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its actions in both the CNS and the periphery through

four distinct histam ne receptors, the histam ne H,
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al so have inverse agonist activity to both bl ock
exogenous histam ne effects and to shift the receptor
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neutral state. The wi de distribution of H3 receptors
in the mammal i an CNS indi catesythe physiol ogical role
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O2he Ve A B pfisedlh B Bhnesiringeint (TS et ¢ e s

' n the h{@drﬂmﬁﬂfiaﬁ&?sy@%msﬂhﬁru\ée ThHe W&oﬂﬁ)ﬁp‘l& @rfmb) the
in the treatnment of several disorders. Such drsorders

i ncddielransoeiveits\at theNtedelBi andithalJE danoletdransmit.and 0@@jvel 44,
2741- 2748 Ph I
5 5 QsmuGgeistyb R0 a Gandtaiver BUSIRER A coPple b L,

ac Hf)&aﬁ%{)ﬁéﬁé‘ strtih@ rdhsiiisHoh, afg BBNer 1y A @@ dnkiRsion
di sorders such as attention deficit hyperact|V|ty

di operaéen mmm)ﬁmhdedaaaqfh@r stasting regepieogs eAt nocpoing logmmhay the

DRl BT SRS FERE RN weCGR G Roues RraciheVe

sl eep dirrRPingddperatiORROUERRYst bE3iMbhréifsdd With HRINR!
di sorders, vesti bul'ar dysfunction such as Mrbus

10 Ve Hiosyeser, Hpompeiersen errpdongrstandby e sleefy thingnthe Md?ms,not

o REropt A s iRtnk St ik el Bofef rimate,

di Kvidhl thhe (B ¢aﬁ\€ﬂeH3e fiR6EME @bwanhlag@ﬂtrat)%n gnaRBPiR ¢4 dlﬂﬁiu]/t to
i nver se agonl sts. Such ant a%pnl sts I nver se agonl sts

ar g1akg aftiming sstimale &prehe PRk ca@qertberosmééﬂanmganon delay
PagLi Gl ﬂ{\ﬂq oddB difink b%ar‘sgf.ﬁr}]o b c{r @F@%gﬂr%?l nimencing

di Séase€s alre assocCl
15 HS tra ffiee el B had 1o dah§ oot & sedontesessi(RIA) PRodeligrette K8 network.
"al kyl ", alone or in copbination with other groups,
r efsercg theuplink tiniag denesitinag 3liangd pet, 8 faienevasd aeaedismeeded.
arie gl@g rpghwn dso BYGI 6% grzﬂg @t RhxiffunP B Bt fitc timing

on atons, pre era one to SIxte
at AiiSmatomr &r, r, Qﬂﬂﬂﬁlb ldgteafimed @y ﬁlarmsﬁrdmmartsmmneﬁr iR ones
term"| ower aIkyI or "C-C7-alkyl", alone or in
cowhitiadellasdgeswhithfarest the gientestglistancelfedm tlerNodeB. This results

branched chai n aIkyI roup th 1 to 7 carb at ons,
0 pr & ayitaAnoverhaad e b el ofod camagt i ab for Gagspissions.

W By éehf If 928 %q@rkn?t onHfta{ E:Hétqrob sHE ?&{%‘in%&’dF@r cell

stral ght or ranched I'n al kyl group
c a%ﬁ@§u§IMkm Bx gl elmeqffasteraal 0lrs i8 h@runreand branched
C1-C groups are nethyl, ethyl, propyl,
i sopro pyJue to tepinknowa vound- mptdaetay, cerb/leht)rbnal sdsietrbmmi'reca
pentyls, the isonmeric hexyls and the jisoneric heptyls
pr 4T8¢ arﬂrgi tiFps A yhe %ﬁdmeﬁwr Althqugihitie Ry pracedurg lwﬁ .
Th &
25 arr P pORuh et OL Slaioniahl s DEEPRAG R
c aoberheadt waeds teshicinclded incdvepy rppé jn mylet tmkmrpptbr; the most distant

cycl opentyl, cycl oh | or cycl ohe ci al

o @88 Pl stz Re B SeptiReey ook apess S i pger guard
" ahikf% Yre &ﬁulré@melﬂhskl@ﬁiger pré&fnfd1Ss ihQrddiQo GrabRe the fower

wherein is |ower al and the term"| ower al kyl"

hageaehved bydhe NodeB. Fhisdnrtkgrdrdreasesitheoverheadpl es of
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I norgani c base or an organic base to the free acid.

Salts derived froman inorganic base include, but are
wmodoshoTerst ed to, the sodium potassium |ithi uPCT/EP2008/051327

amoni um cal ci um magnesium salts and the |like. Salts
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t hi enyl, unsubstituted phenyl and phenyl substituted
by one to three groups selected fromthe group
wa@oonsitet2sng of | ower al koxy, hal ogen, | ower PCT/EP2008/051327

hal ogenal kyl and cyano; p is 0 or 1; R9 is selected

fromthe group consisting of |gwer alkyl, cycloalkyl,

t hi enyl, unsubstituted phenyl, phenyl substituted by

one to three groups selected fromthe group consisting

of | ower al koxy, hal ogen, |ower hal ogenal kyl and
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mis 1 or 2; R5 is hydrogen or lower alkyl; R6 is
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formula | according to the invention are preferred;
whdirestly ® thesstmy of thgeRcA a\nddqw,u in aggpedasicn With ansaspect of some
C3- 7 al, k . K nmeani ng these are conpounds
of (l)’P(rjr'u em °fﬁ§%u"r‘{§g‘f e for mul a wherein A, R3 and R4
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of forrmula I having the f or mul awher ei n A R3 and R4
are as defined herein before. Further preferred
conpounds of fornmula | according to the invention are
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preferred are conpounds of forrmula | according to the
i nvention, wherein R4 is cycloal kyl. Preferred
conpounds of fornula I of the present invention are
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(1-cycl ohexyl methyl - 1ff- indol-5-yl)
-(4-isopropyl -pi perazin- 1-yl) -nethanone, (1-(IRAS)
wo leobitesi o [2. 2. 1] hept-2-ylnethyl- [ff- indoPeBERI0)8/051327

- (4-isopropyl - pi perazin- 1- yl) -nethanone,

(I-isopropyl-1ff-indol-5-yl)-(g-isopropyl-piperazin-|-

yl ) - met hanone, (4-cyclopentyl-piperazin- 1-yl) -
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DMF, THF, di oxane, and the like. There is no
particular restriction on the nature of the base used
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such bases include NEt3 or D P,
(dii sopropyl ethylam ne), and the like. There is no
particular restriction on the nature of the coupling
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menory dysfunction, mld cognitive inpairnent,

cognitive deficit, attention deficit hyperactivity
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reuptake inhibitors (SSRI) and aqents that stinmul ate )
me £a35othe JpblQyying pagameigrs wernanphisahlenpreambledsnath af | magtransmit
of the above agents nmay be enconpassi ng separat e,
sequential or simultaneous adm nistration. The term
"l ipase inhibitor" refers to conpounds which are
capabl e of inhibiting the action of |ipases, for
exanpl e gastric and pancreatic |ipases. For exanple
orlistat and lipstatin as described in U S. Patent No.
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i nvention include, but are not limted to, APD356,

am norex, anphechloral, anphetam ne, axokine,
wheozpbmsan ne, bupropi on, chlorphenterm ne, PCT/EP2008/051327

cl obenzorex, cloforex, clom norex, clorterm ne,

CP945598, cycl exedri ne, CYTOOQHGhr Q, dexfenfl uram ne,

dext r oanphet am ne, di et hyl propi on, di phenet hoxi di ne,

Net hyl anphet ami ne, fenbutrazate, fenfl uram ne,

feni sorex, fenproporex, fludorex, flum norex,

f upbwerydtnind UE|of12gbBim fiix ad timiigyaivhedeas i 200s. It is true that, for

Ievophacetoperane mazi ndol , nef enorex

me AN e stisterse®, herotal prpmble saciey witheytdhefiming advance is
NOEAREWRR ?ﬁgmﬁbrﬂ Ghe %ttﬂﬁﬁlé ’aﬂ{;’:ﬂ%ﬁ f zﬂ% itd fﬂt Yose distances, 20%
phennetrazi ent erm ne, anolam ne,
let1>£ tMrpeeam( Sb1e aingo aribst —SSeb,Ulbf gmlnnﬂcl:, thd ik Qy reSRIfEd W&HMOS)
uri nabant st er oi da ant extract (e.
5ps5 ?1}(7 yﬁgo @73)35 B 63 {imingadvange g the trapsmission iSigpe s
th
S PR NI EIE T 2 SRS RElbCer R ngBfiny s that the
s e peambleereegyodfahe shartenpd pieamblehis bivays sargér thaethie energy

conbinalonvmt a co und. of the e t i.nvention
o Eiea o thritleft oreamenarhe mot SRS ket OkRY
sertral 'T'B%nsﬁ%@%eq;@f f@@l?subt&ﬂbbg p@«ﬁ&e&h%l éhoﬁl%iﬁ h?d.
t hereof. Suitable agents that stinulate netabolis

10 bodhatfistthe WA shauald tmnlsmarthe psamblerit fidlipewer igdependent of its

hor no g. ACD-9604). The use of a conpound
5908{’] %ﬁ tﬁﬁcélﬁe manuf act ure of a nedi canent for

t he tr eqtdaRBE sedfrOhaNE Move tha us®BRSfiked fifling JA4ric@Mkes care
who is also receiving treatment with a conpound

sepEthedd D tioring wecegaitpanthepsisequendy alfows thegasid period to be
Ir gzhltti)l ! r']Thl agaélat{nors%g g& %dv%ggl é gonrt%d%sl%l t Ctgyltx%ﬁﬁusef @%%A Uvindow
15 neﬂ‘ﬁp QJHJ(,&;,TESQBW@@QM tb e RASviali®0s RQuipdy ?Zt:orﬁ/f:nﬁd}ﬁl techniques.

present invention. The use of a conpound of fornula I
i nAdtgenaginelys usetof adixed tiaming Gﬂ%ﬁ%ﬁ?“ﬁlﬁr‘m preampledengihyt Ter, to

angle B{c‘?éé@&{ ¢r8|ﬁ i9d ¢ %’r@aﬁﬁ% lérl;gﬂﬁl R BE ﬁ&%ﬁ%dméda%dsé’y

recei vi ng pase in
pr ecﬁ:e.reabbr)almchhnqned)mhgcﬂmlllppmmﬁ Iafgerk:ﬁvc&h@O an obj ect
of the present | nventi on is a fur ferred

obj ect B5ciseof the T@H@fmwwt,tth%a@rh@ﬁ@e &/ Bt iy pome
of ; { R =Tel=l)
20 riEYa'?Eeé W%%&?I#Mﬂrhghanﬁwf rIE' E’:‘}I?]mcon'p%?‘mgt iSsions (as it
ad wionldsda mtHI2D, whera thik eomqepuisitins| oy agfliceble). vidowewarnd UE’s
c ound, accordi ng t ormula | ,in Co nati o r
oo sy CTRE RSl ot rrdramte bR G potcara e SR SR b o
a {HRaaReptitH dHithObngdifg Hé\f?MhﬂJ t?%smmﬁfne'lplstbgﬁe\}eﬁQﬁzﬁ@hls will
inhibitor is tetrahydrolipstatin. Al so an object
t heot pose niuic of ia pratiiemphavoer, dscaise snmlbaid)naﬂ)oweslfown thatdJE-

55 M IRa et RIS fo? pdarae o BnadiinPohaiht h¥os)

' NBbkitiGHs bePdédnl cﬁﬂh%h{ VES.eAnaaM ¢ pRlahibid ﬁ&dsﬁnssidn doulhave
further preferred object to provide a nethod of

t r semedmpacyin hotenot ardasrin ovfthJEs prie vgraelesady spaced, but it must
gnﬁgﬂo%m% dlsn%r%rrlgceeghré ALY %%%Is ou el(n)'l M esqu&MyEEMe}eflore the
t heffefi@veén 6mhtarb e tdrmitaly @il bbomaiginl. a conrpound
according to fornula | in_conbination qr association
30vv| th a tThedisassianahorg censidssed the Ghnissting pnlyfrom the RTD. In
ﬁ:facgh@ Ghdid gppﬁgﬁ%aglr%‘s be ed%%b%o%?ﬁﬁ‘tﬂeﬂueﬂfﬂ d DL-UL
ers t ounds ecred ron1t group consi sting
of 1) PPARg agoni sts such as pioglitazone (actos) or
rosiglitazone (avandia), and the |ike; 2) biguanides
such as netform n (glucophage), and the |ike; 3)
sul fonyl ureas such as glibenclam de, glinepiride
(amaryl), glipizide (glucotrol), glyburide (D aBeta),
and the I|ke 4) nonsul fonyl ureas such as nateglinide

o,



CETP inhibitors such as torcetrapib, JTT 705, and the
i ke; 5) PPARa-agoni sts such as becl ofi brate,
w@eooBitomezi | (lopid), fenofibrate (lipidil), PCT/EP2008/051327
bezafi brate (bezalip), and the like; 6) |ipoprotein
synthesis inhibitors such as njacin, and the like; and
7) niacin receptor agonists such as nicotinic acid,
and the like. Also an object of the invention is the
nmet hod as descri bed above for the sinultaneous,
sepwitelting bmes Gqudnt thelradid trianscstvesstto oetund thairddmolRA chains),

B A, LRSS LA o
CORRMMPNOQEB S WAt shilll v ih R IPRHERS NHEB Charfkes from

medi canment for the’treatnent and prevention
dyg‘anq@md@m tpsrecttpt@nb aSudbrEPsmereileft abtad theeémussmg merely to

S onfRUegr Piruatfiren gaer 3L 1RAT rtion  Hfes % will b
Pr edaBily appap&it @6 thel perddh@foffinaty BRIUINA heddrt thafRICHRIEs @h also be

prevention of hypertension in a human which conprises
adifichided imthesanespt as d¢$§flb$dei!h0|‘/@al |y effective anpunt
of a cony

assoCi at | nger 1l;i&sgraf%zg?%cé { qc#n%elétF F%%Sﬂs?%lg wdﬁbthﬁ{nvgption,

an aﬂeidm }i@%’xﬁlﬁﬁ&h&x& WBEHN in syktems Bk&'LTE TDD will now be
"anti - (Eert ensi ve ent” or "blood-pressure | owering

10 agé?ﬁ°“b¢ f Ehasradio igtorget pbryserisdikedd & THR wtiizegsubaframes
t
" o REifg 5 3rafton bt 139463 EBS FT0. O HRE RA G WL ik be
( came! &n)L.TESDID dpid dimjlunsatens), it fsadvmag“ebbs (ol”mﬁ@:rﬁﬁ tHe)UL

[isinopril r|n|V|I zestril), moexiprjl (univasc),
pefighdls bt the omain. ol q*rg'artp mc%tel@ub? pirqular prppesties of
a it
: g‘fei?éf’a%%dnﬁ?ﬁ%%2%‘%%?"@@%‘5%‘3 MR e EamiL. FIG. Sis an
15 canxiesple pha c()rateanami)sc;qtmpc@ﬁ)ﬂhaarmgzt eychit epreﬁx (CP). The

AT LSRR b OO AR R e
AdpeiiiRh B e By e {eE1oB NS belrainiAEN" filohvatfoRaPRA

t he bet a-adrenérgic bl'ockers including acebutolo
(s embodnh)eptsatsm GP, the dangthnefrthe CBas typadaly clidsentobhejhe same

bi | | ol ol | | ol
(1 Bt Pedegn S{GERHT To e itcksmer Fte tpdiire S atk St
20 ( | @Xﬁﬁ;ﬁ@tﬁl@hl%ﬂl&laré ¢ipskEp)s IOBEQP‘T nanp! 0'806)1§‘d5‘sr fludtrated in

ockadren) and the al gha/b

ad[ ((leﬂFK@ﬁ@tedl fifak hiﬁhl%né}%\fﬁﬂhé Q}ucﬁﬁé’ﬁﬁgﬁg a duration
| abet al ol {nornodyne), and the al pha-

adotomly 6 Shisdak alse bﬁen:pnopowg fptr IaEBél‘ DD, (wihioh paqexsrss an even
doxa sin

(noRsTR preobRt s K BE RA Beseyihe) . and the 11 ke:

per i phe Hphweel, RRANIH Creditied AR whieh @t @iridub H%Hl‘iivl'ékﬁmcepts are
guanadr el (hylorel) uanet hi dine (isnmelin), reserpine

25 (s epqdaaés there ia pg G and thepreamblg ancuding theeGlymey filldbg entire RA
l( 23‘{1}3 A egS?gmggrteH)(tLHﬂRQ {:(glﬁjegﬁgl?atl }nethodoﬂluq{l&ethe &A wm%ow has
ane ianldle khepresmblBlvaaiCrasas e GP,thé Onirsent Vﬁﬁzﬁﬁ’d)ﬂ pérititsa
i ncl udi ng, hydr al azi ne (apresoli ne) m noxi d
( | gesignes githerdp éﬁ‘F%ﬂ"n‘éﬂsﬁg P o5 adarger laﬁ%mblﬁ@orly k@he lepgth of the

&{/asc)@jba"’?m g% e p eﬁgi%’ﬁ“ﬂllﬂi S%ﬁ%:tﬁé Maximum rms delay

30 ( dylnatn maltipathi Beger RTD0ET of Oelietle fig representsi of dedkiypspnead value
(procardia, adalat), nisoldipine (sular), diltiazem
(cardi zem), verapam | (isoptil), and the like; 6)
Diuretics such as thiazides and thiazides-like agents,
i ncl udi ng hydrochl orot hi azi de (hydrodi uril
m crozide), chlorothiazide (diuril), chlorthalidone
(hygroton), indapani de (lozol), metolazone (nykrox),
and the like; loop diuretics, such as bunetani de
(bunex) and furosen1de (IaS|x) et hacrynic acid

a o o o




with increasing concentrations of 3H(R)

a- Met hyl hi stam ne di - hydrochloride (0.10 to 10 nM.
wloovsaprst fi ¢ bi ndi ng was determ ned using a 2001/£EPtods/ 051327

excess of cold (R)a- Methyl hi stam ne di hydr obrom de

(500 nMfinal concentration). jHhe incubation was

carried out at roomtenperature (in deep-well plates

shaking for three hours). The final volune in each

wel | was 250 mi. The incubation was followed by rapid

f i Werivddi fedin ehe eliBuin hhedday $preads oakeUnlké EondefticHal of

0.5% PEI in Tris 50 nM shaki ng at 200 rpmfor two

ho tﬂchblquél'sha whith ﬂthadeBmsnsd%asn&ungr TransformH(BF Tpdétestion

d.t f th d f ti Lth
e Sindiiuteralony ST el Bt A 1 TOX §indoten sopet oFthe
h afﬁ(@ﬁﬁél{‘ﬂas thOEFPvah&Sw Y,‘ﬁﬁﬁlg%l‘egl‘gy %eé ?hquﬁ. RWARd &P strzﬂ'tg‘ This

then we added scintillationflui M croscint 40,
5 m ey depidted iadbdtimiigd diagnaoh QﬂﬁlGa(mlm!an bt sceaadhatanagandﬂetsy of
ilter s det rn1ned i n Packard top-counter
o PEhet s GRS G iest o ineRseRGR 60h0 SIS Bivvine
r oﬁma%mﬁiﬂéﬁﬁeseﬁbé‘gf the Cﬁ%fnglﬁ%s ttépcd%lye'lﬁfoﬁ%tlcﬂ“s
7.4 and 5 X6H20 pH 7. 4. Washi ng Buffer:
Tr sﬁ;uaml W¢mn1hmF5B avisdawO 0 Gb thas m@erafmha@tcs degramonpﬂ
I ndi rect neasurenent of affinity of H3R i nverse
agS YRS edtwelve i ncreasi ng concentrations (ranging
10 f r om 10 BebAuse tHe desiphbr dfes hbehave e kb @dlrdofRR WG tNed&igner

al ways tested in conpetition binding ex erlnents usi ng
rreheﬂrsmee lgewashie m smm@wﬁf&: diar example, gijen a Ims RA

BB G PR o e BEAR Bl e o SRR GhY  preambic
hOBbd)B&f 8@%@&@1@&@ %f 200> OV ith tHd dagle predrhbTB bbdly as in a

96-well plates in presence of 3H(R) a-nethyl hi stam ne
( mowvnmwérsy&t@n ¢oas e LITEARD |gygtemNdhe 65 aenaw ¢wise thi lepgth

5 e usi n 00, f f co

S o b RO <Pk S AHiPaC R TR H DR s i Ralg isbe win
t esbied tRt RBD R NOkifer ¢&paRtan alsb ®8 chdswseﬁumr bﬁﬂh%Aone can keep a
Co ounds that showed an inhibition of [3

quQﬁusmmmp%settb%pr@mh@dmdyﬁ@%lthéo mblnevq BaEr SNRa
serl | dilution experinment, neaning concentrations
weP %rﬂ%?ﬂﬁ?ng 10 points starting from4.6 x 10 6 Mto

1.0 x 1@nfhoimeiewsll hoW be dedcaibbdthavBke Hite addduhOguard Beriods
whol e series. The concentrati on at which 50%

20 nkerdPkAHnansgt ULﬂéL lswpl@ng ghh@t@ﬁ_etmabsysmsnmesﬁ guasdrpereods
Ir Zﬁﬁ?‘gé g{ t@% enge f ?tlh? det%g‘% Bl%% er Sltl‘%l as the m%laﬁ 0.1ms
coga&dipedbdd Phy, Vx&ﬁ&ﬂﬁkaﬁhﬁﬁd&oﬂm Imdmﬂmowm re@fMrpUeldl Asa
the different concentrations. 's were cal cul at ed
f r 6PRSEQBWCH B mMmaginump pld rqﬂwstbmfca@ae sennorted eypuihbereduced.
Pr usof f 3
1 P s oty i i g e S BHAERE BnsiStent R BichlChtion. if

25 of fikbetimany alviageend applikdin describeé eliliag]itigsination Brimpteved to
t he radlollgand binding to the receptor under the

coﬂw flenigted irsthg timing H@g&%ﬁﬁﬂq iTolhighsbpVibptentialigiuations at
o REAOH A5/ ok RS AR e S HEHHER et

pr éhereaidpe, aofl itaklguttioh depértds oah)lnnmypdeﬂs)fstdm beidg implemented

fer f about M to abqu .NM .nost
D £5-&r QS 165 BESH TOU B G B BTDI0) Nt Th B, du th ixed
30 t aihfing MAMRACERRSOP ShetPT Yais bedn meBseabect ed
conpounds of the present i nvention. Denonstration of
addi tional biological activities of the conmpounds of
the present invention may be acconplished through in
vitro, ex vivo, and in vivo assays that are well known
in the art. For exanple, to denonstrate the efficacy
of a pharmaceutical agent for the treatnent of
obesity-rel ated di sorders such as di abetes, Syndrone
X or atherosclerotlc dlsease and related dlsorders
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parenteral or topical adm nistration. They can be

adm ni stered, for exanple, perorally, e.g. in the form
woboosaizet s, coated tablets, dragees, hard andpeDiP2008/051327

gel ati ne capsul es, solutions, enulsions or

suspensions, rectally, e.g. |n1ihe form of

suppositories, parenterally, e.g. in the form of

i njection solutions or infusion solutlons or

topically, e.g. in the formof ointnents, creans or

oi | s. The [@FpeLDtrnation ofsubhfeamdﬂ&rgmnﬁs)t-l ﬂ)ﬁé BopY - Tup

preparations can be effected in a manner which will be

famliar to any person skilled in the art by bringing

t h‘%vlfé?egf’&% 1@% E@E @Wﬂéhlﬁ% tifrfRr Whﬁeﬂmcﬁ? qlr]]% gg%&ive guard period

phar maceu |ca accepta into a gale

adrhmmbe;ﬂnnad:mmdft@ﬂmsamgeahmm VviVith mulohahd erdenafia feaxi c,
ner.t, therapeuticall atlbesol or I|clid .

S SR i g Vance qacer b Srgaegrmproved the maximurn

PhREIMeEe Bt ieHA %Fﬂc!ém@‘(&' almidst L. FAhE ?ﬁ‘éa,mé §quale

are not only inorganic carrier material but al'so
or garation ¢gamainérinededt €f,j a5 =30ss (dsdn aeoav@itionall gD sestem),
corn starch or derivatfves thereof, talc, stearic acid

or aigusrdszeriod of about€200pesdis ashiewrds whichrededd sapportf call sizes up to
tabl ets, coated tablets, dragees and hard gel ati ne
capSkme Al tesmttvam er weaddition, ong couldiinsrepss the preamipde sequense

ca are t xes, .fats
10 FP gh??pkg d’PPH a?q %&%gﬁ%e djfgg gl/g logcpe( o, 1F1)1é:|r']e§Se t\é\l’a 8ﬁeaphbée energy
nathr angfnuiriber af:diptmzhti‘cgfs aed gussiblensderiy asthé félloRving condition
however reqU| red in the case of soft gelatine
cab%ﬁ*%@? Suitable carrier materials for the
production of solutions and syrups are, for exanple,
wat er, polyols, sucrose, invert sugar and the |iKke.
Sui t abl e cdes + dhre@ipeiTabs Dumatiom Esubifoame (d.gif 1 ms)s
are, for exanple, water, alcohols, polyols, glycero
and vegetable oils. Suitable carrier materials for
Supposi §0 'a@z?mfi‘lﬁ?ed th! ufn@m m) Mofﬁl wikre S&] q@?ﬁfé@ timing
oils, waxes, fats and sem-|iqu or liquid polyols.
Suiat edrice woald ¢avse ealtigionawish pmcedlog wasubpﬁram@; at TDPsmode

o ol L LR i, UL it e s

pa"tl?zft fgi. €§'T | 'tﬂé‘t‘fl‘ dchﬁé RAGBr&lee FransthiSLigh ﬁ‘laP' affect the D

pol yet AyT ef€ gl'ycol's and cell ulose derivattves.

20 St PRifbIEAICE ofﬁéaﬁ’S)eU‘E@t HORve\BS hdtBdbEDEL, BIEPropdgh h&g
agents, consistencyi nproving agents, flavour- | rOV|n
ag sardjtionsdtomsarnbyUksargi in gnasheases Mt% apdélscsmmmntsm

gﬂc" 1és3s ve 1}”% de%? ré?nsg e?l[l al?‘é' gn Q@ rmg \gltﬁgr?o%er

OXIda ts cone’in ons

pthii&Dmtthappén adily gftemt Bor aflded pﬁ@&ﬁﬂ@n @gaihd QuelDimRefeRdhEe, one
of formula | can vary within wde |imts dependi ng on

t h&owddeggase o e downtipk-teuplinkwvigehingdime) yefurther truncation
in Iprcaid f e e, of

25 AP MU ARk, 2 S PR GGG, TIEIP!
| nd| vi dThk vagons zrsgemmm equalBeapplipablé incthk ahter@atie TBDr(aTDD)

t patient dosage. of _about 1ng to about
%@W&f m&%‘b’é&'ﬁ‘g\‘f}sa’es BIPOYGrgot bThbdi h]}f“ frame ﬁ‘ﬁ“‘”‘é‘SMUdeS a
' msz-‘ﬁ‘ﬂHr%'lﬁ@fn%ta' Rt TR @gmgn(\tcbﬁgs egﬁe U hlllkSPllcrt Time

conveni ent to adm nister t’he dai evera
do Sy &UpRT S xfieldtvan bt somrbined wiithal ﬁqst Epanbdfiaored(e.g., the sub-

i t. 0.1-500 oy, pref er abl
30 5 PhillasBRe 8 o B o 3R ERiwRaGe 1 Bheboui ng

exanpl es serve to illustrate the present invention in
nore detail. They are, however, not intended to limt
its scope in any manner. Exanples Internediate 1

(I H- I ndol -5-yl)-(4-isopropyl - pi perazin-I-yl)-nethanone
A mxture of 3.23 g (20 mol ) i ndol e-5-caboxylic acid
(comrercially available), 3.07 g (24 nmol)

I-(2 propyl) plpera2|ne (connerC|aIIy avallable) 8.03

~ N A
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I sopropyl - pi perazin-1-yl)-nmethanone (internediate 1)
the title conpound was prepared from
w0 nabel1@7252 caboxyl i ¢ acid (comrercial |y avai | abbed/Erzvds/ 051327
1-cycl opentyl - pi perazine (conmercially available). M
(me): 298.1 (MH) . Internedigte 5
(1 H- Benzoi m dazol -5-yl)-(4-cyclopentyl - pi perazin-1|-yl)
- met hanone According to the procedure described for
the synthesis of (IHindol-5-yl)-(4-
i s @prbogdinhents, periausi crptnhmyzitbonsmf thargcle pirieﬁi tongtdT @tand preamble

the title co und was redfr
HSB%‘P?EB‘? It ise sopvcats BRSEIAS & lagg as @ecfﬁ%%w'@gapmymn is
+§q% he) and 1-cyclopentyl pi perazine (comercially
avar l'e M5 (me): 299.3 (MH#) . Exanple 1
(1-Cycl opentyl met hyl - | ff-indol-5-yl)
52547|ﬁ8p28p%g ﬁ%ﬁf; |n ﬂmEBOUY+f®th8§one A mixture of
(I Hindol-5-yl)-(4-i sopropyl pi perazin-1-yl)-
nmet hanone (internediate 1), 16 ng (0.16 mmol)
cy(W v &ns grirangemenio lhe(l&b petformance pf aival DBysiem @8.approyimate

Ien | phosphorane in
toI %@“ﬂéﬁé’g? %?‘?ﬂﬁg “ext ended period of
tine. ARG 8£AM6H dlegramﬁ"e&eﬁpﬁryetrmeelperréqhi;ﬁl%.@xoo

preparative HPLC on reversed ﬁhase eluting w
IOgr adanted tof armyeat Varipusaspactofithe mevmmnem/al\neolale trmmnal (e.g.a

tron ed to vield
PR PSS ¢ e bl PP A SEe Sl 850
EXaﬂﬂit&i # carry out various aspects of the invention in a base station (e.g.,
Cycl ohexyl et hyl -1 H1 ndol - 5-yl ) - (4-i sopropyl - pi pera
Z|ﬁk? B) §No¢eE)hanone I n analogy to the procedure
describ ngI%EI'IIII FIG. ttp'gts b t%%smhﬁprjnehi édoemcludes a front-
conpound Was pr pare
15 ( I tdnd netelveb¢BR Rxo «301JI fmpew%ahg plllcbétﬁ\ﬁﬁ-lcm?\lrerlylhg dmbﬁt&:el&n T he
ernmedi ate 1) an oex nmet ol  (commercja
av qn‘tisp(&ecewg‘ %91‘1 Sél})ph%sgg agehaor;s X )@a%}@a}ﬂﬂg@t(y 803 that ~
(1
¥ fdgal ﬁgé@e% the 11)51:&% él%agr %B‘;'/ fﬂtg I%g:gerrit%fx hg‘ﬂiéqd@tector 803 is then
y| suppiedan other bmnpma:htsg“yr fusthehpropessingdooteshdwealr i bed
L(r)(repgrg ?%rﬁ?cse%vscr %0 fég rnrrP I]uede% atfrr(])%t E:rllcs {rgns%{rgro(lﬂ"%dﬂ\e? gOS
2o§ : Rdéfﬁ’?d". tga{n‘éﬁﬁtgéd“is SRARY i AttanBR Bufet 807 tht i BRIV
| - comraiSnit| 809i dyhelcotpolinit) 398 pisesstathsrinddranation (e.g., information
(Ef(g m{ftéﬁéﬁ%‘!ﬂ to gsﬁl?%?lrarzdpm acc%,? (!)6&1))cegu 5) 0 de(termnPle its operation
- (4t hsyPELaPYMe P TRRY gpetdtion will bk deRk{bed iH‘Ereht’ér a&aal selywt 0
the procedure described for the synthesrs of exanple 1
the ti t [Véhesotlp somicolwa @Beipammes thahiransmission shou take place

25 1 et P il 507 B GG aR aPE BAG R o M HaPAR Eeess

av @lréaa’ﬂil@)ls fddSrd ey trarskfitbuifer BbiFtoa ﬁioﬂﬁraﬂilm €) The modulated
Exarrpl e (4- Cycl opentyl - Pl perazin- 1l-y
[1 eiﬁb@@fbﬁsnahs then fieship) the front-gnd; tménutmr;Sp]S which baroneerts
A
%éﬁgﬁgﬁ{%ﬁ bggebgléd:% zgt man% er n é:oll-n_ejr _fr)?ﬂyency. The
rretgbm*rmeé rz(dmkn@mﬂadtlﬁ:h&raﬂ&mntt@ﬁ tiough dartermamB 1B to the intended
ane 1-sul fo Ior|d rcially avail abl e)
3 ot (Gg- (dd“%%%o ORgEPRC r-ﬂors%_e Bemnigondhe ant-¢nd
a q,%ag,ﬁgte{,g@elsttgmgg)ogc for 16 h. After evaporation to
dryness the residue was dissolved in
met hanol / DMF/ wat er / NEt 3 and subj ected to purification
by preparative HPLC on reversed phase eluting with a
gradient fornmed fromacetonitrile/water/NEt3. The
conmbi ned product fractions were evaporated to yield

8.9 ng of the title conmpound. M5 (mMe): 404.4 (MH)
In analogy to the procedure descrlbed for the




Systens - "UMIS") or other type of base station (BS)
to the nobile termnal (e.g., User Equipnment - "UE" -

WO 008IEsE 3G) -t ype systens, and Mobil e Stati onPeT/EPBY/051327
- in dobal Systemfor Mbile comrunication (GSM-type
systens). The uplink timng i S| f particular
i nportance. Modern digital wreless systens nmake use
of tinme slots or franmes. Sharing of the air interface
in such systens includes a Tinme Division Miltiple
Access (ThEkBatralamit@®ralso coheolslbperation ofiheifkomt-endieceiver 801,
s| ot a&%gélor frames are allocated tq different users.

| n2p 6 ¥AriAU ORARALIBNTAS radPIEs TREWY PERRES £ecgtviey eperation of
Uph ; U ' . . _

P A S80S 5 g Wi,
haand g therefaire notadtiscribadihete inaletailange froma few

5kilorret s to tens S%e) kiloneters, it is ne?essary to,
take i ntigC SRRERIMILA0R May Ty AUy FEmRIaRy Siepsdrogesteg s will now
(I bedischdied RiARELAINCO L FRY. BY fgﬁéﬁgﬁda}%o%s obRP ks thaf are not of

antenna and a receiver antenna). I's, the extr
t i melevimiato the inventien, matttermpratipn geamadntopatdrtain wivethbea tdidom

ST o B Pl S Ba ARE i Befioh G vo
d e peide Sfop Bxdnhjsie HaSéPHE Gatihs hﬂbmmntﬂa@vi&aﬂt%ﬁhae&m:dnh gnit 809.

UE. Since the UE timng (in both the uplink and o
10 doina rerdem agesss eperptionsnasds tacbecperfonmed 6NDT path ovheof dscision

or SNis 201 1 et Tnd 45T Bl e TG okt hetBnS T
t heupl i nka Afdomtagcdse opsratién sHoRldBORRBRned (YES Byathibet of
where c is the speed o ht. The val ue D thus

re

f
deaisienblocki981 ), dhsmdbe ponsralanis $09 fatests @ denlinle trapsmission

co . . < . S OVY o). exi .
CORPUESL GBS <FOAT, A PP i
15 camnehd paranfaidowalink raseiisstonsjusiprion testmikdym atbess wiidovawill
transcei yer st finalize a conplete reception . .
opEreamedetprafhs i ¢ A1obils geffmr&i &éﬁ?&é@% In tgyregard, it will be
C o 0} o .
MRS OGNS TS AL bR i
t i Broadeyst teatrapChanneh(BCAd)n the Krasies) pabstodhie framp imtvhich the

th t f. the.NodeB t th [
op ENEPTEHeessingsY i Opeie it HoSBOCH! IR EHIONR: the Hizsan
20 HOYSLARY (froHP@e pBRBY vRW FTth@UES EhedirhiRB D HeAAAMM incesiwindow

sleep time, the UE is not synchronized in the uplin
Un (ot anasherphay, kochtesyfingure ynoarent potivee abwhichanend phit ofia

the UE.can der.ive fromthe downlink (control i.gnal s,

1 Sp Y FE Frefioeldh ohCRROr S e o docepinep i ieome
upldeteltable G theendbiR: te@RIASH).t ThdrapbSRAGEdss WindlRl Rrepetitive, and
bet ween_t he NodeB and the UE i s unknown. Therefore,

bePssuss By gThusainfthe framigan whidhdbe UE intands tooparfoam a

ST T ne
pebupdill instegdasedts prbdolndéateRgihed dmgCiiforiratibe tdfust wait for

| east as |ong as the maxi num aggregate tim ng
ni dheapdom peaessevenil QI§UE. s det er ni ned by the nost

di st ant 3 . cgll - Whi

are ar (ParExcRRNE ARERNE if el iR ¥t then

r esalses thermahiletternginaldv begie ad upbola tmdomhreceps aradsmpsiondt a

cannot be used for tra Lssions. For cel] sizes up to |,
3015 “I&‘ﬁ‘e"g"b'ﬂfHP a5 5 hafore e Burp amment giime (e. & fmnedaivance is

FoLpoifdd to $h ) 3 | at | east

2087 P g ek R S R P

del ay, conventional solutions require a |arge guard

time at the RA wi ndow. Although the RA procedure is

used infrequently (at power-up and when UL

synchroni zati on has been lost), this overhead needs to

be included in every frame in order to support the

nost distant users while retaining the | atency

T o e



in time. The nmonent in tinme that is before the future

nmonment in tinme can be a nonent in tine that is a fixed
wa@pwanv72ef time before the future nmonment in tiPEI/EPIV08/051327

some enbodi nents, the fixed anount of tinme corresponds

to a naX|nun1p033|bIe round trtp del ay between the

base station and the nobile tefmnal. In sone

enbodi ments, the uplink random access transm ssion

conprises a body and a cyclic prefix, the cyclic

prefix qhediscedsiog il wltup® td the basf stition dhﬂﬂ)yhmérﬂ deplcted in
anot her aspect of enbodi nents consistent with t

. V&t $tonlhefeanseriver cauipsphS  insludes fe&pnto@@rraww (BE RX)
%? ?Jr%ée‘?vq Qnd'?‘d(é\k'ﬁ'%ome% a g&&ﬁﬁx The ni @n@recenver 851
cel ar co nicatlons sys uch operat|

cowplfeea basebaid/sipgal ad a detestor 8533rhﬁt diemodiﬂatesntha pedeivied signal.
access transm,ssi on frog;ﬁcr)lne of the one or nore

rmH F atagepsrated Y dhs deterter §33 18 hensuprlied tajothes gompenents for
be downl i nk transm ssion directed
tog%ﬂ%rgt&ﬁ%?ﬁégyﬁrg{)&ﬁ%@er m nal s, wherein aduration of

t he r andbetrasscessr 88 halsovinclides uﬁ«bntmmhﬂrﬁmhimer (FEETX) 855.

T EbPtlod etafBied Rt B o ST Rl S7ibays nolled By'a
tr RBPOITRit®39. TRE coHtFIThnit 59 ug@%wn%ﬁggeh oﬁ%, Wagon

trip delay between the base station a
10 onéndicating that itdb time foea mndamsxccetsn v»smdmw tonbepii)rte determifimits

i, {1 TU LI
or SR panY advamtirase Thie PesRRgT WIS Shetud réiter el
erﬂg@nl,iwrrent s, the uplink random access transm ssion
conpri ses reanbl e body and a cyclic prefix; the
or eanbl SVhesdhe Ropiral g 85 dekamanes it s amoniake plece,
Cy%]é ﬁ’orﬂ re%fl téng}ﬁlﬁte%%‘%ﬁl@gg Pg J 8@ é%f] g 416 ﬂ?{ 8}? tgagFrﬁg%uﬂ'er

15togbe tcpshfoanlmﬂ 860, The nfoﬂﬁﬁt&ﬂfbhyebiﬁﬂ@igﬂal iS\€leemrfed fothy front-
sonme enbodi nents include |ogic confi ured to generate

a FREHarsalerdbRahichaprexwptinthe srpdyfa @%@ase'@m signgl tgrthe
I

| Bk LA Bl Pl RORAIIHGRTR e it
f r dyueglcymdanaina 868 go die ihtended retipient(sp(etgreone or more UES).

r ency-daqnmai p_represent at of the recgeived at
i@aong%ﬁw%ﬂp b tapgmisgen, r{h PraRed transer 835 is tumed off.

20t ransm g gngM u"fﬁlthrS@%k%%}{frgl@ Egéﬂau&?ﬁ ﬁ%%ﬁ%@&cgfvma%l
known preanbl e sequence; and Ic configured
gelaed schedales varioud copamnom a;rrad]uufadcfm the@roper receiver operatllon of

uenc domain signal ., Additio aII a co IS
R T Bt v daRth ¥ Guyala T ERpe af A fvention,
aC%ﬁ&%th&@ﬂﬁ@héﬁﬂé%hﬂé@Mkﬁﬁﬁﬁkﬁﬂ a randon1access

preambl e by conparing one or nore el enents of the
ti me- dorhle no@rcg nait 8QP mimyscartyroa xxdnapleryl steps/pronesses as will now

th e hold d to indicate the presence

3 of Fﬁéchsg Jgfééeggegarélgﬁ‘ﬂﬁe when only a port ipon of

t he upl Wﬂforfg&‘h@'i@ﬁk dheetsSks thaFEhSISIfeBleVa@ce S thednvention, a

correspondlng portion of the known preanble sequence.

| n dgteeninationisgeade to asnertainavhedherdtis ce@lr}gstnm@ forexrandom access
|

al ye"ﬁ(ﬁda | v%cgp é‘s{égr?tq (gcri;?lr?@ IILQE%S{Q e! yndéh §l6tr%edlec'ts iop block

t ha00 Petherbasesationcantigbatwitnity atheetasksdhoeghowa).of a

nHX|nun1 legr ee f correl ati onbetween the received a

30] aast a bR imn s 8 i BFGERYORCER IBIHP Qeerd Y ES path out of
LY QBSELAB|AR 180f it HERUAARELAERKS) RRANABAS: 8L Bkrated to

he upl 1 nk random access transm ssi on represent a

randon1access preanbl e is ascertained by conparing the
correlation value with a threshold value. In yet
anot her aspect of sone enbodi nents, the threshold
value is scaled to indicate the presence of the random
access preanbl e when only a portion of the uplink
randon1access transn133|on natches a cor respondi ng
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wi t hout application of the fixed timng advance
plotted as a function of distance. FIG 5 illustrates
wa@noosxerzpt ary signal having a cyclic prefix (QRT/EPL@/051327
6 is atimng diagramillustrating how the FFT w ndow
begins directly at the start ofethe RA w ndow, in
accordance with an aspect of sone enbodi nents of the
invention. FIG 7 is a timng diagramillustrating
potential situations at an exenplary enhanced NodeB
whdeteet what@dr portion®f an wplimlerandorapptdse ttansnispon nilight be

RAt r ansnj ssi [ ordapce.wi t.h an aspect
coAgl iR e%;%ﬁ)- il Bresraledinat, due [nthe fimiB adyenes. 3g,
| S compleROKABramiiT Wil beKaERled bt 6P AL QG ST

adapted to carry out various aspectS of the invention
i n teminsths; fer alleothemadomeRioBioBof the RA fprleammkledvifigarave b early to

ex | ary . transcei ver equipnent apt ed t.o.carry, out

5 vaPF b adnd g sontaguenthy s Tort,, Ot htexapsdg haf lyeidypation of the
FI @and8m decéssivifowl] BYT. A, Rhtisties i RIIYwhigaLRtiBAMHRSSes
carried out by a nobife termnal in accordance with
aspects consi stent wi tTh, ephodTpenkEDQf, t he i nventi on.
FIG 10 is a flow diagram of exenplary steps/processes
camthieeed!rqus a Byratiob et thesiplink camdom agcess tdasmossiontdnd RTDp,, is a

aspects consi.stent w.th odi nents. of the inyention,
D P gt B e ind i sy BEATE thEg clalSpang Y e of the
101 NRObE MBrevnbbild¥emningisdescri bed with reference to the
figures, in which like parts are identified with the
same r eflbe eprieol a0 thenscausasdhe/base station spproressdibwewrer much

cork D PR R ERSAlE S P Rl b AR, 2wl

f aptddessigecanrbelpreforfiédincicosrdaicel wigh kiovantechiiquésBist need not
aspects of the invention are described in terns of )
sedadprabedhergin prsatdetyl. nWhea cydiciselixss ase usednsush getegtion

co r . . i .
1S o b ToP S MAE by | CUE (REMCirithe AR Bmain

eably nadfans bfareRBD ducke at 5, desdribedt it POTS E2007/05680370 UA dreljeency-

performed by specialjzed cifcuits .g.,. discrete

" ogPaeeRsenAtn e eiied Borpen bt iplinhamndam scsess

f URGhéRiddion %V%e%n%&rd?'ﬂ h@@serneg.hb&aﬁ. ngggddm %@ﬁ%& by
one Oor nore processors, rb a Co nation o t h.
Vo madtigyingtthefrequesny-domamaepmsihtationrdIthe/pdrtion ofithic deretdd

20, 0 Rl BRGm Ares raliipibsith b p i itney dlomath rpreitghon ot
di xkowR Pidafible $bqBiénce! ACHMEIIBMalPYSndl $¢'EdheRted REhThe

frequency, audio frequency or optrcal Trequency
carfreqeencyvalogmn sigmal 4¢.gi, by nweans verae East Founér Transform --

car Ty Tobt YRl BlebTit SOl e G E Raftn bRt eda faRdom
Vahb&§§?@ﬁrﬁsﬁti§ adceithiged BY eah'F&ihgrtme A& RRARE dfMhe time-
many different forms, and all such forns are

25 c odpmas signali with aghregheldivalueh d'he gupshold valnemay be sedleshto
For. f Vali f e_tnventian...an
e A
" | agligk Raddmadcas trafsmission Aratohds §leseéspbading pbition of @ie known
alternatively as "logic that" perforns a descri bed
ac Prmblq ¢auéisfent i onal TDD systens, the UE's uplink

acPIBRDId FaeeIiser
af tor | e B B A e oGRS bPSlding

30t r aogelnwss inrthe timetdoimminiein, sutlhembdbintenanthe @utpe of thetcherelator
NodeB has fi to swtch, fromtransmt e (downl i nk
oS v Willia WA o desiy W AsRE 2R pot SHheat Thgeh WaS found.

receive the entire RA preanble fromeven the cl osest
UEs for which the round-trip delay (RTD) is mninal.
The inventor of the subject matter clainmed herein has
recogni zed, however, that the NodeB does not need to
receive the entire preanble for a reliable RA
detection to take place. In particular, for nearby

- o s oy o s s r r o g, r o




consequence, when the NodeB transceiver switches to
reception, part of the preanble wll have been m ssed.
whloswsuen2s2 Wi t h proper di nensi oni ng, the renmai NPODEPAEN$/051327
of the preamble will still have enough energy content
to provide reliable RA detecti 19N This is particul arI y
so because preanbles from UESI hpacted the nost (i.
those closest to the NodeB) will experience the Ieast
anount of attenuation. It will be readily understood
byséttiosthe Birestiold o owslevélIresults irhe hightfalsé alarm dae,mntieettmg
receiving only a parti al preh;g1 no, particu é;\
i nthe threshokhatjachigly kavelysaultsda af f§}ssawstté<>t gisged detection)
seque .
o e ol Sy RS e B B PPl RS AR N B e SR
V\,hthte higher haSINRyfthé¢ loaverr tieathreshpold siguecardancs witcei ved

agai nst the known sequence If the correlation result
5 exceeds a threshol d val ue,7H £91-gf esence i s decl ared.

Furthernpre, differ reanbl e ces. can be us
it VhOS s dhe mad wisd TN 8555 HERRoCIIb R o BREM.
pr é}hﬁ&iulnbﬁﬁé o@fheqlt%fttlo%ysﬂhg Baﬂa&ef&@%&dbe MPfe?é?lY ﬁ‘bm thB which

systens t clic Prefix (CP
tr awsnvmpmtl)( ehogen beystedhe theeshhldds nbnmdlyd@ecd o ihe entire

the f th e] d t he
coteaeica et ofn the pErse ey onlh e nE R ShateRchmay be
10 beqqened, s6 ﬂ%lueﬁbﬂ?ﬁaﬁ Be sthélleih brde@&?reﬁa&eeth@ﬁm!‘»déﬁ detection

uncertainty in timng due to an unknown RTD, no extra
gumamhm od needs to be reserved in the RA wi ndow for

thi s pukpose. e.,and,oth s of. enbodi nent s
consi ot LR Erioh g bR aReER AR FSkSnR o M Cee”

gr enbedimeRisaHoweher, MBI bmeaa@afdpmm totth@setslkmeagn the art that
m sal i gnpent in t he uplink results fromth

pr B pappssibliogabagy tlmiltyera@lnay spegififormp ﬁﬁter thap shasg of #e
h
15, Eub Qb bat BYEABHE(2 The SFEASARARERD B Bl

sefindsivuld it bt bbmeatecbﬁa@atwee tm)rUEa)c annot start
transmttl ng prior to the end of the rec |veol packet .
Howev er For gxagmple the ghoyp-dgscrived, ﬁt‘?@%@%’&t rwplpy 2 figHBB m
ac

FORRRERSAUTob IR b ORIV AR on
f r amd thh enabilerérimikalb rfhmzbdans sorob henwfits ¢fBEEinveatioh ¢anestill be

vvaltf he. ap RAWlnowandse a

0 pr abainsbwhersib BRonBLar s il MGG SR (e Rpmer, so tha
domaté Beeldi ?f“ﬁt@‘n?@duférleﬂnﬂﬁil bRERS 8 PHnlE h@a5a dé’békg %hé?ﬁ@swn
finished before it starts sending the preanble.

c oalsi miemeat indimhé thiat is rbgfoeexammlnmnt tmtmnp lat/whichlanleag enrt of the

stem i nclud d havi
o e feEDme oBRRGlera RSl @A) arre
100 t hai|doag WiR®R re¢opRREe @haft Qlivers£fikéll Azeldd¥iRfteranEAeSion

frame has 20 slots (nunbered 0 through 19), each sl ot
25 hala-&gDh! mrmﬁthal) Hentiagian mphink BAStrmmsmstmfartmmemsn time that

gﬁ ?SZ*} f’gﬁq agoun W?ﬂéfjllngﬁgf fe &1 Ott%a)azt’[jﬂel}dr ?&@es (E)‘g? h smlss1on

r adsl cquivaiiBto Artiap Xk RA &aﬁdﬁﬁs%{ﬂ Rla inhirheingEndthat is a
6:4 has been chosen; that is, six DL slots and four UL

sl §red gapunt @fmcAmis ap initial mqmentrat which she dpwpl ipfplyansgnission
re?sef‘i%fedjet &dq RA transmssions. FIG 2 is a timng

di agr am show ng exenpl ary random access transmni ssions
that can result fromthe use of conventional
procedures, and the random access w ndow t hat
necessarily results. In the diagram for each of the
transcei vers (NodeB, UE| and UE ), transmitted signals
are shown above the tine-axes and received signals

bel ow the tine-axes. In this exanple, UE is |ocated
at a maxi mum di stance from NodeB and t he associ at ed
propagation delay is at a maxi mum (2Tl =RTDmax). |t

WI [ be appreC| at ed that vvhat constltut es a rraX| mum

o, - o T R T



that, in order to avoid any possibility of
interference (overlap) of the preanble with the
wo odosavizay UL (traffic) slots, a sufficient gue€TEP2008/051327
period (GP) needs to beincluded in the RA wi ndow; that
s, the RA window |l ength TRA \é!qudoH) must cover both
the preanble length (7>/7?) an he maxi mum round-trip
delay. Thus, FIG 3 is a conparable timng di agram
this tinme show ng exenpl ary random access

t ransm ¥hé Sivpe af thelifentiod fis hegfére igiveryahe aspgeaded clalms
wi ndow t hat can consequently be achi eved by using t

i nreghesthandhe peaseding descaptien.iand all yariations and egiyalgats é‘@’ﬂ"h fall
ea&ihthh’ﬁhé @%?gﬂ S@)}iﬁﬁ aPd mh{hﬁe& dhRaE&aETeRiEanl e
s 11ne advance anmount correspondlng
to the ﬁHXIﬁUﬂ]RTD that can occur in the cell. In this
exanpl e, RTDmax=2T\ since UEj is assunmed to be | ocated
at the cell edge. Because of this early transm ssion,
UEi's preanble (PR') arrives and is received at the
NodeB directly after the NodeB conpletes its downlink
transm ssion (DLI). By contrast, the preanble (PR2) of
the nearby LJEI is received too early (i.e., while
NodeB is still transmtting DLI). This early arrival
is also true of other preanbles originating from other
UEs (not shown) that are not at the cell edge. Since
the NodeB can only start receiving when its
transm ssion has ended, it msses an initial part of
the preanble. However, this turns out not to have a
detrinental affect on preanble detection because the
UE' s cl oser distance to the NodeB causes the
propagati on attenuation to be |lower as well.
Consequently, the preanbles fromcloser UEs are
recei ved having a | arger Signal-to-Noise Ratio (SNR)
than signals fromfarther-away UEs. Furthernore, the
total preanble energy received by the detector is
| arger for even the partial preanbles of closer UEs
than for the conpletely detected preanbles received
fromnore distant UEs. This conparison is illustrated
in FIG 4, which depicts a graph 401 (obtained from
simul ations) of the preanble energy received with the
fixed timng advance plotted as a function of distance
bet ween NodeB and UE, and al so shows a graph 403
(obtained fromsinulations) of the preanble energy
recei ved without application of the fixed timng
advance plotted as a function of distance. In each
case, the follow ng paraneters were applicable:
preanbl e | ength of Ins, transm tpower at the UE of
24dBm fixed tim ng advance of 200ns . It is true
that, for smaller distances, the total preanble energy
wi t hout the timng advance i s somewhat |arger than
when the tim ng advance is applied (at close
di stances, 20% of the preanble energy is |lost - see,
for exanple, the energy received with (405) and
wi t hout (407) the fixed timng advance when the
transm ssion di stance between the NodeB and UE is
2.5kn). However, nore inportant is that the preanble
energy of the shortened preanble is always |arger than
the energy received fromconpl ete preanbl es of the
nost distant UE (at 30km). To ensure the best results,
open | oop power control should be applied. That is,
the UE should transmt the preanble at full power
i ndependent of its location within the cell. It can be
seen fromthe above that use of a fixed timng advance
takes care of the RTD timng uncertainty and
consequently allows the guard period to be omtted.
This can be used to advantage to reduce the duration
of the RA mnndom; 7RA mnndom1as conpared to the RA
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facilitate a discussion of various aspects of the

i nvention. However, it will be readily apparent to the
w@edosao72ef ordinary skill in the art that suchpGIEPDA$051327

al so be included in the concept as described above. To

further illustrate aspects of gnbodi ments consistent

wWith the invention, an exenplary enbodi nent useable in

systens |ike LTE TDD wi || now be described. The radio

interface of systens |ike LTE TDD utilizes sub-franes

having a duration of WiHsATslSCLAaIl\gEDIS G 1). The RA

d [l th f be d |
\;Vlyit e method oF SeTaER OB b R el commuhiglipes
CI : Céfkﬁ'n {Ha Bo1RPG36s AVABE Ratidiopr A ih A tifkd dlt»'i%id?l dupfex mode, the

properties of the recelved signals, a cyclic
pr efethod(cORprissgi ncl uded in the preanble. FIG 5 is an

exanpl e ,of a conpventional se ce 500 av
S pref x fasher ST RSN A0 JHIR HrSF AL giifing
r eatelraﬁm% fhtdfehBRehOR ttnwmvméh ﬁﬂerﬂﬂ&arp@ﬂd ddwhipk the
body of the sequence to be transmtted
c ommnssmajusﬁmm adhndom sccgss wigdawar! ttehemb deigetablgfat the
the s t:ﬁ'%ﬁ”y chosen to be the sane as the
To take the generic frame structure
Of LTE 6@ 1ﬂﬁn§>ﬁﬁ'ﬁphﬁk rdndBinGkbesy Alah§ifissibs aGPmendent in time that
1 00/ / sand Tpr 800// s , as illustrated in the
10f | gah@re@mqmmmlmwnm@met hat an alternative frane
structure having a duration of only 0.675ns has al so
been proposed for LTE TDD, which requires an even
shar t er The eastiddoofichaile], Udrekih tie hbefAn pireaBslls Before the
However, it wil|l be recal l ed that when the various
. n‘f'éﬁtei emeRB digesis arfixed gponatef timgbeforeghs fitego megpent in
reanble including the CP may fill the entire RA
ow. Conpared with the conventional nethod in which
15the RA wi ndow has to include the preanble with CP and
the GP, _the currefn |nver‘tlon p mts a defl gner
ei Bher tIhe ssthed ofe 4'5‘(%@‘ é?‘q é‘"@f&“tﬁ 'é‘HﬁﬁP'éesPO"ds toa
bo ist
e e Sl R AL
nultérimpi@lh Tc =RTDm +Td (vvhere 7dS represents a del ay
spread val uederived fromthe maxi mumrns del ay spread,
st ). Unlike conventional techniques in which the
20N\odeB stielfethddof@aiin FaMdr&h t@tﬁﬂ'ﬁ;ﬁ(%ﬂﬁoﬂz hckkss transmission
detection w ndow after a delay of CP after the start
of cbmpnﬁb& atadgtavyl aayclicpretix, the cydliz prefie mmmnsm@sn etbportion
FFT %%O%W starting directly when the RA w ndow
st &f Mis is depicted in the tining diagramof FIG
6. It can be seen that, regardless of whether one
considers an earliest-arriving preanble 601 or a
| atSest ¥ miethod@f pperam @ bag3stationdn p tisedivisicwfduptex ropde in a

ens s that conpl ete .inf is situated within
25, h@ul;’—‘ﬁ‘fr WHEOR B> S§%e'f]h§‘f’ “?Fi“"gp P HE¥ce degradati on
S eXpeﬂhﬁﬂgﬁ(ﬂamcﬁﬁ?é’d&Q WwinGoWeRdt B8 lhs Gﬂscalymerh@éﬁrnliﬂk

| eave roomfor a GP, the designer has sone | eeway to
nakr@nszleeslgn direeteid tsf one ormre@%gnlplt@mlgal&éncqavmmt Ipast a portlon

d theref 110] h
o R IE G S5 B B 55500 Do R mobi
Iemgﬁhmﬂf 200ns. Wth the same preanble body as in a

conventi qnal, system ( n LTE TDD syste t he,

30i s now tWheggn @%‘érqt@ﬁgff Htedhn e aeﬁﬁswm%héf Rf?mmu satisfles the
co od. This enables the receiver to cope
mﬁ?ﬁmﬁ&rgga?#ggh Dmax. OQther |engths can al so be
chosen; for exanple one can keep a CP of | OOrs but
i ncrease the preanble body to 900ns to achi eve better
SNR performance. Enbodi nents will now be descri bed
that take into account guard periods for DL-UL and
UL-DL switching. In conventional systens, these guard
perlods cone. at the expense of sone other part of t he
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| ength PRE BODY (at the expense of 70p) in order to

i ncrease the preanble energy Ep. Any nunber of
WOpiosmzat i ons are possi ble as | ong as the fol POMEPDY08/051327

condition is satisfied: Tc? + 7pRE BODY UD Duration of

sub-frame (e.g., Inms). It is again noted that, unlike

in FDD operation where such a rge timng advance

woul d cause collisions with preceding UL sub- franes,

in TDD node only a DL sub-franme precedes the RA

wi ndow. Because it is typicaklry fRgpcase that TC3/4

>Tau , the CP of the RAPF€anbl® trafdni ssion may

af ffete THAs PduREibh OF FRAGHNR rarld8AT ¥¢esdEanstiRWRY Sdnd RBD,, is a

not ed before, the propagation conditions to nearby UES

ar aximumpessiblggeund wWipaslayhetiveendhe basestation iand any omrof the

pr is very infrequent. Consequently, one UE

int%ggséﬁ?)ﬁeg'%%l?en%gﬂw er woul d not happen very often.
sFor added protection against such interference, one

coul d increase Tou (the downlink-to-uplink sw tching

tife) by hemeathed ofdlaipchtwhercinTr hewt s$iSlier: sub- frane

(e.qg., the sub-franme 101 ill ust a%z.d in FIG 1). The

J"ff ()

vari ous aspects are equahlwwnp ‘e in the

al ternative. T al fr tructure that. has been
or SFSY s e Copy e e AE- Bl hictinEfimdes o
sub-frame having a duration of only 0.8ns.
Accor di B%I y, the Uplink Pilot Time Slot (UpPTS) field
10cad- be dBewrathed of dlaimed.fwheseinUL sub-frane (e.g., the
subfra ;Idi;f A ' l to. forma RA
Wi ndow.nﬁ? n slﬁﬂé ﬁé@%?‘%&% %{hsgésﬁo&%m@glts%srﬁ E%’??‘g]?g"%p’ and a
t heydiogirefix;prefi x | ength 7cp and preanbl e sequence
| ength 7VRE BQODY are possible as Iong as the foll ow ng
condi t i 8 prambleibedy bas a durgtion ohRme Bopy ardUD = 0. 8ns.
Wth thi FolelelorarcTh : rformance of an aTDD
system E@n‘ggggpom na%gdttuﬁhglogﬁfgg?’f ormance obtained in
159gTDD anevhefby Tk €. 7c8a Tre @obl. ock di agram of exenpl ary
transcei ver equi pnent 800 adapted to carry out various
aspects of the invention in a nobile ternmnal (e.g., a
BB, _anghEhdandiof chaifh BlBmprigingdr am of exenplary
transcei ver equi pnent 850 gap ed to carry out various
aspect s gederstine a froqurencydomainaepesantaiontdfolne feeciged at least a

Node We@i. Con idering' FIG. 8a first, the
t r 3AS18;0f die urlink s 36 SISO, frontend recei ver
20 (FE RX) p&fbkatf ERRIYY- i y ' -
packet's.&’ The l?";zfofrgt -engy ngg{h\c}égﬁgg%ﬁ?%%ﬁlgg& aﬁi&i&ncy
bademaindepresgngationefaheireceivedat 1668a phritonad gk esnddne
reggéeved siﬂgnal. Thﬁ dat a %ener at ed @?ﬁ t he tector
803°5°5° FHEMTSUFETY 2Heawnsy Rl episiiation fa knginRrpamble
pr e&gueni¢d)g (not shown). The transceiver 800 al so

includes a front-end transmtter (FE TX) 805. Data to
be transgeiarating 4 imgdomain signal fromaihe frequeéncyfdemaio ighalasnd

is cont . ol,.ynit.809. The control unit
25 550" ue ca et RrBThe flitkhahadim SeceldFaShisioh. sfibented a
t heandemchctess pesantbleba coAPANE GGl %orB eRHRAW ¢thd @me-domain
determine its operation at any given tine. This
op&ighgliwith ahresheld vduer i bed in greater detail bel ow
When the control unit 809 determ nes that transm ssion
shoul d take place, the front-end transmtter 805 is
t ubned The arethodaifaldim. 8 whesdin thel threkhold valamiasakdo indicate
30prg%nble isf ed fromthe ”a'])jmi; buffer 807 to. a .
o Hi5 RIesSResot the rapdampacaess arean i whe AalyS rewtpn phthe Mpkink
fed to the front-end transnmitter 805, which
up-converts the nodul at ed baseband signal to the
transmtter's carrier frequency. The generated radio
signal is then transmtted through an antenna 813 to
the intended recipient (e.g., a NodeB). Upon
concl usion of the transm ssion, the front-end
transmtter 805 is turned off.The control unit 809
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understood that the UE will typically receive one or
nore bursts on a downlink Broadcast Control Channel

w@ BOgHh726m the frames prior to the franme i n whpChEPives/ 051327
random access wi ndow i s | ocated. From those BCCH
detection(s), the UE can Iocat?%(fron1the poi nt of
view of the UE) the timng of e random access w ndow
(or put another way, locate a future nonment in tine at
whi ch an end part of a downlink transm ssion just
pr randoinGactése traasiission acatches wicodespondihf pbrtivaraf the known
detectable at the nobile termnal). The random access
wi REEBMbISSCAVHISE] ti ve, and occurs in any frame. Thus,
in the frame in which the UE intends to performa
random access operation, it will normally not do any
dowdl i nThel atettwidi aficl am Salcbmptisihgwi [l instead use its
previously determ ned timn | nf ormati on t

| ust wai t

5for the"?'ﬂ&aé ing cauelajay o gene ‘668&?313%?"?35‘!’ indicative of a
depfk ﬁiﬁ%e%ﬂ%@ of ewla.m\weed the Féc@ﬁ/ed taheaﬁqrﬁoh%n mh&
809t en caulses the nobile termnal to begin an uplink
r anplink mod@s sictass rsmsnsissiomart a knovompreamble sequence;and i s
beforethefuture t 0. ti i.e.,..,a timn
v anceerenaiping Eaethe e ub i diford aiestirShsidicirepresented a
t 1 ARIOISRCER préabil® by @ShpdritRs e S6tSlati s vathéd vith Q%Jehﬁdld
to the base station enbodi nent depicted in FIG 8b

10 Thealueanscei ver equi pnent 850 includes a front-end

receiver (FE RX) 85 1 for receiving and
down-converting data packets. The front-end receiver
8511. SUFBE nftholl dfasaRaIT] wilettitheltBreshol@ V810t & scBled td fidicate
denodul ates the received si gnal . The data generated by
t héhem_re@e%@f the gandem mwswmhle whew opbyrreportiompbihe ypkink

{
L RS REASRRS PR o OPMona TRl FSEL ARG
15 Dapeeatmbldequemesm tted i s stored inatransnmt buffer
857 that is controlled by a control unit 859. The
control unit 859 uses status information (e.g.
L TRl LIl the hef RS 2chpigom
access WI déternine Its operation at
anyongirmarcatnomyst‘ém thaogpa priseom badel skatioa opemting healtime division
greater detail below Wen the control unit 859

dedBPIfK mede the APRAraiS ROWRTIYAS'shoul d take pl ace, the
20front- eﬁ%lé EGHTRrd 8'defePa Héwﬁl%{mg'nsﬁﬁssﬁﬂldﬁ&ﬁttﬁe Ba%e ﬁsﬁgon
fromthe Transmt buffer 857 to a nodul ator 861
nodod detennibe tebefm slfg'mm mpmienhianiniea which areerfd part @ihfd
tter 855 i ch.up-converts the
a SEBEEK GrnpfRirion statidfa B ufect s Rl Become
ff@%@tﬁsl)é at HeSnaKRAaeAhiaA; badli 0 signal is then
transmtted through an antenna 863 to the intended
reci pi e:lnglestomﬁguged t0ch¢61ncﬂﬂ upbink rayElon acgpssriranemissiesiabn
of t he & snlse f QE hvont endttrgnsn1tter 855 is
5 ¢ uPRgen iy mi ket is biforsiic fiegre gaouticnt i Bg 1 | o1’
operation of the front-end receiver 851, and schedul es
various operations as required for the proper receiver
opéﬁat i dihe apparptyss of elaie d2vhereigthpimement iBume hekisdefasp the
0 v
nof BN RERES o Heh Al B Shih Berofiile Kl EHELATS
catime. out exenpl ary steps/processes as MA|| nOM/be
di scussed with reference to FIG 10. Anbng vari ous
ot her tasks that are not of relevance to the
invention, a determnation is nade to ascertain
whether it is coming time for a random access w ndow
to occur (decision block 1001 ). If not ("NO' path out
of decision block 1001), the base station continues
wth its other tasks (not shown). If it is tine for a
random access operation to occur ("YES' path out of
deci si on bl ock 100), the front-end receiver 851 and
detector 853 are operated todetect mhatever portlon of



mul tiplying the frequency-domain representati on of the
portion of the received uplink random access

WO e@sami2ssi on by a frequency-donmai n represent abCDREPDNS/651327
known preanbl e sequence. A tine-domain signal is
generated fromthe frequency- qualn si gnal (e g., by
nmeans of an Inverse Fast Fouri'er Transform - "I FFT").
Whet her the uplink random access transm ssion
represented a random access preanble is ascertai ned by
coipar i The apyaratos obeleine | B veherein de fixvd andvhdofiwing corresponds
signal wth a threshold value. The threshold val ue
betaszmpsinye Pestible rundirip dglay betwesn Hre hase stationiand the mobile
ac shaPr €anbl e when only a portion of the uplink
random access transm ssi on matches a correspondi ng
portlon of the known preanble sequence. Alternatlvely

nbl g, det ecti on erf.ormed b ns o

3 O B g ThS APV SS PSR § 5ot herein RFHRLIK FATdQn gitess transmission
e I
b A A el R T
mabtthebady.f ound. Setting the threshold at a | ow | evel
results in a high false alarmrate, and setting the
threshold at a high level results in a high false
rejgct AdrapPhiafRdn dBh&CdtatRythitdpBratdsin ARiPhd &vﬁib%tcﬁﬁhx
t he approprlate threshold TH i s dependent on the SNR

10 t hmode g\n@nn 2 pellubnrromrnenicaines syskem,tthe aprapituls canprising:
accordap

noi s v AR duyed § DeTap daFapdt IS birgEe iR one or

enhed MobilStephidale ahdiventi on, the paranmeter a may be
different fromthat which is conventionally chosen
becaus e lagiecantizargddp geqeiverpb laasl 4 gprbae efanwplinkaandam aecess
se I
RSSO e AL IR IR0 O o

15 smaddess windowrtistrbeginsdiduityeaftérehdid e thkdednemission,
probability, The invention has been described with
ref er enaveelteeﬁ pdpration phtheapndonm areassavindpWe ko windint salipfigs the
be tiRddh Mﬂ gﬁlnt to those skilled in the art that
it 1S poss enbody the invention in specific
forms other than t hosd,of . t.heTgrbRODeNt descri bed
above. The descri bed enbodi nents are nerely
i | WwheterZrk iis/edamtos bf)lhledlphmlt rdndomcicsesd eransinikssioh randtARE,,, is a
in an wa r ex t he above-descri bed

20 enBRY 'méﬂt%gs %%1% dglay bgiwegn Ak base statigmand any one of the
COBﬁ@&HﬂBQﬁn&ﬁleﬁe fgum possi bl e RTD bet ween t he base
station e term nal . However, sone
benefits of the |nvent|on can still be attai ned when

the,a t of fixe advance is 1 er
nu?r%er , Sa?m?‘“mfjﬂ n‘hgq'éﬂelr?" r}fmemmmqs ®ter mi nal
begi ns an uplink rando ccessqtrapsm ssion at a
moment in tine that is%ﬁ”{'e gf"rmﬂé’ﬁt intime at
25 WNigBrefi )7 f ‘gmaﬁg n mnll
ecomg de ctagglhglogtoqaﬂglpﬁoﬁ%@bgmthe%én na gsﬁngo
will be recognlzed that, given a fixed size domnllnk

tr FIG 3), starting an uplink
?gran ‘%ﬁ“g?fﬁaW%Hé MO e that is a fixed
anount gHe LI;:JIIHE riRioR] £cad tﬁﬁ%nh%‘si%ﬁtcﬁﬂltpﬁ% PprehtiBle body and a

downlink transm ssion is equivalent to starting the
upFyahte PREI%;r ansni ssion at a noment in time that is a

fixed a ro | ial mpnept at which
30 he do Hﬁ%&mﬁlghg gésl O(E]ﬂr?ts &fﬁfa%?‘fe@{’ d. The scope

of the invention is therefore given by the appended
clainms, rather than the preceding description, and al
vari ations and equi val ents which fall within the range
of the clains are intended to be enbraced therein. WHAT
IS CLAIMED IS: 1. A nethod of operating a nobile
termnal in a cellular comuni cations systemthat
conprlses a base statlon operatlng in a tlne d|V|S|on

o I T



cel lul ar conmmuni cati ons system the nethod conpri sing:
during a random access w ndow that begins directly

wabtdosnormsownl i nk transm ssion directed to onePOI/EPINNG051327

5

10

15

20

25

30

nobile termnals, receiving at | east a portion of an
upl i nk random access transm ssjon from one of the one
or nore nobile termnals, wher®in a duration of the
random access wi ndow, T A wm Ow satisfies the

followi ng rel ati onshi p:where TPRis a duration of the
upl i nk fRRYEIN grefif has h Haraaon 667N, and RTDmx is a

maxi mum possi bl e round trip delay between the base

st at i onwhergbydyr Der 6 Prensooone or nore nobil e
termnals. 6. The nethod of claimb5, wherein 7/ ,,/mO
, satisfies: RAnfow~H"'" |IID"' wherein TUDis a
durait i oTh@hpparattPbf dintiDByebinplisiags t ching tinme. 7. The
met hod of claimb5, wherein: the uplink random access

t r ansmi legicorenfiguisdite genaratg adeequencyiomain rrpreseptation ef the
pref.LX: e ' : BODY;
anggck ‘)r‘i’gd é{)gﬁ% ?’%Eg‘lf“. g(tqﬁé;és{plgﬁjﬁ'?daotqlbj éﬁée%f@a)@&&s%gr eby

7>/ ? = [ogiccohfigbred@¥enddate lfeequaridyadbnadin sigaalrbymultiplying the
conprising: generating,a frequency-donain ) )
r eﬁF‘é‘é‘@ﬁY‘gPP‘gW represeitionafithersosived aideet a pBiom; f thepyplink
th ! oL ees .

¢ S bt A0 879 BN, AP rerRERaioh B Fnown
f r popambieysdquenice; r epr esent ati on of the received at

| east a, portiqn of the uplink random access

t r ansm WESPIEUIEdD SERREMe  RAHTRAR SIEmaL BRTbS fRawsney
kngymaiRs§aablaga sequence; generating a time-domain
signal fromthe frequency-domain signal; and

ascer t ab gpmparatoe that asaertaing prhiethier thenupbink sandepsaccess
transm.ssion repr.e en&rgri) a random CEs3 reanbl e bry
colBRPTRIO fFRr PR A Sridourass S PirarabiE By Eapgit s of more
Si glRflentdiof thertirh&demAR slgnadwitd.a tHresfidle variehod of claim
8, wherein the threshold value is scaled to indicate
the presence of the random access preanble when only a
POkKLi ON J I
at¥nes THe abphfaiBlt o if 1Y ARG Aen AT VaRR s Rateap

S e ifidivatethe peeseridesr it adomfacadsapreamblecwh@r ordy a@ortitsi sfghe

a sljding correlator to generate a correl.ation val uye
i nHplink rapdom pceesyHANSMIBSIMLFAlECH? CIEFSPRNding Portig ofihsknown

th re%ﬁ%f‘és‘éﬁger@te. | east a portion of the uplink random
actess trarism ssion and a known preanbl e sequence; and
ascertai ni ng whet her the uplink random access

transm gsion represented a random access preanbl e by
cobbar | 15° ShRariDs SO 0 CORPASTE th a ¢t eehol d

val ue. Q%lidijﬁ? QoMEh{dP %tfli’%el?érﬁ.h{% dSrel RS Rl bR ative of a

threshol d value is scaled to indicate the presence of

t heax amgio megree of sompelataometwednethe oeveived apleastiaqoriadn offthe

upl i nk rapdom access transm ssjon matches a .
coPP‘é‘ﬁb‘zﬁ‘Hﬁ‘?‘Hé‘ciF&F FF‘%‘“&%‘O‘% ﬁ'bCF % B‘F’é‘ﬁﬁfﬂ SEAN B

12. An aRempafatbt thdl aSceraiisvehetiRt MeNdlink RaidonNiREsCt S

with a cellular comrunications systémthat conprises a
batransmissipmrepogsentad amandom accessrpreamble by samparing:thereortelation
thgalaggv?ﬁ‘aatt%esﬁgl%raiuséi ng: logic configured to detect a
downl T NK tTansni Ssroin fromthe base station and

determine therefroma future nonent in time at which

an_end g_art of a downlink transm ssi onllust prior to a

r akétom 48 aprarainnabaaim 21, wheseinthatbresheoldpialueds sqaled to
”"F{di‘%té fak gh%@ﬁée Ffle 18855 aEOKE g%%ﬁ’e svﬂelpng# A BRion of the
upl' i nk random access transm ssion at a nmonment i'n tine
that is before the future nonent in time. 13. The
apparatus of claim 12, wherein the nonent in tine that
is before the future nonent in tine is a fixed anount

of tinme before the future nmonment in tine.14. The
apparatus of claim 13, wherein the fixed anount of

time corresponds to a maxi mum possible round trip

o g



| ogic configured to performa downlink transm ssion
directed to one or nore nobile termnals; and | ogic
w@ooBilgused to receive at | east a portion of apcTpPion$051327
random access transm ssion fromone of the one or nore
nobile termnals during a ra&% m access w ndow t hat
begins directly after the do i nk transm ssi on,
wherein a duration of the random access w ndow, TRA
"," <" . satisfies the followng relationship: RA _"
: rﬁphﬁk fanBonThcteds FRnbmidsionwhaeless & cofrespordingtpostiorosf théknown
upli nk random access transm ssion, and RTDmx is a
neDtearble peenes.e round trip del ay between the base
station and any one of the one or nore nobile
termnals. 17. The apparatus of claim 16, wherein T/
_,,.,m wsatisfies: T=T + T wherein TUDis a
duration of an uplink-downlink switching tine. 18. The
apparatus of claim 16, wherein: the uplink random
access transm ssion conprises a preanble body and a
cyclic prefix; the preanble body has a duration of
FPRE BODY; andthe cyclic prefix has a duration of 7cp,
whereby 7>" = 7cp + 7pRE BODY- 19. The apparatus of
claim 18, conprising: logic configured to generate a
frequency-domain representati on of the received at
| east a portion of the uplink random access
transm ssion; logic configured to generate a
frequency-domai n signal by nmultiplying the
frequency-domain representati on of the received at
| east a portion of the uplink random access
transm ssion by a frequency-donain representation of a
known preanbl e sequence; logic configured to generate
a tinme-domain signal fromthe frequencydomai n signal;
and a conparator that ascertains whether the uplink
random access transm ssion represented a random access
preanbl e by conparing one or nore elenents of the
time-domain signal with a threshold value. 20. The
apparatus of claim19, wherein the threshold value is
scaled to indicate the presence of the random access
preanbl e when only a portion of the uplink random
access transm ssion matches a correspondi ng portion of
t he known preanbl e sequence. 2 1. The apparatus of
claim 16, conprising: a sliding correlator that
generates a correlation value indicative of a maxi mum
degree of correlation between the received at |east a
portion of the uplink random access transm ssion and a
known preanbl e sequence; and a conparator that
ascertains whether the uplink random access
transm ssion represented a random access preanbl e by
conparing the correlation value with a threshold
val ue. 22. The apparatus of claim 21, wherein the
threshold value is scaled to indicate the presence of
t he random access preanbl e when only a portion of
t heupl i nk random access transm ssion matches a
correspondi ng portion of the known preanbl e sequence.



