séﬁﬁe@@&n‘éﬂﬁ@%ﬁve%ﬁc'g pastiégk Wl‘ﬁ ?}nﬂl% wﬁ'Eﬂa%g hx'axglgu]\mcatmn

requests, mneasurenent reporting
SB’FSF‘@,IGr 2 type ef serviceyani agrashivly latmaf thedcuzoéntdy active services.

requesting UL resources using an NCB channel, in

accordance w th anot her enbodi nent of the present

i nvekR-i orfhemethodpf2lzdm $rveheneimthreaNUBREaNDRDistcvafignidd as a
lo& Sghefldddhdgayest for UL channel access on their

dedi ctated NCB channel that has been configured and

al | ocat ed for them In the present enbodinment, the NCB

chanpge  4£Qld, y¢&9g¥ d.or even

tri ggered olggtsﬁb(ap%rt g’?hgc edu m%@%qu@sts

Addi(e) ondhe first WE'RId dnansmittingfdass beetthaly CRechasid.

may coi ncide with other NCB channel uses, such as

ti m ng advance, channel neasurenent reporting and the

| i kel4. [OGB@]mRémdr ofi nglméicWhaganrthé NCBichahaelis doafigured to

Pk RSLAEG E AU Lo bia S840 Qe TP 7 Y P

respective NCB channel (430, 440 or 450) requesting

an &l oc h resq ere t he

pre ? Shee a%*g?}?%%%?feg XIPS efv?]eregn H‘S (i\iéi? \MC\E‘@""B'FY’terémﬁg“red to
proeslewignnlalg within ammediguasess @nttddMAGRY ayerll ar WIRU

120. Alternatively, the burst may be an indication

whi ch, for exanple, may only pclude one bit of

i nformati on, such as a "zero'?g " or a"one (1)" that

i ndi cates whether or not a resource allocation is

needed. The burst nmay al so include infornmation rel ated

t o the resource allocation request, such as the

anmount of UL data the particular WIRU 120 will need to

transmt, the priority of the data, the QS, |atency

requi renent, BLER requirtenent and the |ike. [0051] The

NCB nay be configured with periodic operation with or

mnthout a specrfled duratlon Preferably, the UL

. o,




resource bl ocks. An identifier (ID) for the particul ar
WRU 120 that is allocated a resource bl ock nmay be

WO p@bosiegd7to identify t o the WIRU 120 whi ch rPCDUSE7/002571
bl ock belongs to it. Alternatively, the DL control

channel may be common to a plurality of WIRUs 120.

[0055] In any event, the resource allocation is
identified to the WIRU 120 as to any period that the
resouggce | | |

aswher e t I%@%eﬁg?a%%ﬂ%ﬁ &ﬁ gre\%c? #fe &Rgﬁpcﬁénﬁil Gheonfigured to
previlerignaling withina radie resovce condrgllart(RRM)dayasTRU 120

is identified to the WIRU 120. [0056] Once particul ar
WRUs 120 receive their shared channel access grants

i n t hig. DL, Thermetkdnf clditn iy furshert comvetisihei r al | ocat ed

chan S ur b S, (step 730). [0057] In yet
anot F@r e%%%fpﬁr%w,&%?ﬁmh%ﬁﬁﬁnel may be utilized
for keep-alive heartbeat. For exanple, the WIRU 120

transgg ts riodi ee ive sign ver the, NCB, . .
chann ¢ ARCREtHrof PR, EFrete AT o SameLigmattiplesedin
thaifrequenof dohminadi o | i nk between the WIRU 120 and t he

eNB 110. In this manner, the systemcan institute any
action required to restore any | ost connectivity with

this 1gart ﬂ?ﬁl métﬁmmldﬁaa ?SdMﬂeiﬁ%{M emB(RU %aoﬁw is multiplexed
r esour ces .are all.ocate e :

.t id ?’iegﬁﬁ?‘f%&{vésgo ‘HL"PE‘?’?JB%QL ﬁi\’ber NCB channel

functions and uses, signaling for the keep-alive

hear t.heat y b onhi ped with other. NCB chanpel . )
func hlao ns 'I%%d’é‘%t%& °E%§fﬁ*él7 whersin thaNChdamaelismultiplexed in
thbeo@eidpmats. of a keep-alive signal a simlar NCB

channel may be allocated in the DL so that the WIRU

may take proper actions required followi ng a Iink

failgie. [re@H8dthbd ofelaiheb wHGRSH MCE&%nN@ﬁsﬁaﬁ&R{kﬁéxedm

«ay be util|ized forHARQ feedback. For exanple,
tgg%‘g%Q%mtaHlPﬂﬂésﬁ’F%ﬁgﬁﬁi%ﬁas, t he NCB channel may be

utilized for transm ssion of positive (successful) or
negative {runsuccessful) acknow edgenents (ACKs).

Addi £Ponal'hg methad pf Jabn d 7iwwherein e NGB draheel isRdtiplexed in

tRatanEeHemainised to coordi nate HARQ ransm ssions may be
transmtted over the NCB channel, depending on the

HARQ et hod. The NCB channel may be particularly

usef 8B, | NThE SakB5@ o1 BN N7 hiIRASHAHINEBUMGLAL! QB Ered in
eriodi ¢ feedback may be aligned wth the periodic

the FPAeUIARAIMN of the NCB channel. [0059] In anot her
alternative enbodi nent, the NCB channel nay be

utilized for MAC signaling, RRC si %nal ing and/or smal l
amoufts ofbegesthgd .clewaugii vareapin thec6BI¢hratried s ofultiplexed

ubhiy MG A 9i8{on! L GI4E go(%g hon may be achi eved

o%%r t he NCB ch?ﬁgfélh@xdr?t eslghlc):'ases, procedures with
known frequency may be mapped to t.he NCB channel to

opti gkze hygkcaly I, T 120 .
Ty a0 THE APl dVRbeT 1 (iaHE RReo (0F, (S, Homprices

T%IYQS’éHPEd"hN@EJBWhﬁmﬂ tolnsedond WHRRBEr, the NCB channel

may be used by WIRUs 120 totransmt small anmounts of

user data when shared channel or other alternate

channel is not avail able/allocated. Allow ng user data

on the NCB channel reduces transm ssion | atency and

i mproves QS. [0060] In or der_stdag provide resilience

agai nst frequency selective fading, the UL NCB

channel s may conprise several sub-channels in an XFDVA
system such as an orthogonal frequency-division

mul ti pl e-access (OFDMA) or single carrier (SC

FDVAsystem (SC- FDMA). I n one subfrane of an

XFDVAsystem there are short blocks (SB) and | ong

bl ocks (LB). An SB is typically used to transmt the
reference signals and an LB is typically used to

transmt data packets. The reference signals provide a

" I 1 S o N r~R A
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frequency/timng hopping pattern is an inportant

nmessage when signaling NCB channel allocation for a
w@aroziogarbar WIRU 120 so that it can transmt uBCTIgS100®002571

NCB channel according to that hoppi ng pattern.

Li kewi se, the eNB 110 can receive signaling by

follow ng the sane pattern in a coordi nated way.

[ 0064] The NCB channel may be further configured by

t he B 1 1 fet . , t ot he

VWRU%%I'O. aﬁgﬁt"é@%ﬁg}%?@%eﬁgﬂgb%ﬁgﬁ@’?@’?%nsm t a

reso(e)ce bassiagtingdhatN@GB chenseballerationr s, space

(antenna beans), slots, or codes. Additionally, the

eNB 110 may transmit a hoppi ng sequence, such as an

i nde270f FThprmethrodbeftclgin 26f whepgin the gt SWERY terntihates the

”ﬁﬁgg %Zoafgpwpich the NCB channel is allocated. [0065]
aﬁ‘ga %ﬁﬁpnénbodinent, the NCB channel may be

all ocated along with both real tinme (RT) and non rea

time (NRT), servj.c assist dynam ¢, 1.-dypam c,

pers ?ét entt§ rmggﬂ%?ﬁé?l??‘@t %étwg%‘ﬁgﬂ l‘jﬁ? r?z\ﬁ;n &Fr‘%/‘?’f&‘tes the NCB

chennelcocatiddb6] For NRT services, the NCB channel may

be allocated to support dynam c schedul i ng. For

exanpl e, the NCB channel nmay be used for timng

advapge, WaEiethed Ut aRCIHiitHe? ReFdprdeng:UL physi cal

resour.ce requesting, L%ﬁiraffic gtftus_reportin , '

pr ovi®i ngtiemeBrHaRg the Ny Bhanosh alleeation, &ojthe é?t WERY via

dogataaiDIandaahoMeGA R sikaNBAgSi gnal i ng, and the Iike.

The NCB channel supporting dynam c or sem -dynam c

schedul i ng may be configured at the beginning of the

dynagpC OThs @RéthdM PR ElamSE TR ek REmPristi:\RT servi ce
for one WIRU, or .in the nmiddle of the scheduling. Also

the (®B chamsetting theNCH shannelllosptipntedhe first WIRU via a
d8¥ica lrchitsolthihnakl SBRaPHER i@&éﬁwgn%iﬁ%re& channel.

channel conditions change. [0067] anne or
sonme particular applications nmay have consi stent

peri agli ci i1, 19 i
DET 28 She P PR ol RO o oy e

the NCB channe
Dlgeompmieay copdral icbannel apyYLi harednbanpegl allogations.s
periodicity at a certain tinme after each bursty
transm ssion. [0068] For exanple, in the forner case,
ti m B8- adVheaseethnd ofrckeduw biferither spmptrisimg:nay require

doct Ponsan ARl ORI B back “docs not

necessarily need to maintain its periodicity fromthe

begi BRI ng edul i chan .

t her g’_?b r eTgtE aH&%‘g% e(?ktj é:liaﬁﬂ% [ %9%%%2? '\%%Eg E‘%r g’?{?h&a ‘omprises
deteansinings isomedldpcagioneisaireqiired dud desa sbewging diype of service

' ] %)%c 069] The duration of the NCB
r%ﬁ%ﬁ%%}eﬁﬁgig/gb t%e%ﬁgﬁ?tl% "before its allocated life

cycl e expires or be extended based on system denmand.

Ter mypati 0 X1 St | .be_signpal rough. ..
an {2 catnenpered oS ol Bl b NG Bkl (iffbrices
dstegnehimga tealleation és M4Gitedablertp the NG elarined rethaipdng Rile for
(L1/L2) signaling. I n one exanple, the indication can
asrl’anl%lcvi%‘ep anoﬁ'@%nﬁ)) " signal. [0070] The term nation

of the NCB channel allocation can be explicitly or
inmplicitly signaled. For exanple, at the end of voice
silent period, the WIRU120 sengs a voice activity

change indication to eNB 110 over the NCB channel. The
eNB 110 then all ocates new persistent UL radio

resources for voice activity over the DL schedul i ng
channel . Upon receiving the UL resource allocation on

the DL scheduling channel, the WIRU 120 may inplicitly
detect the termnation of existing NCB channel

all ocations. Alternatively, one explicit indication

can be sent fromthe eNB H Qo the WIRU 120 to signal

the term nation. [0071] An extention of the NCB

I o o o o



systemrequi renments may be required. On the other

hand, applications with simlar resource and
w@eoorosi7ei ty requirenents nay be grouped i nto BPOEUBIOB/002571

channel configuration and allocation. [0075]

Additionally, there may be different application

requi renents for oneWrRUwhere an NCB channel with one

periodicity is allocated. In this case, the NCB

changgl |ffer t di.0
resogscen??éﬁoca%gg%s oralg'f# e‘?’g %t% V8 1% fu\/\ftpﬁf peomprises
dehaNGBing hoeallocationds requsngl dueatoS‘d Peaictdent fidreincatased or
d %a ec?ﬁaﬁ dgavmctth ot her UL functions such as a UL

S| g ré’ (fedt ti m ng mai nt enance and measur enent
reporting, and the like, for exanple every 160 ns.

6 t l.s th di
rosobPres The RO ST A P SRR packet

needsge) t htra@bbittils BRyeallocakioh &eb@ninatidinOtd B&OWTRYs in the
at 1160 ns interyals, and | ess resources at non-160 ns
Wirgless corarupicatifi gy st ™ t he eNB 110 does not need to
almays al l ocate the maxi mum radi oresources for all the

NCB § annf intervals to accormodate all dlfferent
scendri osIn & REFRIBSS (PRRPHEIRESB SYHEMAGMPISDE ghlegstepe evolved

N&desB (ENB) i il o P1O0LBly StiditelaMRarhismithcMGB @m@ '('W'TRUs),

shoul d.  be_ nai ntai ned during handovers from agne
methed JAr tEningopRERnCeTRV TR Dogrrgnteption, baged é@@@t chanel, the
nﬁ&ﬁh&Q&ﬁ%ﬁ%h%ﬁCBlng with a target base station to

allocate th channel for the WIRU 120 in the

tar gbd) ceffirstoWiRd in thewirplass cempuinigation gestemiepnsmitting a
syRbISroRBA IR lﬁﬁ%@ pPekizhiag da¥a E)B.é!ﬁ&%%ﬁé @NB’b@eraaxPN@péhannel

control channel in the source cell or a _shared channel
al | o€t edtherMBpietenmeiping wwm;rng@mmg adyargp (T4p gdiustment is
deeliéd; NG channel information to the particular WIRU
120. 'The information may include NCB channel resources
in tke tathpeNBéransmisppeaddadivetment Wmmntiév @mﬁlst WTRU
d%?lfeédmg é)tolﬁb & hle! dBt YRR widthlr 5T A Iikenéé

er etween the source and target ce s. The
timng difference between cells in this case may be
conmpyked S ] t g MQE
about%t 0 ?le{lehgﬁt e %f\?ég?ﬁ]g%ﬁ ﬁgglzég}ﬁrt?:lgdegﬁﬁt%ér%get gs%lag a TA
agijestinent if Q@rdef it oedgntegeaintaimpdysicobsymghrbeization between the
ekﬁ?hﬁ&@ﬂéﬁgf Wty type of wirel ess communi cation
system as desired. By way of exanple, the present
i nvention may be inplenented in any type of 802 type

7L e el Ml 4 e

th flirsti WHERUyDn g Hewhbnk(Pdg cohndrecqntedabannalent i on
may be inplenented by software, may be incorporated
into an integrated circuit (1C) or be configured in a
ci rcdDt cThpmethng oficlpirh 87 tvwithrenf therlfA commeast isticansmitted on

SRR MO DU RRGRP ARkl wrns

configured to performthe steps of any of the nethods
descri bed above. The processors 115/125 may al so
utilize the receivers 116/126, transmtters 117/127,
and antennas 118/128, respectively, tofacilitate
wirel essly receiving and transmtting data. [0079]

Al t hough the features and el engpts of the present

i nvention are described in the preferred enbodi ments
in particular conbinations, each feature or el enent
can be used alone without the other features and

el ements of the preferred enbodi nents or in various
conbi nations with or without other features and

el ements of the present invention. The nethods or flow
charts provided inthe present invention nmay be

i npl enented in a conputer program software, or
flrnmare tanglbly enbodled |n a conputer-readable

o, . o



(eNB). 3. A nethod as in any precedi ng enbodi nent,

further conprising establishing an NCB channel. 4. A
woreaohosb7as i n any precedi ng enbodi ment, furthePCT/US2007/002571

conprising allocating an NCB channel to a first WRU.

5. A nethod as in any precedi ng enbodi nent, further

conprising determ ning whether a reall ocation of an

NCB channel is required. 6. A nethod as in any

recegdin t har in

p N%g c%gﬁ%g? aseéf Sgag{r? Ifgl@r e%l%FBBa | o%yn EBb AR Burst. is
tnlaeismhtedafbﬂommg?a predufitedpeamndi duramy whidcHdi trgnsmissions have
R R’Bodl rrent further conprising transmtting an NCB

Channef s gatlontoaflrst WRU. 8. A nethod as in

any precedlng enbodi nent , further conpri si ng

conf i guriﬂg an liICB channe Anet hod as .in

pr ecéi ngBAH3EH ﬁ%ﬁt"%&?@?ﬂ% SHIPTR OTHIERDG A Igagt one evolved
Nd#erBEENB) @k iglufflity dOwirdlashednatitiecaivy Wiies CUITRUs), a

i,.me wher.ein a I at NCB channel is
o G AATBIR SPdEcior P WU Riex gmagonboptipr based
(NOB)elbAfek thoficthod comipriging:a dur ati on of an NCB

channel is conf.i ed for a, period Jre. 12,

met h&H as2ifitsth cranrmy ’é’p@o@%ﬂQ‘Pég twaéﬁﬁﬁﬁé’f‘ts to the
eNB 666t thaWER dhan@¥];st at periodic intervals. 13.

Amet had as in_any precedl ng, enbodi nent wherei n an NCB
chanfRl i thegNBanalvripg the charpel\grrality mepsurpments;

peri gdi ¢ {HYENH @'etéf&&inh@é‘lvh@ﬂ?ér%@h& f&S@HﬂaﬁEMneeded
a second periodic interval: 14. Amethod as in any

Bflecedl ng enbodi ment wherein a configuration of an NCB

changgl i ghtA98 trasRANtiRhe h&R AbwARBKPDLY E@lefdﬁhllng‘ﬁﬂsﬁ%nmentsto

functions: tim ng advance, neasurenent gfgortl ng

theyB8raaWEBSb hasedr éWGEstthﬁ gdeterminaiion r efqehetheg, scheduling

KERReAhdneaRealibgat . hybrid automatic repeat request

" (HARQ feedback and nedi um access control (MAC)/radio
resource control (RRC) layer signaling. 15. Amethod as

|0 agy progedint HTUPULRIUMAIELE e OB YEALLAY Rlw DL

channe ased upon a co nation
sﬁhmllnm@ﬂmergtsmmndéL coptroliclanmdl. r eporting,
physi cal resource requesting, schedul e requesting,
keepal i ve heartbeat, HARQ feedback and MAC/ RRC | ayer
si gnd#i ngln 4 @irelesstdeprnunicationnystprmewettiriaing abledshene evolved
NURLS! ENE) GO b bl ok @%@%ﬁ%&%@g dg@;ése BWTRUS), a
upon at ast one o qua ity of services
meghoil rengrquéstings endi albxatingr wasougceadbi vhe IWIRUs over a non-
L.cul ﬁ@g} on system a
c?%%‘t%# @%’Fch CL a%\i g@%?ﬁc §8?5agtﬂghgﬁ% he currently
acti (@ seairgbd TEIZI tramshiging e Yequastyfogrresenticag) over an NCB
gl ment wherein an NCB channel is configured as a
ow rate shared channel. 18. A nethod as in any
pr ecédi ngtlenfost WIBIRU ménitarineg devenkink €DIromihpn e¢ntydiiRbannels;

R AR AR A SP ENABIRL R TRy o

“dmiéassgmmnmnmapmwysmm; gnaling within a physical

chan ntr ' n n
enbo m=.~nﬁ1 wher et Féf?szf%l tﬁé% &Agﬁ]ﬁ%l? QUf‘S‘ E% g(‘xulrae Fggcesggmnt
aﬂinmdetst}gerﬁursm WITRILE bver thef2ld mamamremtminﬂmanlne{sl}/l&ﬁx)l
| ayer. 21. Amethod as in any precedi ng enbodi nment
wherein an NCBchannel is configyred to provide
signaling within a radio resource controller (RRC
layer. 22. A nethod as in any precedi ng enbodi nent,
further conprising nultiplexing an NCB channel . 23.
Amet hod as in any precedi ng enbodi mrent wherein an NCB
channel is nultiplexed in the frequency domain. 24.
Amet hod as in any precedi ng enbodi nent wherein an NCB
channel is multiplexed using frequency division

mul tiplexing (FDM. 25. Amethod as in any preceding
enbodlnent mhereln an NCB channel |s nultlplexed in

S~
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transmtting an NCB channel allocation to a first WIRU

via downlink (DL) common control signaling. 35. A
woreaohosb7as i n any precedi ng enbodi ment, furthePCT/US2007/002571

conprising transmtting an NCB channel allocation to a

first WIRWi a a dedi cated control channel signal that

is mapped to a DL shared channel. 36. Anethod as in

any precedi ng enbodi nent wherein an NCB channel is

[ d,.b I h I L. sh
I TN R T R

WHBRHI nent, further conprising anal yzi ng an NCB

channel allocation.38. A nethod as in any preceding

enbodi nent, further conprising determning a

r eal UBcat Tha method ofdlaien 44 wherainadhe NANgHargd tlypendlfaccess grant

ervi.ce. r.equir t .Or requi renent. 39...A method
) Geq i i e S BB T Dhesedan  reputes lidad T e access
gogiteinihe trgnemissidd Geatthe DI, Soa ¢codirdl¢hahfieRn NCB
channel remaining idle for a particular period of
time. 40. A nethod as in any precedi ng enbodi nent,

further CURRhh&thbdofiRhios 44 RiHdgeia the Wl SHeabd BRathiSel access grant
required due to a requirement for increased or

aljaeation isexplicitly sgramyunjcatad to phefirstoW TR n any
precedi ng enbodi nent, further conprising transmtting:
a reallocation determnation to WIRUs .in the wirel ess

comttii cathermethodesf clagm 45 wtharetp at lpastaane pesowaen hlpck is
cOMPATRINY, to tHE HRSE Wﬂ’@i’gfds%éiﬂ% a11bédted to the first WTRU.

WRUtransmtting a synchroni zati on burst or existing

data packet to an eNB over an NCB channel. 43. Amethod

as i gganyTRE &R HbASF GHARLY WERleintHE U15h 00 BEA P41 9c s grant
eNB determ ning whether a timng advance (TA)

allgratdeminmiudes aneideagifier (IDufpr the fissthWdRld. i n any
precedi ng enbodi nent, further conprising an eNB
transmtting a TAadj ustnment conmand to a first

WIRU48penThagaeibod of clhemetdrifuethen pomprighet her a TAI s
needed. 4 j 0L ] [

whor Son 2 PLETE P TIEL S B R e PO e over the
N{eB ¢bannel andimonitoring theddh campigrs candrolgpavhelmi zat i on
between an eNB and a first WIRU. 46. Anethod as in any
precedi ng enbodi nent wherein a TAconmand i s

t ransfhi t t €te tngethod iof slaiiAR ) farther Bhmpuoisinga contro

chanpasl . . j.. 0 ' i .
whor B a4 EbRd, BhockBoA N BLRSER AP SIBRALIRPbe wiR S,
chanfi®l nHppeaNB transnittisgtreddl.sharadathaasel aycesygraahsaligeration

Yol [
e Bl il O B0 o 08, b Bkl Ll SR T B
f ol | 6\ ngtle plueality of SITBEsi toanwoitting owkr Wieit tespective allocated
cﬁgﬁg@@1ssions have not been occurring. 49. A nethod as
I'n~any’ precedi ng enbodi nent, further conprising a
first WIRUtransm tting channel quality neasurenents
toan-.eNB gpver . NCB _channel. . t .as_] n
prec g in gP%ﬁ%végelq‘ﬁ%ncto b i c%eﬂr)n gjgsr?”f’) Fis ."ﬂ’gg%%g %ﬂ%agt She evolved
Nzl B {eN@B) chaihagllucplitlyi éfywirebess rteapsthit/rebdive Avied (WE'RUSs), a

as. i p.an r ecedi enmhodi { er _conprisi an
R R G E RN E B PR T £ BPrisRthtfh based
(Neé8jetianhel, the mthadl c@aprisirgny precedi ng enbodi ment,
further conprising an eNB transmitting new DL

schedul ing assignnents toa firgt WRUbased upon a
determ nati on of whether scheduling nodifications are
needed. 53. A nethod as in any precedi ng enbodi nent
wherein an eNB transmts new DL schedul i ng assi gnnments
over a DL control channel. 54. A nethod as in any
precedi ng enbodi nent, further conprising a first
WRUtransmtting a request for resources over an NCB
channel . 55. A nethod as in any precedi ng enbodi nent,
further conprising a first WIRUmoni tori ng DL common
control channels. 56. A nmethod as in any preceding

Y T LT T T o I




63. A nethod as in any precedi ng enbodi nent, further
conprising a plurality of WIRUs transmtting a request

wo o0071089Ur ces over an NCB channel and nonit or PEUEL007/002571
conmon control channels.64. A nethod as in any
precedi ng enbodi nent, further conprising determ ning
an allocation of resources for a plurality of WRUs.
65. A nethod as in any preceding enbodi ment, further

CONMpPEySi h .
ccceld” ortaRlmithd & RBEFblby S Hr o BB G ERBIECR channl,
DL c@nmondetectingh f@iﬂ:memf I’che rzﬁﬁo liakrihetweoeh aparticiday WTRU and
di enbodi ment, further conprising a plurality
ﬂ%¥&&% ﬁggtransnitting over their respective allocated
chan(! s. rézforidg hext koonesiviity betyeaendaihediaiticalirddMRENtand the
&ﬁ{ther conprising transmtting a keep-alive signal to
eNB over an NCB channel. 68. A nethod as in any
precedi ng enbodi nent, further conprising detecting a

failure of, a radi ink t rtlpular W'RU and
an e#% G'gh %’g‘P‘EBECIQEm%ﬁ ﬁ%&ﬂ BFfY¥enbodi nent ,
furt@r ceepvdrihggedoasiedrdlgatedsio thepetichlirtWTREL Ween

a particular WIRU and an eNB. 70. A nethod as in any
precedi ng enbodi nent,; further conprising recovering

r esogs.ceshma lvﬁféléﬁitohﬁnﬁnjﬁaﬁbﬁ SyHtaih cHpidisird at 18asRinR@eolved

i precedi.ng .enbadi rent, further conpris
8ot () BB ATaIY L RE S SR TG ESTE (IR TRUS),
et R6dE Tos Sinﬁad E&tonaaﬁetﬂapdameqdéser(mw gdédihck over a non-
enbodi rther conprising transmtting an
CORiRRHRP n@@@%%ﬁ@@ &kyn%lvébe metheebcepprsing: 73, A
et hQg asrdcBivihy aMIAREOIrAAsAMRAH; MRt Wherein an ACK
s a p03|t|ve ACK. 74. A nethod as in any precedi _&
embo@ nentrapFeiiding %aﬂeewlgdaerﬁeabﬁwﬁﬂ\m anBGB channel.
A nethod as in any precedi ng enbodi nent wherein a HARQ
transmssion is transmtted over an NCB channel. 76. A
net ho# asThemgthod pfelaimdy wherein faaACK iy & pegitive ACK.
conprising transmtting a process nunber over an NCB
channel . 77. A nethod as in an precedln enbodi nent ,
further cbhprnsthed ef glaim 5$|\ﬁ%e ﬂfetl%rasnewﬁve ACK
(RAC channel . 78. A nethod as in any precedi ng
embodi ment, further conprising nultiplexing RRC
S|gnaI|ng nmessages over an NCB channel. 79. A nethod
as 1 8ganyrpé %@ﬁi&d&g of TR "%“wdbéfé{ﬁ ek | &alfmission is
transmtting small anounts ata over an
trampsmitied oger the Méithebanreli n any precedi ng enbodi nent,
further conprising coordinating MAC | ayer operation
over an NCB channel. 81. A nethod as in any preceding

embo@f-nenthe mﬁthhépfdétmrﬁ%ﬁngh@bmguﬁingg an NCB
chanas! TQhabl3ald 2 phAA d?ﬂuﬁlbfei' vir WNCE dhadhdTet NOd
as in any precedl ng nment urt er conpri sing

al ' ocating an NCB channel to a first WIRU. 83. A

et hogl asth 0y Ao RbPGEHL RS, RIRAI BRfbus il ther -
conprising spreading an annel over -a plurality
of sigh- chHapnsinsttig HARR pataineters nvemthepNE€8ediangel.
enbodi ment wherein a plurality of sub-channels exi st
within a single resource block. 85. A nethod as in any
precedi ng enbodi nent wherein a plurality of
sub-channel s exist in a fraction of a resource bl ock.
86. A nmethod as in any precedifyg enbodi ment, further
conprising changing an allocation of an NCB channe
for a first WIRU. 87. Anethod as in any preceding
enbodi ment wherein an allocation is changed accordi ng
to a pre-configured tinme sequence. 88. Anmethod as in
any precedi ng enbodi nent wherein an allocation is
changed according to a pre-configured frequency
hoppi ng sequence. 89. A nethod as in any precedi ng
enbodi ment, further conprising an eNB transmtting
control nmessages to a flrst VWRU 90 A nethod as in

o - Y T oy o
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all ocation is signaled to a WIRUabout to be handed

over via a common control channel. 97. Anethod as in
wary7po8eeedi ng enbodi ment wherei n an NCB channetT/US2007/002571

all ocation is signaled to a WIRU about to be handed

over via a shared channel allocated to the WIRU. 98.

Amet hod as in any precedi ng enbodi nent wherein an NCB

channel allocation signaled t o a WIRU about to be

hand oV ' i.nf ' | ati .

chanody *rEa pREIHE o lclBb Sl Gt b B el pvotved
Node-B(eNBdiangl aplodilitone! wireless iramsiiiBebeivaaknits (WTRUSs), a

j [ t 0_be hand
o . B 0B i BT RS B BAEER over
nanicantmttionebased (DCBY ctetnnet] the methadcoprpeixdaing
nmbogi t | | all ti j | ed
Lo sttt Ul el RRG agiRg s fres Gias e NEOF Huish
rel atd)ng tr@ntingi:;th@g admﬁmplﬂﬁltﬂ; of Aaed bgéi- th® NOBadhannel; and
i, e rein timng advan
P ol st Ao AL fivkr Rpetabten @t dbe Bg Becbanael

source cell and a target cell. 102. A nmethod as in any
recedi ng. enbqodi.ment whergin a squrce base station
C1 s SH R AR B g o FECP o FAFRLS Sglpast oge evolved
Nudet® deNB) iahda A YplarAegdbingirelde dirdldthitMeesiorb Nudtd BWIRUS), a
base §tation,signajs an NCB channel allocation to a
mpbhei forgprovKling Relience peaigat Irspuency spleditrotidipgithe method
chmpliBRig: Conpri sing configuring an NCB channel for a

function inc]Juding any of the followng: timn L
adva{ﬂ?e, %fea\r&%?owe%ﬁewlﬁg,ba@md @ﬁ?ﬁ?e%meégwm@mssm
bk @0keS tWRU; pr ovi di ng i nformation for downlink (DL)
resource scheduling, keep-alive heartbeat H@Egh

f eedBck, alloratmedine NGB chaanehin e kT REE ardi o

Resogyce éiﬁ@haﬁi(ﬁ {iRACCE @vehePbnal %Rﬁali@sgéf sub-BRd:04s.

as in any precedi ng enbodi nent, further conprising
all ocating an NCB channel to a first WIRU. 106. A
met hgyl asThe nitikod bFAGHEH 8O vAthed] i Plurd1iydFShb-channels exist
conpri sing determ ning whether a reallocafion of an
wiidsn @single resgquycedilogled. 107. A nmethod as in any
precedi ng enbodi nent, further conprising reallocating
an NCB channel based upon a reallocation ‘

det e nafhemethodof damn 8 avhereintberplupalityadisnl-channels exist
i TR iTRYr AMLHEER BPENCB channel is configured for

any conbination of the follow ng functions: timng

advance, -neasurenent reporting, UL physical resource

request i LAl E0f j f Or . Lesour ce

sohedtl | none E{eeglék’gffglghﬁeﬁ t@{%fé%?‘n“ A %ngédback, and

MAC/ @RC | ing thehllotiononf thediGB ¢hasnehfoathe first WTRU.

precedi ng enbodi nent wherein an NCB channel is

all ocated periodically. 110. Amethod as in any

pr ecédi n gTﬁﬂMhﬁéﬂﬁcl@m $3 whezeinNBB atloeafen isichanged according

g ﬁﬁ%ﬁf% Loy, 111. A nethod as in any

“E%E@§3§ng engg%P%§%§?é€%?ther cdnprising reconfiguring

an NCB channel after detecting a period of WIRU

I nackst vi t ! recedi .

enbodt nente FEthodofbeEs FhepSndfld ool Mnangpd according
tech prereinfimored fogoreney dopeidigesqeescd.. 113. An eNB

configured to performa method as in any preceding

enmbodi ment. 114. The eNB of enfypdi nent 113, further

conprising a receiver. 115. An"eNB as in any of

enbodi nents 113-114, further conprising a transmtter.

116. An eNB as in any of enbodi nents 113-115, further

conprising a processor in comunication with the

receiver and the transmtter. 117. An eNB as in any of

enbodi nents 113-116 wherein a processor is configured

to establish and allocate an NCB channel. 118. An eNB

as in any of enbodi ments 113-117 wherein a processor

is configured to transmt an allocation of an NCB

N A™E=r=~1 1§ A A N I - - Y




125. The WIRU of enbodi nent 124, further conprising a
receiver. 126. A WIRUas i n any of enbodi nents 124-125,

wo xoozlogg79TONPri SiNng a processor i n conmuni cat i BOT/AS1007/002571
the receiver and the transmtter. 127. AWRUas in any
of enbodi nents 124-126 wherein a processor is
configured to receive an allocation of an NCB channe
for transm ssions. 128. AWIRUas in any of enbodi nents

124- A27 ' S ' Lgured to transmt
on agoNcE i Shetnpa BEBRSRSGY i EPRohGHbRE: 0 LA Tt ¢
124- (P8 wtlereNB taapsmittigaoni®] astages todhedinse YEITRY, a
real | ocati on of an NCB channel. 130. A WIRU as in any
of enbodi nents 124-129 wherein a processor is
conf 6Qur eThé anétlmds 6f tladms B6okhhereia dhie OdonbiilSineSy:Res dificlude
channe RU as a f enbodi nents
o Rl b T S R o ) QDA Fe g er s TRlafing to
atsunmnad; 416t iTEO¥matioR, cofledVdRd &Boppingeqabnee.
enbodi nents 124- 131 wherein a processor is configured
to transmt channel neasurenents over an NCB channe

t 0 aBgeNBThd &dbthéd W Elaia® T whéertin the RogisidE M@t Ence includes an
124-132 wherein a processor is configured t%Egecelv

ingrratla REREIRAG e ASBPRRIRETEIUERISH tavhigh, thesNCEy channel is

aVWbElea Yot thamyst Tarhodi nents 124- 133 wherein a
processor is configured t o transmt a resource

request over an NCB channel to an eNB. CLAIMS Wat is

clai ggd i B alwitdledd %ﬁﬁiﬁﬁ@aﬁ&ﬂ%&eﬁﬁfcbﬂﬁrﬁﬁé @Msource base
conprising at |east one evol ved

statigmin pysoyrea pelb| s bareet Raserstatiancin %éatﬁﬁtt“@n( awrche@ Jeast one

wArdlBi eeh it REQ &I idlt 3(W'?RU§ ORt S{thed f@ﬁsﬁglﬂtuﬁﬁhg a non-
channel to thefplurallt Us, the nethod

R
ceRfigption heg #&wegﬁmﬂgg arhagdeven dhaanethod)comprising:
al | oﬁét ' nﬂlé Jb%r%%ﬂﬁ@ﬁ Isfg?xa‘i’in 'tﬁé q:ax:%BUasé Qt)atmn to allocate

det er mi ni ng whet her real | ocat | NCB channe

apNEBohianag! foatrad“{']&BUraé@m dehe ihﬁgd@th everB channel

baseg,u poghg]t 0 Eteﬁé%eo foﬁrblﬁ%ﬁﬁﬁg‘a%aﬁ b‘gf' ha#nnel 1r the WTRU
net ho ﬁ1 er conpri f
ab@ah@mb@hﬂn@ﬁdim?rN@Bdchannel aIIocatlon to the first

WIRU .y 3.

Fur e coRee NEE PTG b K Bl Gt A 0dH glocgjod by the
taxgeh bdsostaglom. m 3 wherein the duration of the NCB

channel is configured. 5. The nethod of claim4

wherein the duration of the NCB channel is configured
for 0. i nTheimethodnef, clgim i wher¢indthef N€IB ichannehalledation is

s S Tt I e R

NCB channel is configured to exist at periodic

i nt epyal sy f ax -

chan 221 i sﬁgltg%tglgtﬁgéfh?gug hGeé: ir g% %ﬁﬁﬁ lf?'li%r‘és\itcguocamon 18

s;glaileﬂjtoctherw TRLAhbewidtorbedi draled tower via aaslsaered chaiiiellalicoated to
periodic interval. 9. The nmethod of claim3

m%ereln the configuration of the NCB channel is based

upon at | east one of the follow ng functions: timng

advance, neasurenent reporting, physical resource

requesti ng, schedul e requesting, keepalive heartbeat,

hybrid automati c repeat request (HARQ feedback and

medi um access control (MAC)/radi o resource contro

(RRC) layer signaling. 10. The gpthod of claim9

wherein the configuration of the NCB channel is based

upon a conbi nation of the functions tim ng advance,

nmeasur enent reporting, physical resource requesting,

schedul e requesting, keepalive heartbeat, HARQ

f eedback and MAC/RRC | ayer signaling. 11. The net hod

of claim3 wherein the configuration of the NCB

channel is based upon at |east one of a quality of

services (QS) requirenment for services currently

actlve on a partlcular VWRuln t he mnreless

o - . e o o o ] o



20. The nethod of claim 17 wherein the NCB channel is
mul tiplexed in the code domain. 21. The nethod of
wa@ b@08207 wherei n the NCB channel is nultipl exedr/us2onhnen2s71
code domai n using spreadi ng codes. 22. The nethod of
claim 17 wherein the NCBchannel is nmultiplexed in the
time domain. 23. The nethod of claim 17 wherein the
NCB channel is nultiplexed in the space domain. 24.
The th of lym wherngi n.the nel is .
i 151 exihe methBu e FralficEs, Dbiita fné NEB Mot allocation
sigBbidd)to tBe WTRE alsdutae befhaidedraver idadesninférepatiel) relating to
ther conprises. reallocati the NCB channel to a
N g AP R eRER 49cl 1. 1 ur her
conprising: (e) termnating the NCB channe
all ocatigpn. 27.,.The hod .af ¢l ai.m 26 ei,n th .
fir s'? ‘V\Z’%ﬂ"? é?‘?‘ﬁhﬁgt %fg%{aﬁ? ﬁ%ng‘ﬁ‘éﬁme eaN}g% aﬁh?a&'i’.ef Fdlocation
sighaledetolthe WIRTS abditd6 ballenried dvee itdNEldsSinfordddtesn F)8ting to
NCB channel al,l gocati on, . The nmethod of claim1,

hoRRiPE SPAReRASE 18 the faresy ceansni tting the NCB channel
allocation to the first WIRU via downlink (DL) conmon
control signaling. 30. The nethod of claim11, further

conpfd-si npe masthof pfs slainy §Y Wheraiepthen N(fa|channel allocation
sighhREaI tAR WPRUNEb it totbe\WeRldeWi e irilPad &sAhestns AR Adlating to
Channel signal that is mapped to a DL shared channel .
tigyng pd¥aRe’-hod of clai m Iwherein the NCB channel is

all ocated by the DL common control channel as UL

shared channel allocations, 32. The nmethod of claim1,
furtfer comprieshed of clajmqfd Whereiy fhectingipe aduaneg information
il REA tifing d3ferbite BBENQM, Qe Sudbdloll MAGLEL argbfPell.C)
further conprises determning a reallocation is

requi red due to a changing type of service requirenent

or a7gDS FiRO RN claidf 69 WiRrdRltA8doRceHalk Rakion signals the

wherein step (c) further conprises determning a
NiCihrhannaliablecation tojthe WillUe t ot he NCB channel

remaining idle for a particular period of tinme.35. The

nmet hod of claim 1l wherein step (c) further conprises

det €7%i niPee metlzed ¢ftaimn 68 whereiaphierterked base stagion signals the

Nggg LIeng s ] §§Wﬁ? r decreased data capacity.
.H#ae ne %%%ﬁ%éﬂipgln1 ,fﬂurther conprising: (e)

transmtting a reallocation determ nation to the WRUs

In tae W I?neé. Siraless gm&rﬁ%%t?&n %@érﬁ%mﬁ)%s Iéq ?telea t one evolved

wi rel ess ‘conmuni cat'1 on system conpri si ng Bt 188t Oné
Nede{B/&iNBbaed B glendjtyaefdvirelsiss tednsnyitivécaive ehits WTRUSs), the

i.kl.receive units (WIRUs), a method for timng

dg?@%%g%&%ég} a non-contention based (NGB) channel, the

nmet hod compecebiempg: (a) a first WIRU n the wirel ess

conmuni cat | m.tyansmtting a synchroni zation

bur st orag%%gfﬁ%§£§g%gipacket to the eNB over an NCB

channel ; 4 mocessor ehBmomtuaicativnngithiled feeeivar Andilgtransmitter,

dvan TA | ust t s, .needed: . an he eNB .
wBRE hernt Rl 5h PRt s BRI 48 kel afention
bakedd NGB chapavel, tthencieitdheiallatatdon of a phetihidar 3WTRU, determine

egde The nef had,of cl.ai 7 erejn th
e g S PHARmREL A 2 e L Eerlpepfe Fhec R ghannel
basedniminnthehdetemainagionchr oni zat i on bet ween the eNB and
the first WIRU. 39. The nethod of claim 37 wherein the
TAcommand is transmtted to thg first WIRU on a
downl i nk (DL) common control channel. 40. The nethod
of claim 37 wherein the TAcommand is transmtted on a
control channel napped to a DL shared channe
assi gnment anong WIRUs. 41. The nmet hod of claim 37
wherein the synchroni zation burst is transmtted
foll owm ng a predefined period during which UL
transm ssi ons have not been occurring. 42. In a
Wi rel ess comruni cati on system conprising at | east one
evol ved Node-B (eNB) and a plurality of wreless

e o



44. In a wreless comuni cati on system conpri sing at

| east one evol ved Node-B (eNB) and a plurality of
wowooelogws7 transnmit/receive units (WIRUs), a nepdimdsioor/002571

requesting and all ocating resources for the WIRUs over

a noncontenti on based (NCB) channel, the nethod

conprising: (a) a first WIRU transmtting a request

for resources over an NCB channel; (b) the first

WIRUggni t 0, r ol

(0) B or Tk B fo Mieke RIS ERS0Els FOAN oifigured to
ccﬁnﬁgtre\ﬁfxlemﬁia ¢Haa1mi bebeb gpom urlrﬂwnscbainlemf thy $oltowingdnctions:

tr hared ch
el S ph bl S dRlip R oy e R o seedute
requastings drdepedliveh hemebeat, diydirid atdtemfatmsfepeat request (HARQ)

W, ra t over th n Ll gcated toth

1aePpapk A aedinradesh chria AR ReioMS R SRR RBO) laver
sipgmaligg. channel access grant allocation is inplied

tothe first WIRUbased on a resource utilized for the
access grant in the transm ssion over the DL common

cont 80) cTR8 BNIBﬁofdlﬁm 78 QvH&biiD&hleroﬁs@bfﬂs@ﬁrﬁM@Q cehfigured to
ann eSS gr ant. al |l ocat|
%aéfﬁ#r@. fiﬂieiN @%ﬁhﬂﬂD@iP@a d gopRd cammlinaiiprt the fupgions timing

adRidey fleaSthfdnietd r @ﬁ@&ﬁigﬂ phydieals treSdifrcé eﬁé&ﬂ%@ﬁﬁné' @ekedule

i's commu |cated to t RU as bei | ocat ed
reqreshogs keep-alpyeRparypeat ﬁ&%&g /BRC layer signaling.
wherei n/the UL shared channel access grant aI | ocati on

i ncludes an identifier gID) for the first WIRU. 49.

The #&t hobheeNY eof chainy 7 £§ssphig further gonfigured to
aRhizelg H1K%%W%et(m3§%dﬁlk&ﬁeﬂtsr equest for resources
over t channel and nonitoring the DL conmmon

control channels. 50. The nethod of claim49, further

Conpghsi N 5 ae}elgs%tc%ﬁml&bﬁgtlaza sfétle&%mé%lﬂé al BEQWYHERVolved |

for the plurality of (h he eNB transmttin
Nole- TSRk pod acrirmiity chrdedessiansmit/tessire aonia GVTRES), cach
“ﬂjf-v] o}ug SheoWRUs over the DL conmon control®

anne §(|) the plurality of WRUstransm tting

overt hei rai!‘e@p‘é&!‘sl ve al l ocated channels. 51. In a
Wi rel ess g;gﬂg ek system conprising at |east one
evol ved l\% ﬁ}l %)%d a plurality of wireless
t ransmi t /& pragessorin cornyuiieion withi¥he rengivepand the transmitter,
I .
el oot LR, Bk R Lo feRER B RBlopb g non-contention
bagad (INCB) (ch@apet rﬁant;tmnsmlmmas, Kzepsmit o» thegNEB thanied, and
Qgﬁo etecting a failure of
r%g\gaol&[&l %gg?\li\lgéen a p%)rutl‘lgcul ar WIRU and t he eNB;
and (c) restori ng | ost connectivity between the
par t $§ uI ci;ﬁﬁm Wheizm tﬂg %rg(?etsp&qs %tﬁleg&mﬁgured
urther conpris vering resources
tcatrlaosunb«'d smltrhmzpupnlb@mﬂauvemcacharmqi andperfosm a timing
.cation system conprising at | east one evol ved
a nggg-j%hf'eNB) and a plurality of wreless
transmt/receive units (WIRUs), a nmethod for hybrid
automati c repeat request (HARQ feedback over a
noncont enti on based (NCB) channel, the nethod
conprising: (a) receiving a ELARQ transm ssi on; and
(b) transmitting an acknow edgenent (ACK) over an NCB
channel . 54. The nethod of clajgn 53 wherein the ACK i
S a positive ACK. 55. The nethod of claim53 wherein
the ACK is a negative ACK (NACK). 56. The nethod of
claim53 wherein the HARQ transnmission is transmtted
over the NCB channel. 57. The nethod of claim 53,
further conprising: (c) transmtting a process nunber
over the NCB channel. 58. The nethod of claim53,
further conprising: (c) transmtting HARQ paraneters
over the NCB channel .59. In a wreless conmmunication
system conpri si ng at Ieast one evoI ved Node B (eNB)

o " o L o



62. The nethod of claim®60 wherein the plurality of
sub-channel s exist in a fraction of a resource bl ock.

w6 3007/089met hod of claim 60, further conprisi nBCT/(8)007/002571
changi ng the allocation of the NCB channel for the
first WIRU. 64. The nethod of claim63 wherein the
al l ocation is changed according to a pre-configured
time sequence. 65. The nethod of claim 63 wherein the

al | ogat i opni PR GYeHaids 89 (ug{éﬂgxﬂt@le?ergﬁ&g&oyﬁpfﬂe?g%lbﬁgured

frequency hopplng sequence

te thepRmit channial srasgnrqupnisiover e NEdhaimnmel tnfheeiNB ghd receive
ﬁﬁﬁpsec‘ﬁeﬁﬁlﬂl Ssliehiitenfl Bdm s e]ﬁhe met hod of claim 66
ereln t ntr messages 1 nclude information

selected fromthe group consisting of: a resource

nmessgge r |nfor tion

CodoBd anih8 IR & aikliBy GAbf thelteBlonsPt BB eE Paplgure

tﬁiraﬂsmne arresdna"ch mpqpnesg oseqtlenNE€B clednid $o e eENtex of a

prescri bed set of hoppi ng-sequences to which the NCB

channel is allocated for the first WIRU. 69. In a

Wi r eBéss Immréleﬁdomnﬂ;t&hﬁnn ssastpm' ®nfFidAng atilea st diS®olved

0 our et base station
TafBrenih g3 Biseif o i e Ehaetiranlin e etpe, o
mithbd €M ﬁld)vldmgrﬁéhm-ﬁoﬁ@htlﬂﬁlb&béd INOEB)ahaanebiy et plafality of

_é?K%?tc nnel .during a handover, the method
V@gﬁ@gr e ]f%ffccllﬂgn%‘ﬁrce base station signaling the
t ar gét) basemfighaing ant NCH | deainel dor NCButstad ekldetdd from the

RU abgout .t a be handed, over the t et base

g ot | HIRE. ARG IRAS I BRepha oot bk (UL)
phgsihsl llhaaadﬁxél | xeth_aéstlﬁgl] qbréﬁ%luﬁg ﬂﬂ&tmﬁm?ﬁ %ﬂ"t?)v%ﬂim {BLNEBource

e oc i on al|ocate e targe ase

shetlo: He ﬂs%ﬁba%fhsgqrﬁ AYOmAkST EsReat Heaness (HARQ)
fedana e ardd Mﬁmqude§s Eoafial @dA) orHeadid Rés&b&utcan@rmRRC)
handed qver via a common control channel. 71. The
laper $iERa0g% | ai m 69 wherein the NCB channel all ocat ion
I's sggnal @l@oéa@u% ¥he\WIBH dadnbl PR Eirbandstiyover via a
shared channel located to the WIRU. 72. The nethod of
cl ai W69 dpferainingghether a erlnsntigniofthe N6B diagngl isgequired;
ah@ the WIRU about to be handed over includes
information relating to NCB channel resources in the o
t ar g&b cerqallopatingh gbereN & dranzieli hesd \tnoneithet peallocation
dNBnihanps! allocation signaled to the WIRU about to
be handed over includes information relating to
hoppi ng sequences in the target cell. 74. The nethod

of cha m@ﬁem%ea Gfémi%ab@%h%p Qﬁlal\ﬁﬁﬁ ERAARE co figured for a

gnaled to the WIRU about to handed over i nc
Bration dnbe &llawing functiqns hgmag@dneece, TseasTrement teporting,

UL sHREdm 7&5%?&9 'r@qﬁ&ﬁufg' r@)lrbgnﬁﬁéaﬂﬂgrﬁlﬁ&gﬁ”ﬁ;r' ?IT resource

includes a timng difference between the source
S@%ﬂﬂ“ﬂm» t keqpetlive | hearpgeatTHIARQ hisgdbacks| anth MAC/RRC layer
&l n the source base station signals the NCB
ann allocation to the WIRU. 77. The net hod of
cIa|n169 wherein the target base station signals the
NCB §§annﬂ1e %ét%%ﬂt 608 ahf2 ééh' @vh\Mr-BH Fl?z? NCB c@la‘ﬂﬂn@f‘ lis‘:"gfflocated
comuni cation system conprising at |east one evolve
ppradicallyeNB) and a plurality of wireless
transmt/receive units (WIRUs), the eNB conprising: a
receiver; a transmtter; and ggrocessor in
conmuni cation with the receiver and the transmtter
wherein the processor is configured to establish and
al |l ocate a non-contention based (NCB) channel,
transmt the allocation to a particular WRU,
det erm ne whether the NCB channel is to be
reall ocated, and reall ocate the NCB channel based upon
the determ nation.79. The eNB of claim 78 wherein the
processor is further configured to configure the NCB
channel based upon at Ieast one of t he follomnng

L, . B L ] o e




wherein the processor is configured to receive an
al l ocation of a non-contention based (NCB) channel for
WO p@®gd79%i ons, transmt on the NCB channel, apdr/us2007/002571
receive a reallocation of the NCB channel. 83. The
WRU of claim 82 wherein the processor is further
configured to transmt a synchronization burst over
the NCB channel and performa timng adjustnent 84.
The R ' urt
conf ?%-u :Jggh% %%lrt glr)granféfqggﬁ gﬁnq”ell&&?}ggg}be?grér}g hs 0\53 er ?lﬂogated fora
daeBiemannel tothe eNB and recei ve updated schedul i ng
assignments fromthe eNB. 85. The WIRUof claim 82
wherein the processor is further configured to
tran®@i t Ehe esdbod of clagme’s, faxther térapERgzhannel to

compiPs; ireaptPudelthRATE FORTE pAR: A8GaRkR Chtriod of WrRU

ipdativaty.ty of wireless transmt/receive units (WRUs),
a method for providing a non-contention based (NCB)
channel to the plurality of WIRUs, the nethod
conpisi Nhhe &s@thc@nfblgﬁmis&; farthbEEorapeienigd: for a

function sele tec r ol | awi ng.functigns: timng
nevalfle. ok 85 1o e bruton s dfteed evhnt:
resource requestlng, provi ding information for
downl i nk (DL) resource scheduling, keep-alive
heartbeat, hybrid automatic repeat request (HARQ

f eedback, and Medi um Access Control (MAC) or Radio
Resource Control (RRC) layer signaling; (b) allocating
the NCB channel to a first WIRU; (c) determ ning

whet her a reallocation of the NCB channel is required;
and (d) reallocating the NCB channel based upon the
real | ocation determ nation. 87. The nethod of claim
86wherein the NCB channel is configured for a

conmbi nation of the foll ow ngfunctions: tim ng advance,
measurenent reporting, UL physical resource
requesting, providing information for DL resource
schedul i ng, keep-alive heartbeat, HARQ feedback, and
MAC/ RRC | ayer signaling. 88. The nethod of claim 86
wherein the NCB channel is allocated periodically.89.
The nethod of claim86 wherein the NCB channel is
allocated for a duration. 90. The nethod of clai m 86,
further conprising: (e) reconfiguring the NCB channe
after detecting a period of WIRU i nactivity. 91. The
nmet hod of claim 86, further conprising: (e)
reconfiguring the NCB channel based upon a deteced
event .
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