NOVEL PYRAZCOLO [ 3,4-D] PYRI M DI NE DERI VATI VES AS ANTI - CANCER DRUGS FI ELD OF
| NVENTI ON The invention relates to substituted pyrazolo [3,4-d] pyrimdine
deri vat i wee 2069/dob2of or mul a- 1, Formul a-1 or phar maceut i cachrgcreoeapbasbl e
salts thereof, which possess anti-proliferative activity such as
anti-cancer activity and are accordingly useful in nmethods of treatnent of

t he human or aninmal body. The inventijon also relates to processes for the
manuf acture of substituted pyrazolo [3,4-d] pyrimdine derivatives, to
pharmaceutical conpositions containing the conpound and to its use in the
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receptors. is known that Cass | kinases such as the EG- fam |y of
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such as colon, rectal or stomach cancer (Bolen et al., Oncogene Res., 1987,
1, 149), cancer of the prostate (Visakorpi et al., H stochem J., 1992, 24,
481), | enkom@/okrnaka et al., Cell, 1984, 31, 1035) andpovair280v/00bs30Nnchi al
or pancreatic cancer (European Patent Specification No. 0400586). As
further human tunmour tissues are tested for the EGF famly of receptor
tyrosine kinases it is expected thatotheir wi despread preval ence will be
established in further cancers such as thyroid and uterine cancer. It is

al so known that EGF type tyrosine Kinase activity is rarely detected in
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4, 199%nd YD, 826561( Suichi G EarSahheatbeizelin thﬁ@t?h)ey aﬂemwlﬂ%wak-

(publls e Rl enber 3, 1998), WD
98/ 0243 gg%l’é??s{’ﬁg\’aﬁfﬁfﬁ@a Jy%?g‘i@ gé%ﬂ Dﬁ“&bbl i shed April 8,
1999), and WO 98/ 02437 (published January 22 1998) all of which are
herein incorporated by reference in their enti rety. O her exanples of sone
specific VEGF inhibitors are IMB62 (Cytran Inc. of Kirkland, Wshi ngton,
USA); anti-VEG- nonocl onal anti body bevaci zunab (Genentech, Inc. of South

San Francisco, California); and angi ozyme, a synthetic ribozyme from
Ri bozyme (Boul pler Col or ado) and Chiron (Ener yV| I I e, Cal ifornia). ErbB2
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pic), and the nonocl onal antibodi es AR-209 (Aronex Pharmaceuticals Inc. of
The Woodl ands, Texas, USA) and 2B- 1 (Chiron), nmay be admnistered in
conbi nat iwo 200%det2be conposition. Such erbB2 inhi bitorspcmur®/dobase
described in WD 98/02434 (published January 22, 1998), WD 99/ 35146
(published July 15, 1999), WD 99/35132 (published July 15, 1999), WO
98/ 02437 (published January 22, 1998)3- WO 97/ 13760 (published April 17,
1997), WO 95/19970 (published July 27, 1995), United States Patent
5,587,458 (issued Decenber 24, 1996), and United States Patent 5,877, 305
(i ssued Mar c&@nali%@&he SEIaathSZ \ohh G egprisdedi 45 biewn arBalstd PYWfl@feer ence
inits gntiret B2 .r ec i nhibitors useful in the present invention
are als X&%F%ﬂ&&s‘% nlﬂ‘ﬁx?ggc ?RaAt es Provisional Application No. 60/1 17,341
, filed January 27, 1999, and in United States Provisional Application No.
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60/ 200834 (fiil edDM m‘s f% Dap pl i cations

and provisignal | pah ’ﬁh‘im@@é@ '?@?@Fé#t@ﬂﬁz SE% E{@&E‘Bs&bé‘ﬁ&r@@& reference in
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signals that initiate cellular replication. These |arge glycoproteins,
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the 1 ecipdbie Ransaee Bistkant ! skt M98 prodianor 86 deisueh 4 RBsseroRbRtol | uf ar
port i onp@lcetdoe 308¢ens Aillowdli s activity phosphoryl ates key tyrosine am no
acids in tar%gqup rot |ns resultlng inthe tr nsductl n of prﬁ?‘élferatlve

signals acro LESPECS AL A SRaUGRCe grackapd by g com P(’F%Wil ¢hat abde erbB
famly 92 i Wpﬁ)}té@%tB&Okaﬂtaﬂﬁsse %ﬁ@éhsld@ﬁbteaeoﬁm SE®HB2, erbB3 and
erbB4, are frequently involved in dr| ving the proliferation and survival of
tumour cells (reviewed in O ayioye et al., EMBO J., 2000, 19, 3159). One
mechani smin whi MS&DSEQGa{CSzS»’@p@SEgnﬁFSS@hed is.by. over.e>(|dbessi on of the
receptor at the protein level, generally as a result of gene anplification.
Thi s has been observed in many comon human cancers (reviewed in Kl apper

et_al ., Adv. I\@SC@EQR@SE u@080 (1)76, m3ahlaseit By GDIfor@@ﬁél BRSKe(DBPYKNsbury et
gene Res 1988, 3,

al., Brit cer GUerl t al . .
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Res. TrB&PSK h&&ﬁﬂaté@secf&r&ﬂﬂwﬂu@dhﬁ%otd@l@ammmﬂm al., Cit. Rev. Oncol.
Hemat oL. 1995, 19, 183), non-small cell lung cancers (NSCLCs) i ncluding
adenocarci nomas (Cerny et al., Brit. J. Cancer. 1986, 54, 265; Reubi et
al., Int. J. CandéSS_ DIBB = ABPSREOBSSREHD) et al.., . CanceKZResearch 1993,
53, 2379 Brabender etal, din. Cancer Res.. 2001, 7, 1850) as well as
ot her cancers of the Iung (Hendl er et al., Cancer Cells. 1989, 7, 347,
Ohsaki etal, Oncol. Rep.. 2000, 7, 603), bladder cancer (Neal et al.,
Lancet. 1985, 366; Chow etal., din. Cancer Res.. 2001, 7, 1957, Zhau et
al., Mol Carcinog., 3, 254), oesophageal cancer (Mikaida et al., Cancer.
1991, 68, 142), gastrointestinal cancer such as colon, rectal or stonach
cancer (Bolen et al., Oncogene Res.. 5 1987, 1, 149; Kapitanovic etal.
Gastroenterology 2000 112, 1103 Ross et aI , Cancer Invest. 2001, 19
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Kumar et al.. 2000, 32, 73; Scher et al.. J. Natl. Cancer Inst.. 2000, 92,
1866), |eukaem a (Konaka et al., CeU, 1984, 37, 1035, Martin-Subero et al..
Cancer Gawetwéymegenet. 2001, 127-174), ovarian (Hel |l st pomiatadyooCsacer
Res.. 2001, 6_1, 2420), head and neck (Shiga et al., 0 Head Neck. 2000, 22,
599) or pancreatic cancer (Ovotny et al., Neoplasma. 2001, 48, 188). As
nore human tunour tissues are tested-4-or expression of the erbB famly of
receptor tyrosine kinases it is expected that their w despread preval ence
and inportance will be further enhanced in the future. It is also expected

that inhi bit ditge gasE@Tisey prodeeSBBIY olitpudsiheefidi Ragedukittd sfuensefyl in the
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t

drugs. The brand nane |5 Tar CeVaFurt her nor & -Ahibi't ory ant’i bodi es

agai nst EGFR and erbB2 (erbitux(r) (c-225 / cetuxi mab) and herceptin(r)
(trastuzumab)respectivel ) have proven.to b neficial Ln.t i.nic for
the treat men%nB?f SERIHEE :Bé%gl ?létpf‘lgr?ﬁ{?rlkgh( &%M&Sdpf%eﬁ;ﬁdéﬁgo%@% ,
2000, Smodotmgend201d phae- 686&) prothsyoe 3% irurthermodulpaide séquepud) isshed
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i nhi bit i j ¢ conpound capable of binding to al -acidic
coproteln. International Patent Publication No. 4/ 013141 descri bes

aly p@émﬂﬂﬁl@f@fkeﬁﬁ iral . bl " on W 04/ 013141 d b
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neur opepti de Y receptor antagonists. U S. Patent No. 6,140,317, 6, 140, 332,
and 6, 180, 636 describe pyrrolopyrimdines. U S. Patent Nos. 6, 696, 455,

6, 537, 999wendo¥nesné, 178 descri be pyrrol 0?? pyrrolidi ne gerikbim®sszoU. S.
Pat ent No. 5,958,930 describes pyrrol opyrimdine and furopyrimdine
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Other aspects, advantages, and salient features of the invention will

become apparent to those skilled in the art from the following detailed description,
which, taken in conjunction with the annexed drawings, discloses exemplary
embodiments of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other aspects, features and advantages of certain exemplary
embodiments of the present invention will become more apparent from the



of these solvents at tenperatures 600C to obtain novel N-substituted
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et hoxy met hyl enenmal ononitrile by reacting triethyl orthoformte and

maol ononitrile to obtain novel N-substituted phenyl-5-am no-|H pyrazol e-
4-carbonitriles of fornmula-D. The temperature conditions range from40 0C
to 100 OC. (C) Drthe nitrile group of conpound of fornula D is hydrol ysed
with a mneral acid such as sul phuric acid in aqueous medi um and upon
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al cohol or nFiGuBeint blekedmgtyanimsabtingfd wansaimer a_blumnmi@iagahn novel
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process givep;hnethe Schene: | el.ow Stage-1.P H HC eous .NHNH 2 1.
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t enper at ur esFIG09 GCatlobk @iagram illustrating a receiver for receiving a preamble
in a DVB system according to an exemplary embodiment of the present
invention; and

FIG. 10 is a flowchart illustrating a reception method for receiving a
preamble in a DVB system according to an exemplary embodiment of the present
invention.

Throughout the drawings, it should be noted that like reference numbers
are used to depict the same or similar elements, features and structures.

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS

The following description with reference to the accompanying drawings is
provided to assist in a comprehensive understanding of exemplary embodiments
of the invention as defined by the claims and their equivalents. It includes various
specific details to assist in that understanding but these are to be regarded as



one can obtain iodo substituted phenyl hydrazine hydrochloride solid of
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for addressing the above-stated problem that a Peak-to-Average Power Ratio
(PAPR) of complementary sequences for a preamble increases due to the use of

the differential modulation.

A description of exemplary embodiments of the present invention will
now be given below.

Table 2 shows the PAPRSs of preambles for a case in which the differential
modulation scheme is not applied in the preamble P1. When 128 preamble signals
are generated by combinations of S1 and S2, the maximum PAPR is 10.29 dB,
the minimum PAPR is 6.72 dB, and an average PAPR is 8.21 dB.

Table 2



phenyl - 4-am no substituted-pyrazolo [3,4-d] pyrimdines of fornula-T. (0) T
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modulation.
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i nvent i GNPt es generally to a Digital Video Broadcasting (DVB) system
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after bléerpgeambia gbmxratbrtﬁ%mtﬂePchea&mnalAﬁQnsraﬁtejerofrléI(Gai%lmge@alre_d of the

transm(ﬁés(&gighg%%}l rtggmﬁ@b%eﬁwgs can demultiplex it back into individual

services and output themthrough a screen of the
user terni nallhe scrambler 635, acco1d1ng to an exemplary embodiment of the present

invention, can prevent a Complementary Set of Sequence (CSS) generated by the
MSS processor 610 from increasing in a PAPR by the DBPSK modulator 620 and
the phase offset processor 630. In other words, in an exemplary implementation,
the scrambler 635 generates a new sequence by multiplying a modulated
sequence output from the phase offset processor 630 by a scrambling sequence.
The scrambler 635 can operate with any arbitrary sequence when an operation of
changing the signal from the MSS processor 610 to an arbitrary form is
performed.
An output MSS_SCR of the scrambler 635 is expressed as Equation (4).

MSS_SCR=SCR(MSS)  vvnern.... 4)

In Equation (4), the term “SCR” denotes a scrambling operation of the
scrambler 635. A new sequence is generated by multiplying the modulated
sequence input to the scrambler 635 by a scrambling sequence. For example,
when a length-K BSPK sequence is input as a modulated sequence, i.e. when {1,
-1y, -1y, I3, ..., 1k} is input as a modulated sequence, even the scrambling
sequence can be generated with a length-K arbitrary BPSK sequence. When a



At this point, the user term nal needs information indicating types of the
various services provided by the DVB system and the details that each of

t he serviweo®mansaons. FIG 1 is a diagramillustrati ngraTiKrRRo®/@bs3act ure
of a physical channel in a conventional DVB system Referring to FIG 1,
the frame structure can be roughly divided into preanble parts Pl and P2,
and body parts BODY. The preanble parts Pl and P2 are used for transmtting
signaling information of the frane, while the body parts consist of the
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Locat i mue{ﬁcdrhréngmee}assng@%&or transm ssion of a preanbl e sequence
anong the 853 carriers can be predetermned. In FIG 3, carrier |ocations
are predetermned and stored in a Carrier Distribution Sequence (CDS) table

300. An operation af+ZMdX|sati on Signaling Sequence.(3BS) processor 310 is
as follows. The MSS processor 310 receives a first sequence (hereinafter

"SI " ) and a second sequence (hereinafter 'S2') and generates

Conpl enent ar ijI(Set7s 1ofa Skagrant eHu{iC8By) an Teeritpleand SPRBB| et d8r bior
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of proc and S2 are output as a nodul at ed
sequenc§§%ﬁ§hh§Sg&ueﬁgetapgﬁggg%?%gg@gg& 310 through a phase of fset processor
325 is as follows. Equation (1) represents a sequence generated by a

conbi nat| on gtabél and S2 in the MSS processor 3 10, and the sequence is
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applying a 180 phase offset to 64 Most Significant Bit (MSB) bits (or
cells) in the nodul ated sequence. The phase offset processor 325 does not
appl y t hewphasmoeefzhiset to the remmining bits except for pChnadoddsbbits.
Since the 64 MSB bits all have the same offset value, the phase offset
value will not affect a denodul ati on process of a DBPSK denodul ator in a
receiver. Hence, there is no need faf2a reverse process of the phase offset
process at the receiver. Finally, an output of the phase offset processor
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apparatus and net hod capabl e of reducing a PAPR of a preanble by
scranbling. In accordance with an aspect of the present invention, an

appar at uswbaoosvmwansni tting a preanble in a Digital VideecBradeamving ( DVB)
systemis provided. The transm ssion apparatus includes a first processor
for generating a Mdul ation Signaling Sequence (MsSS) using a plurality of
recei ved sequences, and for outputti-i® a nodul at ed sequence by
differentially nodulating the MSS, a scranbler for scranbling the nodul at ed
sequence by nultiplying the nodul ated sequence by a scranbling sequence and
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FIG 5is a flowhart illustrating a reception nethod for receiving a
preanble in a conventional DVB system FIG 6 is a block diagram
i Il ustratwogo@/dsosm tter for transmtting a preanbl e iPoTAIRVB/®YESHEM
according to an exenpl ary enbodi nent of the present invention; FIG 7 is a
diagramillustrating an exanple of a PRBS encoder for Equation (5); FIG 8
is a flowhart illustrating a transri4sion nethod for transmtting a
preanble in a DVB system according to an exenpl ary enbodi ment of the
present invention; FIG 9 is a block diagramillustrating a receiver for
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for cl greambénih 8 dh¢Bsystens acdirdirtgetonan exemplard smbeelimient dfithef pdekenti ng
descri pHV%E nd clains are not limted to the bibliographical neanings,

re

but, are 'y used by the inventor to enable a clear and consi stent
under st andi n@ediérrtﬂgtm Irenit0, dre rovecar gienfyirys initiadizetibal ibstepppEirandt o t hose

SKi 1 e Rudlle el DL e 814 G 080 IR | HEORRN FXRIRLALY Gl ent o

of the ‘present Tnv oh Brd provi dedP urpose only and not
f or t henprvpbSernelationm{GiGgon ﬂE tavebredi ognasindep fh@ﬂO b@nd daeappmsdad cl a| s

anﬁ t heét%p ?BES\(%&H%ISg Hag de?ec}t&i Q%é?%ﬂﬁfesﬁpoa’hen heHQ@el% 1le:fdo[r ms "a,”

unl ess 't cont ar Iy
di ct at e@t@@tﬁbemrsanbiﬁwhk infstap EXEnphe recaver mtemstto step dah@oHemevsur face"

i ncl ude@ Flfér fé&%ﬁ/eﬁ fal ﬁ@te?{edrm% ?)tr%tmﬁf‘écﬁ’l[ sd(';é Eﬁc%?éer p%¥fotrpx% doAkdB time

"subst an nean e reci aracteris par ane ter, or
val ue rwbdstmﬁnt tanda fine efrequanmescofifyet adjustnmentt idestcat | GH: Bhemaftsat ihens,

i ncl udi pgeief r?g%‘i%?@gepo&&' rfelition MHPe%ﬁH‘La‘?ﬁ%ve?rc{]foémlv@@a?ﬁéwgteﬁcCur acy

[imtations a r factors occur~in
amount s1Q29at aetb ther @etewhinge agnn einf stap t1980c Mdretreiti bas dime‘ii nibended to
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i nfor lon Is transmt articul a reanb
whi ch ithet reseivesf mtvmsi bapli §0t$tap.s 1Q.eand Exbwrgﬁ:glvehﬁml pregeessfoflyt he

present, Sg@gf%at o eQiH e By ﬂgagopecf gFergR%gfffB%'an IRe AR \ﬁeng;% ab fletPr Ol em

that a t o- Av ower errentar uences for a
pr eanbl adjpsiEresd sies stmpe 1035+ MNexitis éh@fremereﬂupqrﬁwm idgscramiling: usimg A

oescr! A Sephalt SBRBhESE nch Rl SRRUAQNETIR iy
di f f er daveaiion in step 1040, and performs d1fferent1a1 demodulation, which is a reverse
process of the differential modulation scheme at the transmitter, in step 1045.
Thereafter, the receiver determines a correlation between preambles in step 1050,
and detects signals of S1 and S2 in step 1055.
As is apparent from the foregoing description, exemplary embodiments of
the present invention use the differential modulation scheme in transmitting a
preamble, one of physical channels, in the DVB system, thus reducing a PAPR of

the preamble P1 by solving the PAPR increase problem using scrambling.



nmodul ati on scheme is not applied in the preanble PI. Wen 128 preanbl e
signals are generated by conbinations of SI and S2, the maxi num PAPR is
10. 29 dB,wbheowmosi2oum PAPR is 6. 72 dB, and an average PARAPRKRR08/@d434B.
Tabl e 2However, Table 3 shows the PAPRs of preanbles for a case in which
the differential nodulation schene is applied. In this case, the maxi num
PAPR of the preanbles is 10.50 dB, th& m nimmPAPR is 7.14 dB, and an
average PAPR is 7.14 dB. As stated above, it can be seen froma conparison
between Table 2 and Table 3 that the PAPR increases as characteristics of

t][le cr:IorrBI enenyaily tflequm&ﬁd | GENEDE:S Biﬁén:rshﬂgﬁﬂ aﬁ%i_odgaﬁﬁ(bhdowlithr Eedbﬁnb@ tohe usg
of the differenti no tion scheme. From Ta t can be
appr eci ‘é‘?rgadnteﬁﬁ?’piﬂé’ g?‘i’é‘é @%%ﬁf?gieeﬂ%‘é{é‘ié’%‘yl({? %Qog% {{7@3? 51{@1’?(11 B | uence
of the ghef iuertﬁant wahoﬁ@@gh ¢soﬁ1df?1}r@ alielt dialdﬂé Qialal dﬁfﬁ&ﬂeﬂ@eféif Wi’tﬁ@lhtem of

i ncreasin iffe Ja ul a or

reduct i OFP L{E é‘# ‘ﬁs%ﬁppﬂ O B asl’—‘ie(goneél ]Ii’}é%ée BPY 6‘1 agram
|IIustramhnga@dﬂkﬁﬂsqmmmﬁﬁngcw transn1tt|ng a preanble in a DVB system
according to an exenpl ary enbodi nent of the present invention. Referring to
FIG 6, the transmtter includes a CDS table 600, an MSS processor 610, a
DBPSK nodul at or 620, a phase of fset processor 630, a scranbler 635, a
carrier allocator 640, an | FFT processor 650, and a preanbl e generator 660.
Since the CDS table 600, the MSS processor 610, the DBPSK nodul at or 620,

t he phase offset processor 630, the carrier allocator 640, the I FFT
processor 650 and the preanbl e generator 660 are substantially equal in
operation to the CDS table 300, the MSS processor 3 10, the DBPSK nodul at or
320, the phase offset processor 325, the carrier allocator 330, the |IFFT
processor 340 and the preanble generator 350 in the conventional
transmtter of FIG 3, a detailed description thereof will be omtted. The
scranbl er 635, according to an exenpl ary enbodi nent of the present

i nvention, can prevent a Conplenentary Set of Sequence (CSS) generated by
the MSS processor 610 fromincreasing in a PAPR by the DBPSK nodul at or 620
and the phase offset processor 630. In other words, in an exenplary

i npl enentation, the scranmbler 635 generates a new sequence by nultiplying a
nodul at ed sequence out put fromthe phase of fset processor 630 by a
scranbl i ng sequence. The scranbler 635 can operate with any arbitrary
sequence when an operation of changing the signal fromthe MSS processor
610 to an arbitrary formis perforned. An output MSS SCR of the scranbler
635 is expressed as Equation (4). MSS_SCR =SCR(MsS) (4) In Equation (4),
the term"SCR' denotes a scranbling operation of the scranbler 635. A new
sequence is generated by nmultiplying the nodul ated sequence input to the
scranbl er 635 by a scranbling sequence. For exanple, when a | ength-K BSPK
sequence is input as a nodul ated sequence, i.e. when {lo, -li, - 12, 13,

. , I k-i} 1s input as a nodul ated sequence, even the scranbling sequence
can be generated with a length-K arbitrary BPSK sequence. Wen ascranbling
sequence is the scranbler 635 generates {- } as a new | engt h- K BPSK
sequence by nultiplying the nodul ated sequence of ( by the scranbling
sequence of {- - That is, the scranbler 635 generates a new sequence MSS
SCR by nultiplying the sequence nodul ated using Equation (4) by the
scranbl i ng sequence. The scranbl er 635 perforns scranbling by multiplying

t he sequence nodul ated in the DBPSK nodul ator 620 and the phase offset
processor 630, i.e. a |length-384 nodul ated sequence expressed in 1 or -1,
by a | ength-384 scranbling



sequence used in the scranbler 635. The scranbling sequence will be
described in nore detail in the follow ng exenplary enbodi nent. The

scr anbl erwb63boogeernat es a scranbl i ng sequence for reduciPogR2BPMRBoBH a
preanble PI. In a DVB system a Pseudo Random Bi nary Sequence (PRBS)
defined as Equation (5) is used, and the scranbler 635 can generate a
scranbl i ng sequence using the existipge PRBS. FIG 7 is a diagram
illustrating an exanple of a PRBS encoder for Equation (5). Referring to
FIG 7, a PRBS register 710 receives an initial value sequence (1000101
1110010@HA@$ 03SIVF 18: PRBS sequence ( 1110100011 10010001 1100100...).
The initial value and the [ength-384 PAPR scranbl i ng sequence are shown in
Tabl e 4. Table 4The scranbling sequence of Table 4 is used as a scranbling

sequence forja Al apBhetudiSRE fifinshEfig NO FrelABR Ofn 2a pIﬁ?M]‘ &video | N the
PRBS eggoder of FI 7/, a Ieghth 384 sequence generated w the initial

val ue opropdgpsding (VB avEFbe q@Rﬁﬁr%m?/&PW@”@tng} or 1 to a value of 1 or -1,

and nul tipli gdiRy @od&@gbﬂ ﬁireg%n%e&u@tswt@amubnfsgﬂhﬁng mgeenéd gRISHr ocessor
in the scrarrbl er t here reduci n ﬁ%BPAPR Tabl e sho t he PAPRs of

128 pr &y éd Ipfa ttYn Oﬁﬁe%-@@ Isﬁﬂ@ﬁ@ﬁﬁéa hOUBIUtHAG %F@@é‘?fﬁte AYEHICEN whi ch
uses sqg}ammraqwﬁ@rmeaﬁﬁtl H@MQS It can be noted that the maX| mum PAPR
is 9.10 dB, the mgrmfn ‘)E 1 dB, and an average PAPR i.s 01 dB.

Conpar ed wi t A SEEHR 0% SGRAIRLHRE 1l a gadulaied, SCHIRNge ey My “PILDémHHtJE‘Prrum

PAPR. |rhn@ﬂul%1@%lr§élqaéﬂcé PPhetRmMFlin®sequendengequence is generated by the
above-stated scranpl er 635. I\/breover each%]ﬁ%gnbl in ce cagﬁbe

stored in a PSERAMHPIOSEFIOTHBF recqiving thessera seqen, %E@%Hﬁ &achA

necessa{ﬁhllralﬁcﬁ dhayered %ubbﬁl@le@slt it c@iveltige DBESScoREdl 8dqenb@QnionaFl G 6
can be stor i.n the | ook-up tabl.e, a&tae out ut of the s ;anbl er 635 can be

| o
st ored Rt 2}18&8%4 Of 2eBFTARg E’fngaﬁhle R %cks 600 to 635
can be stored in the |ook-up table for an operation of the scrambler 635.
FIG 8 is a fl hart illu tratln a tr nspi ssion nmethod f.or transmtting a
b eanbi e i n 2 BUBARpARbi SedBRun g EE B S B e B GHPHER of ¢ he
present inveatiMBS gletedsor for pendrhfng e MISS tusanshid priralitgcsd vesivell and S2
in step 801 and (generat es an MsS by sel ecting a sequence corresponding to
t he Sl tep 803. The transmtter differentially nodul ates the MSS
in step 805 aaimﬁfemmibl epdifopfastffefdmsallytmoddiating tMBISSts in step 807.
In step 809, the transmtter perforns scranbling by nmultiplying the
scranbl i ng sequence generated by Equation (5) by the sequence nodul ated in
sth ep 8g7 I RBStll’Ih@aﬁpdrhtudmlamﬂsmhﬁan thteas:ezjondSprt)beSSSﬁbampheds sequence
t hrough each_al | ocat e
goner ates o FAEIIONNFALY Sial By PR Ap bR FRRF GRS TR b e equence
recei vetrtiet;ﬂlmrahg/hofdtldaocmltd:cbmaijcadn&tsbcarr| er. Finally, in step 815 the

t itt bl &_h t || ust in FIG 1.
A the sor anth Iy CuRer o ot F etntepy Tt SR Eoe fonSenfetbe Peca out
af t er DBPSKbladdelaenmecewedpharugherabhdif tenphiralityt bfalpo@sehsuboavéeasi on are

nor e staé&eit%%__la% §ﬁ§?gt5{a?,nq{{)qerfornance of S1 and S2, as conpared yvith
a in p i°0

when t he' s perfornmed before the DBPSK nodul ation. In
ot her wor ds, agxempblargenendiodforegensraiingparektemismittieg thopreansble.obust i n
detection performance of SI and S2. FIG 9 is a block diagramillustrating
a receiver for receiving a preanble in a DVB system according to an

exenpl ary enﬁod‘heeappem&tushef piaseh whereint thenmdeefaedi ssguencd-hed @e t he

020, & WRBFlE S RBh R AR 2 o1 0a0, | T OTeS T A R

5. The apparatus of claim 1, wherein the scrambling sequence is generated
using a Pseudo Random Binary Sequence (PRBS).

6. The apparatus of claim 1, wherein the scrambling sequence is stored in
a look-up table.



and a signaling detector 950. Since the preanble detector 900, the FFT
processor 910, the DEMJX 920, the DBPSK denodul at or 940 and the signaling
det ect or WBQo@rwerubst antially the sane in operation aspCi&xRo®wbhize
detector 400, the FFT processor 410, the DEMJUX 420, the DBPSK denodul at or
430 and the signaling detector 440 illustrated in FIG 4, a detailed
description thereof will be omtted-The descranbler 930, according to an
exenpl ary enbodi nent of the present invention, perforns a reverse process
of the scranbler 635 on the sequence obtained by denultipl exi ng data on

?ﬁti \ée car :ﬂ':, ler Thggaggal&%y\bf @tadiﬁl s ﬁ@nff&iﬁ the dﬁﬂ’f&:&ﬁhllygﬁod]%mﬁhgic&“t:ht@_ S?y, g
e desg er . perforng .desc n .mu emul tipl exe
sequeng\é[rsgfqmﬂ%rlﬁé %Wﬂ‘t? lgé%gﬁ%sé’. éhl*ﬁelgé@% K%gﬁgw}f@e has the
sane length as that of the denultipl exed sequence. The descranbling
sequence cang,b reviously det.erm ned and, st or Lh a.look-up tahle, or can
be gener at edgug\i ﬁ’@&ﬂ%@’r %ﬁ’ 40 ARIERIDIG Hbaigﬁé‘ah&)}dﬁ‘é ISFF)d“FﬁEng
above- STAYBY sgste@aidei methedpoemnsgsingd G 10 is a flowchart illustrating a
reception nmethod for receiyin .preanbl,e in a system according to an
exenpl ary enBEHTARRE aoﬁfqdﬁ'latb(akg Eﬁ}% RIYBTe &5@ %?W@ f‘dﬁ\ﬁa@\ty , the
recei veecgeed seqoenced;t i al i zation in step 1000, and perfornms tuning on a
preamble in st 1005. The receiver perforns CGuard Interval -Correl ation
(A 0O on theo}l@g‘gi‘%?i%qdéﬁ%ﬂe iPRIY%%5° 1010, and deternines in step 1015
whet her it hasatdliegt ehle anpdedabtie stluendsebyt haultiptgingerthbasnddilated to
det ect thﬁﬁgrel?nbl e Pl.in steg 1015, the receiver returns to step 1010.
Howev erS SRR }h%sggg@rl\pgrseﬂg Nefat ect ed t he preanble Pl, the receiver
perfornms coarseitingehas¢raathiedsequrshcki theodgheenobinela pldustity adjalistaedt in
step 102%. Thereafter, the receiver perforns power correlation to estimte
power o 5% carriers in step 1025, and then determ nes again in step
1030 whet her cotvertsg det eectpedisequenaeainbd e tithe-ddein siamat;eme ver has fail ed
to detect th [ |l in.st 1030,, the receiver returns back to step
R BRI bE FrbeDubdBe iy

1010, and wh Pecei ved t he preanble Pl, the
recei ver .perforns coarse frequency offset adjustnent in step 1035. Next,

t he receivergp 0 S i Rg i descranphlin equen accordi ng
to an exenpl g??%n%ro[%}il%nqq g&%%’ p‘%@érgﬁl %}l?\v%‘%w g s pnl%ﬁ’g?teénd
per f or requéddeercamprises ditferdtibdy inoodulating thd BIS8.r ever se process of the
differential nodul ation schene at the transmtter, in step 1045.
Thereafter, the receiver deternmines a correlation between preanbles in step
1050, and def@cilhesingthaids obfcl8im afydwBRreim tht epars®aiBtin@sofi theappanghile from

t he for&%%&sdescri ption, exenplary enbodi nents of the present invention
use the differential nodul ation schenme in transmtting a preanble, one of
physi cal chareseidng i thet lseraDviledy s¢qmncehtiwonghlucaciy &f PRERpbialitiye ofir eanbl e
Pl by j PAPR i ncrease probl em using scranbling. Wile the
inventi%%lcé{aeggstlnﬁejgﬁngﬁ%m and described with reference to certain exenplary
enbodi ment s ¢dvesiong the seviatibled sequincstreoei vy thivoigh &ichl dfethei plutdigyart t hat
vari ou i r i . . therein wi thout departing
from tﬁoefcdz%%rgﬁta sgggérggggp@%gfﬂﬁﬁg Cﬂlomg{e}ﬁié%%ﬁl’dr@%gefi ned by the appended

cl ai ns and t penaraispgindirenssitiHgThSpGlamNED |S: 1. An apparatus for
transmtting a preanble in a Digital Video Broadcasting (DVB) system the
apparatus conprising: a first processor for generating a Mdul ation

Si gnal i ng Seggeffb@ nrbed ofialgina $| whetsin ythefmodukitad deqeenceneed thad f or

out put tJ : ferentially nodul ating the MSS; a
scramlég@?@#ﬁ%%ﬁﬁg%ﬁﬁgﬁlﬁﬁg e% sequence by nultiplying the
nodul at ed sequence by a scranbling sequence; and a second processor for
receiving th ]ggg f it ocat ed
subcarriers, ??'gfﬁ%%@?‘% ?ﬁg@ﬂgg’r eﬁ?@@\}l% qsglé (’ggﬁfzﬁtgfggﬂ htei %ﬁﬁégﬁn}éé n

si gnal ,seguendedisigen EseudngandamtBimasndequange RRBf)eanbl e.

13. The method of claim 8, further comprising storing the scrambling
sequence in a Jook-up table.



2. The apparatus of claim1l, wherein the first processor conprises: an MS
processor for generating the MSS using the plurality of received sequences;
and a di fwenewdosizonodul ator for differentially nodul at iPog/HR2809d88393. The
apparatus of claim1l1l, wherein the second processor conprises: a carrier

al l ocator for receiving the scranbl ed sequence through each of the
plurality of allocated subcarriers;-Es | nverse Fast Fourier Transform

(I FFT) processor for converting the scranbl ed sequence received through
each of the plurality of allocated subcarriers into the tinme-domain signal;
aRd a preanbli4 ]g“hefmaﬂtmd dfoclagergrahéemnin glmldiﬁf%eﬁm’lmy im@dﬁlhﬁngroﬁathbl e.nb|4.
The ap tus of .claim1 rein the. nopdulate ce. an ra i ng
sequendlSay@rhises it G hal BirRE A PRRSE SEREPRERE GHPSRY The
scr anblmoduladaquence i s generated using a Pseudo Random Bi nary Sequence
(PRBS). 6. The apparatus of claim11, wherein the scranbling sequence is
stored in a |l ook-up table.7. The apparatus of claim1l, wherein the

di fferenti al l§. AndpbatatmgforfretdieildSSposnble S s DigifabVadeo Brofioaatiyg Phase

Shi ft [ PSK). nodulation. 8. A method for transmtting a preanble in
a Digi KWQ/?E\&?&@r@fc?é’ggﬁtﬂsgc‘frﬁgg)“%ystern t he met hod conpri sing:
gener ati ng aaMirhtl @beessoSifgnaletstginge quprambld/BB)musi regeaved! sicahl, tfpr of
recei ved_ s ences; ;0u ttin modul at ed seguence: .scr.anbl i ng, t he
rodul acon SnIEE aPUR: PhrohRs B AodhoDrae BoRut AR AR R | g
sequencemultplixmgthet fieqencgrdonedn ségnadnce t hrough each of a plurality of
al |l ocated subcayriers:;._copverti t ecelved seguence into a tipe-domain
signal; and ge%{eeiglﬁpﬂjéeran rtré?f%ﬁ?qlpﬁﬂ% 'ﬁﬁéé Fgf%g&ﬁﬁpl%_xeg SFHEINE h of
cl ai m 8nuliipdyiegrih¢ demaltipdexdd saguehice by andedotamldth sseaguence; awinpr i ses
differenti al Ly mudl Q0G4 VESerd0nidfie A)BATafheC L Mederalligesi 0 the
transmtting of “the %rean% e C rfses: r’ecei Vi e s}éra P seguence
t hr ouglseqaeiceofantihéorpldateating ya opluahlityc af esbgsehess: fican sthec aleverdulatgd t he
scr arrblsgguéf&uence recei ved through each of the plurality of allocated

L X

subcarriers into a tinme-donmain signal; and generating and transmtting the
preanble. 11. The nethod of claim8 wherein the nodul ated sequence and the

fscra”b' Ing seguence Xﬁsta*f%leﬁfrg?s,' @HQ@E&? tlxjezﬁrs?g?oééﬁéé}%l%ﬂéésai m 8,

urther conprising nerati ng e ’scra I'ng sequence using a Pseudo Random
Bi nary Sequea@ecqrppiBSictectd: foTkletevsinigdtie pteahiblerfr@n o tgcetved sty i si ng
storing the s¢ | i I < I The claim
5, whorei n t A I F1Or et AT dor 51 Fag o B cRarahe et

Di f f er dntad tie Biquenyy-Hlomén signgt; aelyi ng (DBPSK) nodul ation. 15. An apparat us
Fo acrel vi g AR E MefnBliglodhs ¥hlam B fascashiag iOMBh Juigh e the
apparatus conprising: a first processor for detecting a preanble froma

r ecei vdbe preprable is bengoittesk t i ng t he detected preanble into a
frequency-domain signal, and for denultiplexing the frequency-domain

signal ; a descranbler for descranbling the denultipl exed sequence by
17. The apparatus of claim 15, wherein the second processor comprises:

a differential demodulator for differentially demodulating the descrambled
sequence; and

a signaling detector for detecting the plurality of sequences from the
demodulated sequence.

18. The apparatus of claim 15, wherein the demultiplexed sequence and
the descrambling sequence have the same length.

19. The apparatus of claim 15, wherein the descrambling sequence is
generated using a Pseudo Random Binary Sequence (PRBS).



mul tiplying the.denul tipl exed sequence by a descranbling sequence; and a
second processor for differentially denodul ati ng the descranbl ed sequence
and for debecidmgr2a plurality of sequences fromthe dempdulatecmegdaence.
16. The apparatus of claim15, wherein the first processor conprises: a
preanbl e detector for detecting the preanble froma received signal; a Fast
Fourier Transform (FFT) processor fel9-converting the preanble into the
frequency-donmai n signal; and a derultiplexer for demultiplexing data on an
active carrier through which the preanble is transmtted. 17. The apparatus
of cl ai m 15, 20hdhei appaistus esfoobhipr @6 e semremo iy idesramdligicf §epuente ab

denodul at ar, .f or d'ffergg}ially denodul ati ng the descranbl ed sequence; and a
signalﬁ(aegéP@898kﬂgb etecting the plurality of sequences fromthe
denodul at ed sequence. 18. The apparatus of claim 15, wherein the

demul ti pl exed,sequence and e, descranblin u e haye,the. sanpe | ength.
To The” apparht 1domsionain 45 CIiFe der neprs Ty dB8 GREFeARY cucSe Aty

gener atoathpriden g RifReenidd BandoPh&Biershiyft ISeyime( OB R FRB&m2Aulafiva. appar at us  of
claim15, wherein the descranbling sequence is stored in a | ook-up table.

21. The apparatus of claim15, wherein the differential denodul ation
conpri ses a DRf AenmtiddcafoiBratarvin@aapeeaiibletinke Piggal VBRSKBrdadadtingt i on.

22. A f i Vi bl e i Digital Video Broadcasti DVB
oyst otV sl FEGHFIDY RgBIEC i ng 2 preandle from a rece ved oi gnal
converting tHetedéhgatpeehmbledindine receved figmajuency- domai n si gnal ;

d I tiplexi - i ! |l ling the d ltipl d
sequence by HOMSEPbIREYERGE) SHTRAPISTIHER toali SRS AOR N isbeE, Srol i ng” o
sequence; di fltmndmplesingythe frqdenat-damaithsigdekcr anbl ed sequence; and

det ect i ity of t duf at .23. Th
method of of SritiBsblitee, uRnURBRIEMIDRT, SREEET bfe N G,
si gnal deomptipkesddequéndediyexiergramblingscquermet i ve carrier through which the
preanl e {5 QA0S emddouadhe MEH0Od.Oficl AR, gherel n the

denul ti pl exed 'sequéen scra Ing s ence ve the sane | ength.
25. The net hddieofing hgilwmadpy of sequieaces iopr ihei degnorbratedtseqgendese descr anbl i ng
sequence using a Pseudo Random Bi nary Sequence (PR-BS). 26. The met hod of
claim 22, further conprising storing the descranbling sequence in a |ook-up
table. 27. TR8. khe hwihod of thimm 22 wireireihe dameuldipidxeng of the frigqderaydul at i ng

P ' ' . . . . . e
ahi ]E ; eéﬁ%&%ﬁ%@%@ﬁ@’ﬁ&ﬁ@@ﬁ@%ﬁﬁé d4®l BY oA RileSLNb AlroBLRANichhase

the preamble is transmitted.

24. The method of claim 22, wherein the demultiplexed sequence and the
descrambling sequence have the same length.

25. The method of claim 22, further comprising generating the
descrambling sequence using a Pseudo Random Binary Sequence (PRBS).

26. The method of claim 22, further comprising storing the descrambling
sequence in a look-up table.

27. The method of claim 22, wherein the differentially demodulating of
the descrambled sequence comprises using a Differential Binary Phase Shift
Keying (DBPSK) demodulation.



