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The phase offset processor 325 outputs the finally modulated sequence by
applying a 180° phase offset fo 64 Most Significant Bit (MSB) bits (or cells) in
the modulated sequence. The phase offset processor 325 does not apply the phase
offset to the remaining bits except for the 64 MSB bits. Since the 64 MSB bits all
have the same offset value, the phase offset value will not affect a demodulation
process of a DBPSK demodulator in a receiver. Hence, there is no need for a
reverse process of the phase offset process at the receiver. Finally, an output of
the phase offset processor 325 is defined as Equation (3).

...........

The sequence being output through the MSS processor 310, DBPSK
modulator 320 and phase offset processor 325, i.e. the modulated sequence, is
allocated to 384 active carriers for P1 by the carrier allocator 330.

In structure, 2 guard intervals are added to improve robustness of symbols
for P1, and operations of an Inverse Fast Fourier Transform (IFFT) processor 340
and a preamble generator 350 are substantially the same as that in FIG. 1.

FIG. 4 is a block diagram illustrating a receiver for receiving a preamble
in a conventional DVB system.

Referring to FIG. 4, a preamble detector 400 in the receiver detects a
preamble and inputs it to an FFT processor 410. The FFT processor 410 performs
FFT on the detected preamble and outputs the results to a demultiplexer
(DEMUX) 420. Next, the DEMUX 420 demultiplexes data on active carriers
through which a preamble is transmitted, and outputs the demultiplexed data to a
DBPSK demodulator 430. The DBPSK demodulator 430 performs a reverse
process of the phase offset processor 325, i.e. performs DBPSK demodulation
that inversely phase-shifts MSB signals of the preamble by a length of 64 at the
receiver, and then outputs the results to a signaling detector 440. The signaling
detector 440 outputs desired information by detecting S1 and S2 from the
demodulated sequence.

FIG. 5 is a flowchart illustrating a reception method for receiving a
preamble in a conventional DVB system.

Referring to FIG. 5, the receiver performs injtialization in step 500, and
performs tuning on a preamble in step 505. The receiver performs Guard Interval-
Correlation (GIC) on a received signal in step 510, and determines in step 515

,q0 7
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whether it has detected a preamble P1. When the receiver has failed to detect the
preamble P1 in step 515, the receiver returns to step 510. Otherwise, when the
receiver has detected the preamble P1, the receiver performs coarse time
adjustment and fine frequency offset adjustment in step 520. Next, in step 525,
the receiver performs power correlation to estimate power of active carriers, and
determines again in step 530 whether it has detected the preamble P1. Upon
failure to detect the preamble P1, the receiver returns back to step 510, and when
the receiver successfully detects the preamble P1, the receiver performs coarse
frequency offset adjustment in step 535. Thereafier, the receiver performs
DBPSK demodulation, which is a reverse process of the differential modulation
scheme at the transmitter, in step 540, calculates a correlation value between
preambles in step 545, and defects signals of S1 and S2 in step 550.

As the above-stated conventional preamble structure uses the differential
modulation (i.e. DBPSK), non-coherent reception is possible. However, a
characteristic of the complementary sequences changes due to the execution of
the differential modulation, causing an increase in the PAPR. Accordingly, there
is a need for an improved apparatus and method for transmitting and receiving
preambles among components of a frame in a DVB system.

SUMMARY OF THE INVENTION

An aspect of the present invention is to address at least the above-
mentioned problems and/or disadvantages and to provide at least the advantages
described below. Accordingly, an aspect of the present invention is to provide an
apparatus and method capable of reducing a PAPR of a preamble by scrambling,

In accordance with an aspect of the present invention, an apparatus for
transmitting a preamble in a Digital Video Broadcasting (DVB) system is
provided. The transmission apparatus includes a first processor for generating a
Modulation Signaling Sequence (MSS) using a plurality of received sequences,
and for outputting a modulated sequence by differentially modulating the MSS, a
scrambler for scrambling the modulated sequence by multiplying the modulated
sequence by a scrambling sequence and a second processor for receiving the
scrambled sequence through each of a plurality of allocated subcarriers, for
converting the received sequence into a time-domain signal, and for generating
and transmitting the preamble.
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In accordance with another aspect of the present invention, a method for
transmitting a preamble in a Digital Video Broadcasting (DVB) system is
provided. The transmission method includes generating a Modulation Signaling
Sequence (MSS) using a plurality of received sequences, outputting a modulated
sequence by differentially modulating the MSS, scrambling the modulated
sequence by multiplying the modulated sequence by a scrambling sequence,
receiving the scrambled sequence through each of a plurality of allocated
subcarriers, converting the received sequence into a time-domain signal, and
generating and transmitting the preamble.

In accordance with still another aspect of the present invention, an
apparatus for receiving a preamble in a Digital Video Broadcasting (DVB) system
is provided. The reception apparatus includes a first processor for detecting a
preamble from a received signal, for converting the detected preamble into a
frequency-domain signal, and for demultiplexing the frequency-domain signal, a
descrambler for descrambling the demultiplexed sequence by multiplying the
demuliiplexed sequence by a descrambling sequence and a second processor for
differentially demodulating the descrambled sequence and for detecting a
plurality of sequences from the demodulated sequence.

In accordance with yet another aspect of the present invention, a method
for recetving a preamble in a Digital Video Broadcasting (DVB) system is
provided. The reception method includes detecting a preamble from a received
signal, converting the detected preamble into a frequency-domain signal,
demultiplexing the frequency-domain signal, descrambling the demultiplexed
sequence by multiplying the demultiplexed sequence by a descrambling sequence,
differentially demodulating the descrambled sequence and detecting a plurality of
sequences from the demodulated sequence.

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
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FIG. 1 is a diagram illustrating a frame structure of a physical channel in a

conventional DVB system;

FIG. 2 is a diagram illustrating locations of carriers on which a preamble
sequence is transmitied in the conventional art;

FIG. 3 is a block diagram ijllustrating a transmitter for transmitting a
preamble in a conventional DVB system;

FIG. 4 is a block diagram illustrating a receiver for receiving a preamble
in a conventional DVB system;

FIG. 5 is a flowchart illustrating a reception method for receiving a
preamble inn a conventional DVB system;

FIG. 6 is a block diagram illustrating a transmitter for transmitting a
preamble in a DVB system according to an exemplary embodiment of the present
inveniion;

FIG. 7 is a diagram illustrating an example of a PRBS encoder for
Equation (5);

FIG. 8 is a flowchart illustrating a transmission method for transmitting a
preamble in a DVB system according to an exemplary embodiment of the present
invention;

FIG. 9 is a block diagram 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
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merely exemplary. Accordingly, those of ordinary skilf in the art will recognize
that various changes and modifications of the embodiments described herein can
be made without departing from the scope and spirit of the invention. Also,
descriptions of well-known functions and constructions are omitted for clarity and
conciseness.

The terms and words used in the following description and claims are not
limited to the bibliographical meanings, but, are merely used by the inventor to
epable a clear and consistent understanding of the invention. Accordingly, it
should be apparent to those skilled in the art that the following description of
exemplary embodiments of the present invention are provided for illustration
purpose only and not for the purpose of limiting the invention as defined by the
appended claims and their equivalents.

It is to be understood that the singular forms “a,” “an,” and “the” include
plural referents unless the context clearly dictates otherwise. Thus, for example,
reference to “a component surface” includes reference to one or more of such
surfaces.

By the term “substantially” it is meant that the recited characteristic,
parameter, or value need not be achieved exactly, but that deviations or variations,
including for example, tolerances, measurement error, measurement accuracy
limitations and other factors known to skill in the art, may occur in amounts that
do not preclude the effect the characteristic was intended to provide.

The present invention relates to a preamble where signaling information is
transmitted, and in particular, to a preamble P1 through which initial information
is transmitted. Exemplary embodiments of the present invention provide a method
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
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However, Table 3 shows the PAPRs of preambles for a case in which the
differential modulation scheme is applied. In this case, the maximum PAPR of
the preambles is 10.50 dB, the minimum PAPR is 7.14 dB, and an average PAPR
is 7.14 dB. As stated above, it can be seen from a comparison between Table 2
and Table 3 that the PAPR increases as characteristics of the complementary
sequences are discrepant from each other due to the use of the differential
modulation scheme. From Table 2 and Table 3, it can be appreciated that the
average PAPR increases by 0.42 dB due to an influence of the differential

modulation.
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I ncreasi ng PAPR caused by the differential nodulation, i.e. for PAPR
reduction, the D VB system can apply scranbling FIG 6 is a block

diagramillustrating a transmtter fo-transmtting a preanble in a DVI3
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& OBRBIeuAdrasing2fle probleas of afdaringdP APRscare®B), a

scranbl er 4,63 af [ | | ocat FET.. pr S 650 d a
preanbl e tghgnlgﬁgt?eg?ﬁ{iEg).%‘l??iﬁ%:l’el'?hfgE%’@% a g{lgjg’oihgt I\%g{e%}' g%%@ Y 610, the
DBPSK nodsdrambkng20, t he phase of fset processor 630, the carrier allocator

640, the |FFT prgces ' : 6 .
substanti al | % ?guafg i%ﬁﬁotgg%atﬂ?%ﬁ&?gm?ﬁgﬁ %ﬂsgtg%ﬁgﬁ%rg%rt ﬁgn%%mﬁ gcessor

310, the SR PR By st aceqidinga e sxemplary srbodiaent of ke preRentcar ri er
al | ocat or in¥@8tjon.he | FFT processor 340 and the preanbl e generator 350 in the

conventional ! iRRSHLE 'SR, &R rdnsBifFRULES STH58 B Wo! BETRE W 1T Pe

processor 610, a DBPSK modulator 620, a phase offset processor 630, a
scrambler 635, a carrier allocator 640, an IFFT processor 650, and a preamble
generator 660. Since the CDS table 600, the MSS processor 610, the DBPSK

~ modulator 620, the phase offset processor 630, the carrier allocator 640, the IFFT
processor 650 and the preamble generator 660 are substantially equal in operation
to the CDS table 300, the MSS processor 310, the DBPSK modulator 320, the
phase offset processor 325, the carrier allocator 330, the IFFT processor 340 and
the preamble generator 350 in the conventional transmitter of FIG. 3, a detailed
description thereof will be omitted. '

The scrambler 635, according 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(MSSy ... ....... 4)

In Equation (4), the term “SCR” denotes a scrambling operation of the
scrambler 635. A new sequence is generated by muliiplying the modulated
sequence input to the scrambler 635 by a scrambling sequence. For example,
when a length-K BSPK sequence is input as a modulaied sequence, i.e. when {1,
-1y, -12, 13, ..., 1gq} is input as a modulated sequence, even the scrambling
sequence can be generated with a length-K arbitrary BPSK sequence. When a
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is adiagramillustrating an exanple of a PRBS encoder for Equation (5).
Referring to FIG 7, a PRBS register 710 receives an jnitial value sequence
(100010111100101), ahd XHerfeXstes a PRBS sequence - - - - - (5)
(1110100011100100011100100...). The initial value and the Iength 384 PAPR
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(1110100011100100011100100...). The initial value and the length-384 PAPR

scrambling sequence are shown in Table 4.

Table 4
Initial value sequence
100610111 1001¢01

PRBS (Scrambling sequence)
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The scrambling sequence of Table 4 is used as a scrambling sequence for
a scrambler used for reducing a PAPR of a preamble P1. In the PRBS encoder of
FIG. 7, a length-384 sequence generated with the initial value of Table 4 is
converted from a value of 0 or 1 to a value of 1 or -1, and multiplied by a
modulated sequence output from a phase offset processor in the scrambler 635,
thereby reducing a PAPR.

Table 5 shows the PAPRs of 128 preambles Pl in an exemplary
embodiment of the present invention which uses scrambling for PAPR reduction,
It can be noted that the maximum PAPR is 9.10 dB, the minimum PAPR is 6.71
dB, and an average PAPR is 8.01 dB. Compared with Table 3, a gain of 1.4 dB
can be obtained at the maximum PAPR.
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In an exemplary implementation, a new sequence is generated by the
above-stated scrambler 635. Moreover, each scrambling sequence can be stored in
a look-up table for future use, or can be determined when necessary. As an
example, the output of the DBPSK modulator 620 in FIG. 6 can be stored in the
look-up table, the output of the scrambler 635 can be stored in the look-up table,
or the outputs of all the blocks 600 to 635 can be stored in the look-up table for an
operation of the scrambler 635.

FIG. 8 is a flowchart illustrating a transmission method for transmitting a
preamble in a DVB system according to an exemplary embodiment of the present
invention.

Referring to FIG. 8, the transmitter receives S1 and S2 in step 801, and

~ generates an MSS by selecting a sequence corresponding to the S1 and S2 in step

803. The transmitter differentially modulates the MSS in step 805, and applies
180° phase offset to the 64 MSB bits in step 807. In step 809, the transmitter
performs scrambling by multiplying the scrambling sequence generated by
Equation (5) by the sequence modulated in step 807. In step 811, the transmitter
receives the scrambled sequence through each allocated subcarrier. Next, in step
813, the transmiiter generates a time-domain signal by performing IFFT on the
scrambled sequence received through the allocated subcarrier. Finally, in step 815,
the transmitter generates a preamble having a siructure illustrated in FIG. 1.

As the scrambling operation performed by the scrambler 635 is carried out
after DBPSK modulation, exemplary embodiments of the present invention are
more stable in the detection performance of S1 and S2, as compared with when
the scrambling operation is performed before the DBPSK modulation. In other
words, exemplary embodiments of present invention are robust in detection
performance of S1 and S2.

FIG. 9 is a block diagram illustrating a receiver for receiving a preamble
in a DVB system according to an exemplary embodiment of the present invention.

Referring to FIG. 9, the receiver includes a preamble detector 900, an FFT
processor 910, a DEMUX 920, a descrambler 930, a DBPSK demodulator 940,
and a signaling detector 950. Since the preamble detector 900, the FFT processor
910, the DEMUX 920, the DBPSK demodulator 940 and the signaling detector
950 are substantially the same in operation as the preamble detector 400, the FFT
processor 410, the DEMUX 420, the DBPSK demodulator 430 and the signaling
detector 440 illustrated in FIG. 4, a detailed description thereof will be omitted.
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The descrambler 930, according to an exemplary embodiment of the
present invention, performs a reverse process of the scrambler 635 on the
sequence obtained by demuitiplexing data on active carriers through which a
preamble is transmitted. That is to say, the descrambler 930 performs
descrambling by multiplying the demultiplexed sequence by the descrambling
sequence. The descrambling sequence has the same length as that of the
demultiplexed sequence. The descrambling sequence can be previously
determined and stored in a look-up table, or can be generated using PRBS, in
substantially the same way as for the above-stated scrambling sequence.

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.

Referring to FIG. 10, the receiver performs iitialization in step 1000, and
performs tuning on a preamble in step 1005. The receiver performs Guard
Interval-Correlation (GIC) on the received signal in step 1010, and determines in
step 1015 whether it has detected a preamble P1. When the receiver has failed to
detect the preamble P1 in step 1015, the receiver returns to step 1010. However,
when the receiver has detected the preamble P1, the receiver performs coarse time
adjustment and fine frequency offset adjustment in step 1020. Thereafier, the
receiver performs power correlation to estimate power of active cartiers in step
1025, and then determines again in step 1030 whether it has detected the
preamble P1. When the receiver has failed to detect the preamble P1 in step 1030,
the receiver returns back to step 1010, and when receiver has successfully
received the preamble P1, the receiver performs coarse frequency offset
adjustment in step 1035. Next, the receiver performs descrambling using a
descrambling sequence according to an exemplary embodiment of the present
invention in step 1040, and performs differential 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.
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PRBS encodewodfodiloéi20 7, a | engt h- 384 sequence gener at edpadv/ikRadobysook39i ti al
value of Table 4 is converted froma value of O or 1 to a value of 1 or -1,
and rmultiplied by a nodul ated sequence output from a phase offset processor
in the scranbler 635, thereby reduci rRiff-a PAPR Tabl e 5 shows the
PAPRs of 128 preanbles Pl in an exenplary enbodi nent of the present
invention which uses scranbling for PAPR reduction. It can be noted that

t he maxi num PAPRhile the jovermion: hes hieri showpamd desceibed with rgfatenos tover age

Pﬁ\PR is 8c%aﬁi%%xeﬁ@[@?reﬁﬁm‘&iﬁl@ntgﬂﬁr@o@it WHIOEE Bndrstbod b9RHEQSIBPRE ai ned  at
the maxi mf'hné art tﬁ'at various changes in form and details may be made therein without

departing from the spirit and scope of the invention as defined by the appended

claims and their equivalents.
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WHAT IS CLAIMED 1S:

1. An apparatus for transmitting a preamble in a Digital Video Broadcasting
(DVB) system, the apparatus comprising;

a first processor for generating a Modulation Signaling Sequence (MSS) using
a plurality of received sequences and for outputting a modulated sequence by
differentially modulating the MSS;

a scrambler for scrambling the modulated sequence by multiplying the
modulated sequence by a scrambling sequence; and

a second processor for receiving the scrambled sequence through each of a
plurality of allocated subcarriers, for converting the received sequence into a time-
domain signal, and for generating and transmitting the preamble. '

2. The apparatus of claim 1, wherein the first processor comprises: _

an MSS processor for generating the MSS using the plurality of received
sequences; and

a differential modulator for differentially modulating the MSS.

3. The apparatus of claim 1, wherein the second processor comprises:

a carrier allocator for receiving the scrambled sequence through each of the
plurality of allocated subcarriers;

an Inverse Fast Fourier Transform (IFFT) processor for converting the
scrambled sequence received through each of the plurality of allocated subcarriers into
the time-domain signal; and

a preamble generator for generating and transmitting the preamble.

4. The apparatus of claim 1, wherein the modulated sequence and the
scrambling sequence have the same length.

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.
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7. The apparatus of claim 1, wherein the differentially modulating of the MSS
comprises Differential Binary Phase Shift Keying (DBPSK) modulation.

8. A method for transmitting a preamble in a Digital Video Broadcasting
(DVB) system, the method comprising:

generating a Modulation Signaling Sequence (MSS) using a plurality of
received sequences;

outputting a sequence modulated by differentially modulating the MSS;

scrambling the modulated sequence by multiplying the modulated sequence by
a scrambling sequence;

receiving the scrambled sequence through each of a plurality of allocated
subcarriers;

converting the received sequence into a time-domain signal; and

generating and transmitting the preamble.

9. The method of claim 8, wherein the transmitting of the preamble comprises:

receiving the scrambled sequence through each of the plurality of allocated
subcarriers;

converting the scrambled sequence received through each of the plurality of
allocated subcarriers into a time-domain signal; and

generating and transmitting the preamble.

10. The method of claim 8, wherein the modulated sequence and the
scrambling sequence have the same length.

11. The method of claim 8, further comprising generating the scrambling
sequence using a Pseudo Random Binary Sequence (PRBS).

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

13. The method of claim 8, wherein the differentially modulating of the MSS
comprises using Differential Binary Phase Shift Keying (DBPSK) modulation.

14. An apparatus for receiving a preamble in a Digital Video Broadcasting
(DVB) system, the apparatus comprising:



110 6,20 ElUML4 10778 1118, 3 gar 7,1 0 814 no, 2 thi wee tfisians 4

U7, 74 U7 84 4680 J7.42 7 447.66 1 34719 1 Co tO/ 1U8 10910
J845 348,84 148,55 441.62 4 46, 46 0 jJ766 114 876/08.0 J7,3- 4 |Jf47
414 9.09 188 47 441,69 407,46 M|tal-ii§8,86 447si 4 4906 44701 - 13-

In an exenplary inplenentation, a new sequence is generated by the
above-stated scranbler 635. Mreover, each scranbling sequence can be
stored in a |look-up table for future use, or can be determ ned when
necessary. AS diHfStRIRRPSEor tlioe defepling o7 preambBpdikomo duiretedyeds 2ignal, HbG. 6

can be sp@¥&finkn e u ut . r r 5 n be
stored in t en%o_(gll%] gbt?gdgpea)r%%}t)%e %Et?pgts 0 eg{;¥HtBﬁlg§rgl g@?’aé‘@%o Fé%S can
be st or gmu lﬁlﬁ@ngéﬁ?fﬁﬁﬂu%w-éom@m danadper ati on of the scranbler 635.

FIG 8 is a fawe i ' I 1 Sl Lifing a
pr eanbl 3 in a DVBF%I?/E’SIE3 fe%r;%%l?gimgglg?gbéﬁﬁgg}é &?‘3@5@@%%’&3%?&@@ ? ggﬁ ¢
present eyl eEH sequence repdessragbligesequese; end transmitter receives Sl

and S2 in stepsRQhd ROELsISH Birdigk: A)@Sg i
correspgg&ii ng %o _thep%SI Sand S2 1i nrgr?ﬂep 8 %ﬁoﬁgﬁﬁégﬁ§§§?§@m§%¢%@gﬂ Fall y
modul at 8d forlatentinga Rlusylity S seawencep frone thergompdiletsdskefsencet o t he 64 NMSB
bits in step 807. In step 809, the transmtter perforns scranbling by

mul tiplying the scranbling sequence generated by Equation (5) by the
sequence noduPatég appawgtuspigdaim |4, whersighe figshpracessaswompsisesecei ves t he

scranbl ed sequaBgabldIQEARy mt@ééio | E@%%@q@g&gm&:gf%a Sign%lz.st ep 813,

the transmtter generates a tine- n-si y perrormn FT on the
scranbl ed sedUétEopegeliagiont Oiigh presessor demeenyozting e preambie o thye i n

step 8lfeqhdiRyldANSIN G&@1; SifRPerates a preanbl e having a structure
illustratéd in FIG. 1. As the scranbling operation performed by the
scranbl er 633 Jemdtiplaxen fordenanitiplebrpdrtanaian aciivn carsice through vénbb dherent s
of the praafii id myRRliied are nore stable in the detection performnce of Si
and 52, as conpared wth when the scranbling operation is performed before
t he DBPSK nodul ation. In other words, exenplary enbodi nents of present

i nvention arqgr Tﬁgabpéﬂaug%ﬁﬁ%ﬁxp?4,%5&%51?{3{%%%8@%('1 oc%%r%%meﬁ%ﬁe% i FIG 9is

a block diagramjllustratin recel ver ] Ing a pre n a DV13
syst em accor @i fgfarent dsmagelatoy Eorbdiffarentially demdp?@h@ﬂthd aleseraindhed
Referriqgubfcdlalsd 9, the receiver includes a preanble detector 900, an FFT
processor 910, a DEMJX 920, a descranbler 930, a DBPSK denodul ator 940, and
a signal i ng @efidabngodetecirnfer tdeseqiingarthe epluealisyt of BEencdse fERT the

pr ocess@m8ditlatelii@ql¥iddX 920, the DBPSK denpdul ator 940 and the signaling
detector 950 are substantially the sane in operation as the preanble
detector 400, the FFT processor 410, the DEMJX 420, the DBPSK denodul at or

430 and the st i . ' . - ’ :
desori pyi on thoreor T PRGET Qe WHEEhhE el oned st bl the
escrambling sequence have the same length.

18. The apparatus of claim 14, wherein the descrambling sequence is
generated using a Pseudo Random Binary Sequence (PRBS).

19. The apparatus of claim 14, wherein the descrambling sequence is stored in
a look-up table.

20. The apparatus of claim 14, wherein the differential demodulation
comprises a Differential Binary Phase Shift Keying (DBPSK) demodulation.

21. A method for receiving a preamble in a Digital Video Broadcasting (DVB)
system, the method comprising: '
detecting a preamble from a received signal;
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The descranbl er 930, according to an exenplary enbodi nent of the present

i nvention, perforns a reverse process of the scranbler 635 on the sequence
obt ai ned by denultiplexing data on active carriers through which a preanble
is transmtted. That is to say, the degcranbler 930 perforns descranbling
by multiplying the dermultipl exed sequence by the descranbling sequence. The
descranbl i ng sequence has the sane |l ength as that of the denultipl exed
sequence. The descranbling sequence can be previously determ ned and stored
in a | ook- upcoaidriing the detacted pyemneblatierh aifieqegerPRRRmMain stgiadt antial ly t he

sanme way as f,or the abaove-stat SGI | i.ng.,sequence. FIG 10 is a
flowchart il Fﬁ@%‘ﬁt@?ﬁg‘%ﬁ? Z%@B?I?C ﬁﬁg}@g”ﬁlosdg&gr receiving a preanble in a DVB
syst em accor desigambling thr edguhatiplexet atiqmendte b mhhkippyiegetht demeltiplexed
ReferriQ%wﬁo F G 10 &&? receiver performs initialization in step 1000,
and per? ﬁ%“?hﬁﬁﬂﬁmgﬁ BESEMTE% n step 1005. The receiver perforns GQuard
| nt er val - Cor kéfifatenaally Gi@pdolating ¢he deserambledisggadncenarst ep 1010, and

recei ver has Seaeibe A TAIRER Honshet HRadibe B AOITREE B o T ecei ver

returns to step 1010. However, when the receiver has detected the preanble

Pl, the recei\ye erfor oarse,ti adj ust nent d fine.fre n of f set
ad ustment | Aootlp 15960 9 ST Ly WheRin e SRy AR i RE U ialGHey?

cor r el aiomanint gigaslt ¢ompresasademnulaplexdng detacan an ective tasierpthidi?h, whinh theen
deterninesg&@aiguin s&g& 1030 whether it has detected the preanble PI. Wen
the recBi% PRTEE "t 0 detect the preamble PI in step 1030, the
receiver returns back to step 1010, and when receiver has successfully
recei ved the . greanbl e Pl the .receiver perfar cparse frequency qf fset

adj ust ment i l%gst p§god ﬁtx@?‘“{ %i’ r"@lﬁég e{hepg%sm}f&%e}ﬁ%lsﬁ? ks r?é'au °ng a
descr anfiéschgnbléggiermenas havaihegatne langthxenpl ary enbodi nent of the present
invention in step 1040, and perfornms differential denodulation, which is a
reverse process of the differential nodul ation schene at the transmtter,
in step 104524Thaeanéthed,oft dlgin @d¢ifwelicrdsieymiding $eaeaang dhatdeserabi vwgen
preanbles in step 1Q50, ,and detects signals icnand 82 in step 1055.

As is afﬁ%ﬂfag?ﬁuﬁlg%ﬁq%ﬁiéd‘? EF@@%@%%@%S%W%@RE@%’WI ary enbodi nents of the
present invention use the differential nodulation scheme in transmtting a
preanbl e, one_of. . physica hannels, in.the DVB.syst t hus reduci a PAPR
of the pr earrglse 1&% \é]f’ﬂ%?d ﬁ%n‘ga%ﬁp@ﬁheﬁ@m%g oc‘gcfr}}erfﬁ Elier r‘l{ﬁsgépﬁ’ i ng.
-15- sequei¥e 1rea Idok-upwdid.i on has been shown and described with reference
to certain exenplary enbodi nents thereof, it will be understood by those

skilled in the art that various changes in formand details nmay be nade
therein w thgdt Thepaethodgof tlimt2lk whereirt tlandifSaeméalbf dehmedulaviagt sfotheas

defined.,by th ded cl ai d.their.. i V. t .16 - | S
5 e Rk 1PN RuTReR iy | PR Ahamy uath e e B o
Vi deo Bﬂgspsggkkﬁ@dﬁﬁwﬁmdsysten1 t he apparatus conpri sing: a first

processor for generating a Mdul ation Signaling Sequence (MSS) using a
plurality of received sequences and for outputting a nodul ated sequence by

differentially nodul ati ng the MSS; a scranbler for scranmbling the
nodul at ed sequence by nultiplying the nodul ated sequence by a scranbling
sequence; and a second processor for receiving the scranbl ed sequence

t hrough each of a plurality of allocated subcarriers, for converting the
recei ved sequence into a tinme-domain signal, and for generating and
transmtting the preanble. 2. The apparatus of claim1l, wherein the
first processor conprises: an MSS processor for generating the MSS using
the plurality of received sequences; and a differential nodul ator for
differentially nodul ating the MSS. 3. The apparatus of claim1, wherein
the second processor conprises: a carrier allocator for receiving the
scranbl ed sequence through each of the plurality of allocated subcarriers;
an I nverse Fast Fourier Transform (I FFT) processor for converting the
scranbl ed sequence received through each of the plurality of allocated
subcarriers into the time-domain signal; and a preanbl e generator for
generating and transmtting the preanble. 4. The apparatus of claim
1, wherein the nodul ated sequence and the scranbling sequence have the sane
| engt h. 5. The apparatus of claim 1, wherein the scranbling sequence
is generated using a Pseudo Random Bi nary Sequence (PRBS). - 6. The
apparatus of claiml1l, wherein the scranbling sequence is stored in a

| ook-up table. - 17 - 7. The apparatus of claim1l, wherein the
differentially nodul ating of the MSS conprises Differential Binary Phase
Shift Keying (DBPSK) nodul ati on. 8. A nmethod for transmtting a



