
APPARATUSAND METHOD FOR ENCODING AND DECODING CHANNEL
IN A COMMUNICATION SYSTEM USING LOW-DENSITY
PARITY-CHECKCODES BACKGROUND OF THE INVENTION 1. Field
of the Invention The present invention relates
generally to a communication system using Low-Density
Parity-Check (LDPC) codes, and more particularly, to a
channel encoding/decoding apparatus and method for
generating LDPC codes of a particular type. 2.
Description of the Related Art In wireless
communication systems, link performance significantly
decreases due to various noises in channels, a fading
phenomenon, and Inter- Symbol Interference (ISI).
Therefore, in order to realize high-speed digital
communication systems requiring high data throughput
and reliability, such as next-generation mobile
communication, digital broadcasting, and portable
internet, it is necessary to develop a technology for
overcoming noises, fading, and ISI. Recently, an
intensive study was conducted relating to the use of
an error-correcting code in increasing communication
reliability by efficiently recovering distorted
information. An LDPC code, which was first introduced
by Gallager in the 1960s, has been underutilized due
to its complex implementation that could not be
resolved by past technology. However, turbo code,
which was discovered by Berrou, Glavieux, and
Thitimajshima in 1993, shows the performance
approximating Shannon's channel limit. Thus, research
has been conducted on iterative decoding and
graph-based channel encoding along with analyses on
performance and characteristic of the turbo code. Due
to this research, the LDPC code was restudied in the
late 1990s, which proved that LDPC code has
performance approximating Shannon's channel limit if
it undergoes decoding by applying iterative decoding
based on a sum-product algorithm on a Tanner graph (a
special case of a factor graph) corresponding to the
LDPC code.The LDPC code is typically represented using
a graph representation technique, and many
characteristics can be analyzed through the methods
based on graph theory, algebra, and probability
theory. Generally, a graph model of channel codes is
useful for description of codes. By mapping
information on encoded bits to vertexes in the graph
and mapping relations between the bits to edges in the
graph, it is possible to consider a communication
network in which the vertexes exchange predetermined
messages through the edges. This makes it possible to
derive a natural decoding algorithm. For example, a
decoding algorithm derived from a trellis, which can
be regarded as a kind of graph, can include the
well-known Viterbi algorithm and a Bahl, Cocke,
Jelinek and Raviv (BCJR) algorithm. The LDPC code is
generally defined as a parity-check matrix, and can be
expressed using a bipartite graph, which is referred
to as a Tanner graph. In the bipartite graph vertexes
constituting the graph are divided into two different
types, and the LDPC code is represented by the
bipartite graph composed of vertexes, some of which
are called variable nodes and the other of which are
called check nodes. The variable nodes are mapped
one-to-one to the encoded bits. With reference to
FIGs. 1 and 2, a description will be made of a graph
representation method for the LDPC code. FIG. 1 shows
an example of a parity-check matrix H of the LDPC code
composed of 4 rows and 8 columns. Referring to FIG. 1,
since the number of columns is 8, an LDPC code
generates a length-8 codeword, and the columns are
mapped to 8 encoded bits. FIG. 2 is a diagram
illustrating a Tanner graph corresponding to H of FIG.
1. Referring to FIG. 2, the Tanner graph of the LDPC
code is composed of 8 variable nodes x, (202), x2
(204), X3 (206), X4 (208), X5 (210), X6 (212), x7
(214) and X8 (216), and 4 check nodes 218, 220, 222
and 224. An /lh column and a / h row in the
parity-check matrix Hi of the LDPC code are mapped to
avariable node X and a / h check node, respectively.
In addition, a value of 1, i.e., a non-zero value, at
the point where an th column and a row in the
paritycheck matrix Hi of the LDPC code cross each
other, indicates that there is an edge between the
variable node x and the/ h check node on the Tanner
graph as shown in FIG. 2. In the Tanner graph of the
LDPC code, a degree of the variable node and the check
node is defined as the number of edges connected to
each respective node, and the degree is equal to the
number of non-zero entries in a column or row
corresponding to the associated node in the
parity-check matrix of the LDPC code. For example, in
FIG. 2, degrees of the variable nodes X1 (202), X
(204), X3 (206), X4 (208), X5 (210), X6 (212), X7
(214) and x8 (216) are 4, 3, 3, 3, 2, 2, 2 and 2,
respectively, and degrees of check nodes 218, 220, 222
and 224 are 6, 5, 5 and 5, respectively. In addition,
the numbers of non-zero entries in the columns of the
parity-check matrix H of FIG. 1, which correspond to
the variable nodes of FIG. 2, are equal to their
degrees 4, 3, 3, 3, 2, 2, 2 and 2. The numbers of
non-zero entries in the rows of the parity-check
matrix H( of FIG. 1, 



which correspond to the check nodes of FIG. 2, are
equal to their degrees 6, 5, 5 and 5. In order to
express degree distribution for the nodes of the LDPC
code, a ratio of the number of degree-i variable nodes
to the total number of variable nodes is defined as f
, and a ratio of the number of degree-j check nodes to
the total number of check nodes is defined as gj . For
instance, for the LDPC code corresponding to FIGs. 1
and 2, f2=4/8, f3=3/8, f4=l/8, and f =0 for i2, 3, 4;
and g5=3/4, g6=l/4, and gj=O for j 5, 6. When a length
of the LDPC code, i.e., the number of columns, is
defined as N, and the number of rows is defined as
N/2, the density of non-zero entries in the entire
parity-check matrix having the above degree
distribution is computed as Equation (1). 2/ 2 V + 3/
3 + 4/ 4iV 5.25 N-N/2 N In Equation (1), as N
increases, the density of T s in the parity-check
matrix decreases. Generally, as for the LDPC code,
since the code length N isinversely proportional to
the density of non-zero entries, the LDPC code with a
large N has a very low density of non-zero entries.
The wording 'low-density' in the name of the LDPC code
originates from the above-mentioned relationship.
Next, with reference to FIG. 3, a description will be
made of characteristics of a parity-check matrix of a
structured LDPC code to be applied in the present
invention. FIG. 3 schematically illustrates an LDPC
code adopted as the standard technology in Digital
Video Broadcasting-Satellite transmission 2nd
generation (DVB-S2), which is one of the European
digital broadcasting standards. In FIG. 3, Ni denotes
a length of an LDPC codeword, Kx provides a length of
an information word, and (Nx-Kx) provides a parity
length. Further, integers Mx and q are determined to
satisfy q-(N x-Kx)/Mx. Preferably, K IM should also be
an integer. Referring to FIG. 3, a structure of a
parity part, i.e., Kx th column through (Ni-l) th
column, in the parity-check matrix, has a dual
diagonal shape. Therefore, as for degree distribution
over columns corresponding to the parity part, all
columns have a degree '2', except for the last column
having a degree ' 1' . In the parity-check matrix, a
structure of an information part, i.e., 0th column
through (Kx-l) th column, is made using the following
rules. Rule 1: A total of KxIM column groups are
generated by grouping Kx columns corresponding to the
information word in the parity-check matrix into
multiple groups each composed of Mxcolumns. A method
for forming columns belonging to each column group
follows Rule 2 below. Rule 2: Positions of ' l's in
each 0th column in th column groups (where i=\,..
.,KxIMx) are first determined. When a degree of a 0th
column in each th column group is denoted by D1, if
positions of rows with 1 are assumed to be = 1,2,...,
D) of rows with 1 are defined as Equation (2), in a/ h
column (where j=l,2,...,M r l ) in an /th column
group.k=\,2,..,D , i=\,...,KjMl, = 1,...,M, - 1
According to the above rules, it is can be appreciated
that degrees of columns belonging to an /th column
group (where i=\,...,K\IM\) are all equal to D. For a
better understanding of a structure of a DVB-S2 LDPC
code that stores information on the parity-check
matrix according to the above rules, the following
detailed example will be described. As a detailed
example, for Ni=30, ATi=I5, M1= and q=3, three
sequences for the information on the positions of rows
with 1 for 0th columns in 3 column groups can be
expressed as follows. Herein, these sequences are
called "weight- 1 position sequences" for convenience.
R =0, R \, R =2, p(D _ L n(2) _ i r>(3) _ L Regarding
the weight- 1 position sequence for 0th columns in
each column group, only the corresponding position
sequences can be expressed as follows for each column
group. For example: 0 1 2 0 11 13 0 10 14. In other
words, the th weight- 1 position sequence in the th
line sequentially represents the information on the
positions of rows with 1 in the zth column group. It
is possible to generate an LDPC code having the same
concept as that of a DVB-S2 LDPC code of FIG. 4, by
forming a parity-check matrix using the information
corresponding to the detailed example, and Rule 1 and
Rule 2.It is known that the DVB-S2 LDPC code designed
in accordance with Rule 1 and Rule 2 can be
efficiently encoded using the structural shape.
Respective steps in a process of performing LDPC
encoding using the DVB-S2 based parity-check matrix
will be described below by way of example. In the
following description, as a detailed example, a DVB-S2
LDPC code with Ni=16200, 1=IOSOO, M =360 and q=\5
undergoes an encoding process. For convenience,
information bits having a length K\ are represented as
(/",/,,...,/ ,) , and parity bits having a length
{N\-K\) are expressed as Step 1: An LDPC encoder
initializes parity bits as follows: 



Step 2 : The LDPC encoder reads information on a row
where 1 is located in a column group from a 0th
weight- 1 position sequence out of the stored
sequences indicating the parity-check matrix. 0 2084
1613 1548 1286 1460 3 196 4297 2481 3369 3451 4620
2622 = 1613, R = 1548, R = 1286, = HoO, o ) = 3196, R
=4297, = 2481, i?,( 1 0 0) = 3369, R =3451, i?,(l 0 2)
= 4620, R = 2622. The LDPC encoder updates particular
parity bits px in accordance with Equation (3) using
the read information and the first information bit 0.
Herein, x denotes a value of R for k =1,2,...,13 . P o
~ P o (r) 0 ' P20M (r) 'q = 1460 (r) o l96 /*3196 (r)
q A297 = A297 (r) O 2481 2481 (r) q ( ) Pi369 #1620
d20 (r) Pl622 2622 (r)In Equation (3), px =px (r)i0
can also be expressed as px - px (r)i0, and Q denotes
binary addition. Step 3: The LDPC encoder first finds
out a value of Equation (4) for the next 359
information bits im (where m=l, 2, ..., 359) after 0-
{x + ( modM1)X -AT1), M1= 360, i = 1,2 359 (4) In
Equation (4), x denotes a value of R for Jc =1,2,.
..,13 . It should be noted that Equation (4) has the
same concept as Equation (2). Next, the LDPC encoder
performs an operation similar to Equation (3) using
the value found in Equation (4). That is, the LDPC
encoder updates for i the LDPC encoder updates parity
bits p x+ )mod N -K ) as defined in Equation (5). P\5
= P]S (r) l ' PlO99 Pim (r) l P]628 = P]62S l I / 7 OI
(r) l > PuiS = P]475 (r) "l 2 11 = P m I (r) p 312 =
312 (r) Zl ' 2496 = Pl496 (r) 'l ( ) A384 = Ai84 (r) l
/ 73466 = A466 (r) l A d35 = A 35 (r) h @ l It should
be noted that q=\ 5 in Equation (5). The LDPC encoder
performs the above process for m-\, 2, ..., 359, in
the same manner as shown above. Step 4: As in Step 2,
the LDPC encoder reads information of the 1st weight-
1 position sequence ( o ( = 1, 2,..., 13) for a 361 st
information bit 360, and updates a particular px,
where x denotes R . The LDPC encoder updates = 361,362
719 by similarly applying Equation (4) to the next 359
information bits 361 , 362, ..., 719 after 360. Step
5: The LDPC encoder repeats Steps 2, 3 and 4 for all
groups each having 360 information bits.Step 6: The
LDPC encoder finally determines parity bits using
Equation (6). P, P, (r)P,. , / = 1,2,..., N1- 1- I (6)
The parity bits , of Equation (6) are parity bits that
underwent LDPC encoding. As described above, in
DVB-S2, the LDPC encoder performs LDPC encoding
through the process of Step 1 through Step 6. It is
well known that performance of the LDPC code is
closely related to cycle characteristics of the Tanner
graph. In particular, it is well known by experiments
that performance degradation may occur when the number
of shortlength cycles is great in the Tanner graph.
Thus, the cycle characteristics on the Tanner graph
should be considered in order to design LDPC codes
having high performance. However, no method has been
proposed that designs DVB-S2 LDPC codes having good
cycle characteristics. For the DVB-S2 LDPC code, an
error floor phenomenon is observed at a high Signal to
Noise Ratio (SNR) as optimization on cycle
characteristics of the Tanner graph is not considered.
For these reasons, there is a need for a method
capable of efficiently improving cycle characteristics
in designing LDPC codes having the DVB-S2 structure.
SUMMARYOF THE INVENTION The present invention has been
made to address at least the above problems and/or
disadvantages and to provide at least the advantages
described below. Accordingly, an aspect of the present
invention provides a channel encoding/decoding
apparatus and method for designing a parity-check
matrix of a quasi-cyclic LDPC code designed based on a
circulant permutation matrix to design a DVB-S2 LDPC
code in a communication system using LDPC
codes.Another aspect of- the present invention
provides a channel encoding/decoding apparatus and
method for designing a parity-check matrix of the same
LDPC code as the DVB-S2 LDPC code having a good Tanner
graph 



characteristic in a communication system using LDPC
codes. According to one aspect of the present
invention, a method is provided for generating a
parity-check matrix of a Low-Density Parity-Check
(LDPC) code. Parameters for designing the LDPC code
are determined. A first paritycheck matrix of a
quasi-cyclic LDPC code is formed according to the
determined parameters. A second parity-check matrix is
created through the elimination of a predetermined
portion of a parity part in the first parity-check
matrix. A third parity-check matrix is created by
rearranging the second paritycheck matrix. According
to another aspect of the present invention, a method
is provided for encoding a channel in a communication
system using a Low- Density Parity-Check (LDPC) code.
A stored parity-check matrix is read. A received
signal is LDPC-encoded using the stored parity-check
matrix. The parity-check matrix is divided into an
information word and a parity. When a code rate is 3/5
and a length of a codeword is 16200, the parity-check
matrix is formed as defined in the following table; 7
1 1478 1901 2240 2649 2725 3592 3708 3965 4080 5733
6198 393 1384 1435 1878 2773 3182 3586 5465 6091 6 110
6 114 6327 160 1149 1281 1526 1566 2129 2929 3095 3223
4250 4276 4612 289 1446 1602 2421 3559 3796 5590 5750
5763 6168 6271 6340 947 1227 2008 2020 2266 3365 3588
3867 4172 4250 4865 6290 3324 3704 4447 1206 2565 3089
529 4027 5891 141 1187 3206 1990 2972 5120 752 796
5976 1129 2377 4030 6077 6108 6231 6 1 1053 17812820
4109 5307 2088 5834 5988 3725 3945 4010 1081 2780 3389
659 2221 4822 3033 6060 6160 756 1489 2350 3350 3624
5470 357 1825 5242 585 3372 6062 561 1417 2348 971
3719 5567 1005 1675 2062 According to a further
embodiment of the present invention, a method is
provided for decoding a channel in a communication
system using a Low- Density Parity-Check (LDPC) code.
A parity-check matrix of the LDPC code is extracted.
LDPC decoding is performed using the extracted
parity-check matrix. The extracted parity-check matrix
is divided into a parity and an information word. When
a code rate is 3/5 and a length of a codeword is
16200, the paritycheck matrix is formed as defined in
the following table; 7 1 1478 1901 2240 2649 2725 3592
3708 3965 4080 5733 6198 393 1384 1435 1878 2773 3 182
3586 5465 6091 6 110 6 114 6327 160 1149 1281 1526
1566 2129 2929 3095 3223 4250 4276 4612 289 1446 1602
2421 3559 3796 5590 5750 5763 6168 6271 6340 947 1227
2008 2020 2266 3365 3588 3867 4172 4250 4865 6290 3324
3704 4447 1206 2565 3089 529 4027 5891 141 1187 3206
1990 2972 5120 752 796 5976 1129 2377 4030 6077 6108
623 16 1 1053 1781 2820 4109 5307 2088 5834 5988 3725
3945 4010 1081 2780 3389 659 2221 4822 3033 6060 6160
756 1489 2350 3350 3624 5470 357 1825 5242 585 3372
6062 561 1417 2348 971 3719 5567 



1005 1675 2062 According to an additional aspect of
the present invention, an apparatus is provided for
encoding a channel in a communication system using a
Low- Density Parity-Check (LDPC) code. An LDPC code
parity-check matrix extractor reads a stored
parity-check matrix. An LDPC encoder LDPC-encodes a
received signal using the stored parity-check matrix.
The parity-check matrix is divided into a parity and
an information word. When a code rate is 3/5 and a
length of a codeword is 16200, the parity-check matrix
is formed as defined in the following table; 7 1 1478
1901 2240 2649 2725 3592 3708 3965 4080 5733 6198 393
1384 1435 1878 2773 3182 3586 5465 6091 6 110 6 114
6327 160 1149 1281 1526 1566 2129 2929 3095 3223 4250
4276 4612 289 1446 1602 2421 3559 3796 5590 5750 5763
6168 6271 6340 947 1227 2008 2020 2266 3365 3588 3867
4172 4250 4865 6290 3324 3704 4447 1206 2565 3089 529
4027 5891 141 1187 3206 1990 2972 5120 752 796
59761129 2377 4030 6077 6108 6231 6 1 1053 1781 2820
4109 5307 2088 5834 5988 3725 3945 4010 1081 2780 3389
659 2221 4822 3033 6060 6160 756 1489 2350 3350
3624-5470 357 1825 5242 585 3372 6062 561 1417 2348
971 3719 5567 1005 1675 2062 According to another
further aspect of the present invention, an apparatus
is provided for decoding a channel in a communication
system using a Low-Density Parity-Check (LDPC) code.
An LDPC code parity-check matrix extractor reads a
stored parity-check matrix. An LDPC decoder performs
LDPC decoding using the read parity-check matrix. The
read parity-check matrix is divided into a parity and
an information word. When a code rate is 3/5 and a
length of a codeword is 16200, the read parity-check
matrix is formed as defined in the following table; 7
1 1478 1901 2240 2649 2725 3592 3708 3965 4080 5733
6198 393 1384 1435 1878 2773 3182 3586 5465 6091 6110
6114 6327 160 1149 1281 1526 1566 2129 2929 3095 3223
4250 4276 4612 289 1446 1602 2421 3559 3796 5590 5750
5763 6168 6271 6340 947 1227 2008 2020 2266 3365 3588
3867 4172 4250 4865 6290 3324 3704 4447 1206 2565 3089
529 4027 5891 141 1187 32061990 2972 5120 752 796 5976
1129 2377 4030 6077 6108 6231 6 1 1053 1781 2820 4109
5307 2088 5834 5988 3725 3945 4010 10812780 3389 659
22214822 3033 6060 6160 756 1489 2350 3350 3624 5470
357 1825 5242 585 3372 6062 561 1417 2348 971 3719
5567 1005 1675 2062 BRIEF DESCRIPTION OF THE DRAWINGS
The above and other aspects, features and advantages
of the present invention will become more apparent
from the following detailed description when taken in
conjunction with the accompanying drawings in which:
FIG. 1 is a diagram illustrating a parity-check matrix
of a length-8 LDPC 



code; FIG. 2 is a diagram illustrating a Tanner graph
of a parity-check matrix of a length-8 LDPC code; FIG.
3 is a diagram illustrating a schematic structure of a
DVB-S2 LDPC code; FIG. 4 is a diagram illustrating a
parity-check matrix of a DVB-S2 LDPC code; FIG. 5 is a
diagram illustrating a parity-check matrix generated
by rearranging columns and rows in the parity-check
matrix of the DVB-S2 LDPCcode of FIG. 4 according to
predetermined rules, according to an embodiment of the
present invention; FIG. 6 is a diagram illustrating a
parity-check matrix of a quasi-cyclic LDPC code
necessary for designing a DVB-S2 LDPC code, according
to an embodiment of the present invention; FIG. 7 is a
diagram illustrating the result obtained by
transforming the parity-check matrix of the
quasi-cyclic LDPC code necessary for design of a
DVB-S2 LDPC code, according to an embodiment of the
present invention; FIG. 8 is a flowchart illustrating
a process of designing a DVB-S2 LDPC code, according
to an embodiment of the present invention; FIG. 9 -is
a diagram illustrating a computer simulation result on
the DVB-S2 LDPC code, according to an embodiment of
the present invention; FIG. 10 is a block diagram
illustrating a structure of a transceiver in a
communication system using the redesigned DVB-S2 LDPC
code, according to an embodiment of the present
invention; FIG. 11 is a block diagram illustrating a
structure of a transmission apparatus using an LDPC
code, according to an embodiment of the present
invention; FIG. 12 is a block diagram illustrating a
structure of a reception apparatus using an LDPC code,
according to an embodiment of the present invention;
and FIG. 13 is a flowchart illustrating a reception
operation in a reception apparatus using an LDPC code,
according to an embodiment of the present invention.
DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS
Preferred embodiments of the present invention are
described in detail with reference to the annexed
drawings. The same or similar components are
designated by the same or similar reference numerals
although they are illustrated in different drawings.
Detailed descriptions of constructions or processes
known in the art may be omitted to avoid obscuring the
subject matter of the present invention.The present
invention provides a method for designing a DVB-S2
LDPC code having a good Tanner graph characteristic.
In addition, the present invention provides a method
for generating an LDPC codeword using a paritycheck
matrix of the above-designed LDPC code and an
apparatus thereof. Structural characteristics of a
DVB-S2 LDPC code are described below using a
parity-check matrix of a DVB-S2 LDPC code shown in
FIG. 4. For the parity-check matrix shown in FIG. 4,
Ni=30, K\=\ 5, Mi=5 and q=3, and weight- 1 position
sequences of rows for 0th columns in three column
groups are as follows: 0 1 2 Oi l 13 0 10 14 Here, an
/th weight- 1 position sequence in the zth line
sequentially represents the information on the
positions of rows with 1 in the th column group. The
parity-check matrix of FIG. 4 is reconstructed in
accordance with the following rules. FIG. 4 is a
diagram illustrating a parity-check matrix of a DVB-S2
LDPC code. Rule 3: 0th row through (Nr Kr l )th row
are rearranged so that a (q-i+jf 1 row is located in
an row, where 0</<Mi and Oj<q. Rule 4 : With 0th
column through (Kr )th column being kept intact, K1
column through (N - l )th column are rearranged so
that a (K +q-i+j )th column is located in a column. A
parity-check matrix with a shape shown in FIG. 5 is
obtained by reconstructing the parity-check matrix of
FIG. 4 in accordance with Rule 3 and Rule 4. FIG. 5
illustrates a parity-check matrix generated by
rearranging columns and rows in the parity-check
matrix of the DVB-S2 LDPC code of FIG.4 according to
predetermined rules, according to an embodiment of the
present invention. If it is assumed in FIG. 5 that '
1' exists in an (Nr l )th column at a 0th row, it can
be appreciated that the parity-check matrix in FIG. 5
corresponds to a kind of a quasi-cyclic LDPC code
consisting of a circulant permutation matrix with a
size of i.e. 5x5. The 'circulant permutation matrix'
is defined as a kind of a permutation matrix created
by circular-shifting rows in identity matrixes
rightward one by one. In addition, the 'quasi-cyclic
LDPC code' is defined as a sort of an LDPC code
created by dividing a parity-check matrix into several
blocks with the same size and mapping circulant
permutation matrixes or zero 



matrixes to the blocks. In summary, it can be
understood that a parity-check matrix similar to the
quasi-cyclic LDPC code can be obtained by
reconstructing a parity-check matrix of the DVB-S2
LDPC code through Rule 3 and Rule 4. Also, it is
expected that the DVB-S2 LDPC code can be generated
from the quasi-cyclic LDPC code through the reverse
process of Rule 3 and Rule 4. While there is no known
research result on the DVB-S2 LDPC code, there are
many known design methods for the quasi-cyclic LDPC
code. The design methods for the quasi-cyclic LDPC
code include well-known methods for optimizing cycle
characteristics on the Tanner graph. An embodiment of
the present invention proposes a method for designing
a DVB-S2 LDPC code using the well-known method for
improving cycle characteristics on the Tanner graph of
the quasi-cyclic LDPC code. However, since the method
for improving cycle characteristics of the quasicyclic
LDPC code is only indirectly related to the present
invention, a detailed description thereof will be
omitted for simplicity. A description of a method for
designing a DVB-S2 LDPC code using a quasi-cyclic LDPC
code is provided below. The DVB-S2 LDPC code has a
codeword length N1, an information length K\, and a
parity length (Nr K ), and q={Nr K )IMx.A parity-check
matrix of a quasi-cyclic LDPC code is shown in FIG. 6.
FIG. 6 is a diagram illustrating a parity-check matrix
of a quasi-cyclic LDPC code necessary for designing a
DVB-S2 LDPC code, according to an embodiment of the
present invention. The parity-check matrix shown in
FIG. 6 has (Ni - 1) rows and N1 columns, and is
divided into M1XMi partial blocks. For convenience, if
t=K\IM\, an information part and a parity part in the
parity-check matrix of FIG. 6 consist of t column
blocks and q column blocks, respectively, and have a
total of q row blocks. Here, N\IM =t+q. The respective
partial blocks constituting the parity-check matrix of
FIG. 6 correspond to circulant permutation matrixes or
zero matrixes. Here, the circulant permutation matrix
has a size of M1x M\ , and is created based on a
circulant permutation matrix P, which is defined as: 0
1 0 0 0 0 1 0 P = 0 0 0 0 I 1 1 0 0 0 In FIG. 6, a has
an integer of 0 through M1- I or a value of a>, P is
defined as an identity matrix / , and P denotes an M\x
M1 zero matrix. Also, numerals '0' in the parity part
denote M1XM1 zero matrixes. The parity-check matrix of
FIG. 6 is characterized in that column blocks
corresponding to the parity have identity matrixes /
and a circulant permutation matrix PM X as shown in
the drawing. In other words, the column blocks
corresponding to the parity are fixed to the structure
shown in FIG. 6. The circulant permutation matrix PM'
] is defined as: 0 0 ... o 1 1 0 ... o 0 VW1- I 0 1
... o 0 0 0 0 . . . I 0The quasi-cyclic LDPC code
shown in FIG. 6 is the part that remains unchanged in
the process of optimizing cycles of the quasi-cyclic
LDPC code as the structures of column blocks
corresponding to its parity part are fixed. In other
words, since the column blocks corresponding to the
parity part are fixed in the parity-check matrix of
FIG. 6, the connections between variable nodes
corresponding to the parity are determined on the
Tanner graph, so it only needs to optimize the
connections between variable nodes corresponding to
the information part in order to optimize cycles of
the Tanner graph. As described above, there are many
known methods for optimizing cycle characteristics
on-the Tanner graph of the quasi-cyclic LDPC code.
Since the design method for the quasi-cyclic LDPC code
with a Tanner graph having the optimized cycle
characteristics is only indirectly related to the
present invention, a detailed description thereof is
omitted herein. It is assumed that degree distribution
is determined to show excellent performance in the
state where the structure of the parity part is fixed
in the quasi-cyclic parity-check matrix of FIG. 6
through the design method for the quasi-cyclic LDPC
code. Positions of the circulant permutation matrix
and the zero matrixes are determined in the column
blocks corresponding to the information part according
to the degree distribution. Cycle characteristics of
the Tanner graph are optimized. The form shown in FIG.
7, for example, can be made by eliminating ' 1' in the
last column at the first row in the circulant
permutation matrix PM'~ corresponding to the last or
(t+q)th column block at the first row block in the
parity-check matrix of FIG. 6. FIG. 7 is a diagram
illustrating the result obtained by transforming the
parity-check matrix of the quasi-cyclic LDPC code
necessary for design of a DVB-S2 LDPC code, according
to an embodiment of 



the present invention. It should be noted that the
circulant permutation matrix P1 ' is changed to the
following matrix Q in FIG. 7.0 0 0 0 1 0 0 0 Q = 0 1 0
0 0 0 0 1 0 The following Rule 5 and Rule 6 are
defined to apply the reverse process of Rule 3 and
Rule 4. Rule 5: With 0th column through (K r \ )th
column being kept intact, 1 1 column through (N ,- l
)th column are rearranged, so that a (K i+M \ -j+i)th
column is located in a (K \+q-i+j) column, where 0< <
and Oj<q. Rule 6: 0th row through (N 1-ATi-I)111 row
are rearranged so that an row is located in a
(q-i+j)tb row. The parity-check matrix of the LDPC
code generated from the quasicyclic LDPC code of FIG.
6 through the above-described process by applying Rule
5 and Rule 6 becomes the parity-check matrix having
the form of the DVBS2 LDPC code shown in FIG. 3, for
example. The above-described method for designing a
DVB-S2 parity-check matrix, in which its codeword,
information and parity lengths are N 1, AT1 and (N 1-
) , respectively, and q=(N \ -K \)IM , can be
summarized into the following process. DVB-S2 LDPC
Code Design Process FIG. 8 is a flowchart illustrating
a process of designing a DVB-S2 LDPC code according to
an embodiment of the present invention. Referring to
FIG. 8, parameters necessary for designing a desired
DVBS2 LDPC code are determined in step 801 . It is
assumed herein that the parameters such as a codeword
length and an information length as well as the good
degree distribution are previously determined to
design the DVB-S2 LDPC code.Next, in step 803, a
parity-check matrix of a quasi-cyclic LDPC code
consisting OfM 1XM1 circulant permutation matrixes and
zero matrixes as shown in FIG. 6 is formed according
to the parameters determined in step 801. In FIG. 6,
column blocks corresponding to a parity part are
always fixed to a particular form. In step 805,
circulant permutation matrixes of column blocks
corresponding to an information part in FIG. 6 are
determined by applying an algorithm for improving
cycle characteristics of a Tanner graph of the
quasicyclic LDPC code. Any known algorithm for
improving cycle characteristics can be used herein. In
step 807, a parity-check matrix shown in FIG. 7, for
example, is obtained by eliminating ' 1' in the last
column at the first row in the parity-check matrix of
FIG. 6, which has been settled in step 805. In step
809, columns and rows in the parity-check matrix of
FIG. 7 are rearranged by applying Rule 5 and Rule 6 to
the parity-check matrix of FIG. 7. The finally
obtained parity-check matrix can be the DVB-S2 LDPC
code shown in FIG. 3, for example. A codeword can be
generated by applying the above-described DVB-S2 LDPC
encoding process to the LDPC code designed through the
above steps. To analyze performance of the DVB-S2 LDPC
code, a DVB-S2 LDPC code having the following
parameters was designed. For example, N,=648000,
T,=38880, M,=360, =72 To design rate-3/5 DVB-S2 LDPC
codes having the above parameters, parity-check
matrixes shown in Table 1 and Table 2, for example,
can be obtained from a quasi-cyclic LDPC code having a
total of Ni/M = 180 column blocks and q=(Nx-K )IM =12
row blocks by applying the DVB-S2 LDPC code design
process. An /th weight- 1 position sequence in an /th
column sequentially represents the information on the
positions of rows with 1 in an /lh column group.Table
1 1443 3685 4728 5466 7771 9999 16155 17401 21311
21467 23168 24511 664 3974 5090 7327 8542 10468 11150
13508 17161 17754 19402 19447 2405 3298 3552 6482
11801 12626 14735 14828 16324 20133 21078 22381 658
3063 9064 10137 11859 12209 12669 14316 15564 17804
19510 21077 4235 6052 7528 9935 11629 12825 12966
17595 21024 21298 22559 24356 87 6396 8610 12968 13554
13692 15316 18113 18989 21291 23791 24092 8 217 1180
5344 5766 5971 8402 9481 9547 11091 12801 20487 7857
9024 9949 13571 13600 14349 16994 17882 2 1107 21305
241 10 24281 1415 4432 6404 7018 10794 12967 15336
16086 18241 19306 21213 22093 4167 4280 4929 4950-6643
9022 17030 17205 19445 20881 22678 24077 1812 6248
6683 7621 8726 13474 14664 15029 15949 20484 23069
24146 1553 4371 5291 7624 8369 12217 12502 12583 13031
19776 22479 23013 8 2805 3767 8608 9463 11572 13870
15406 16869 19027 19980 24586 1818 1874 2110 4613 6487
7224 14155 14295 20169 20226 24628 25760 4220 6249
12431 15579 16982 17754 18174 18532 19503 20304 20718
20990 947 981 2068 2617 3542 6488 13023 15530 19507
19977 20722 21260 2814 4849 5829 7501 14442 15506
16426 17560 20680 21655 21920 23305 



7 5115 7788 12129 13067 13711 14689 16032 20143 20446
20660 24232 1307 5173 7668 10268 10968 11101 12953
13654 16395 19507 25401 25404 3 66 1625 8585 11357
12702 13287 14964 16610 18527 20961 21771 448 2453
5204 10643 11729 12590 14828 15422 16434 17543 19834
20231 6449 8048 8524 10455 13086 15586 16664 19441
20901 23170 25708 25859 6 1977 3407 3962 6229 7365
11419 12341 16107 18360 23275 23894 4 7 1 962 6399
6524 6590 9245 9967 13008 14082 18454 18917 8 27 6373
7033 11751 18693 18861 21275 22883 24216 24366 24418
64 650 5561 7545 13030 15420 17359 18182 20500 21193
22374 23173 4122 5792 11210 5868 9919 10606 3548 9043
24036 1053120824 24231 12974 16474 24561 6835 15985
17032 6486 7688 11207 1001 6483 1735219453 21954 24814
388 5878 6620 4321 6685 12605 15532 18878 22727 95
4074 21010 24 1449 21095 5732 5787 21031 14052 21118
22883 1277 4555 15976 2131 14871 19508 26 16749 20090
6509 11083 18303 1828 2969 25240 1563 12973 17966
11905 13176 18515 10569 11701 15655 5316 8695 19458
6330 19445 22931 12274 12966 13750 6545 13944 23585
2091 12976 24660 6501 18390 24255 3230 8792 12992
11530 1256123764 524 2569 18992 6246 12960 13082 9933
21798 23789 10298 17400 25810 50 324 20781 6273 14257
23854 8193 13031 19453 4025 11432 20118 13699 15403
25227 6025 14453 19452 19098 19465 220296524 13300
15645 10108 20846 22452 3028 6527 24879 1589 18042
20967 11794 19070 23250 6504 12992 15212 8 3171 7459
13355 15520 17438 12184 22327 24359 133 17306 22042
8623 11511 12971 2841 12934 23320 3875 1301120825
11047 12966 25484 6491 7073 8539 6521 13861 19465 6545
15214 21454 9768 19472 21803 6546 8893 14660 1171
12973 23624 6482 8991 12988 13007 15030 19463 6511
15494 24552 40 6533 13022 



13012 24346 25124 6487 8745 16529 13021 19079 21636 69
12963 13018 6506 6536 8224 3889 19054 19458 4787 4988
19469 24 5844 23621 11508 16029 19446 55 1042 6547
14398 14427 2373038 49 19449 6544 13010 15495 4036
7734 12651 57 12981 22287 Table 2 1096 5305 7922 9029
9900 11901 13025 13052 13129 13325 13655 14723 1394
1860 6369 7264 8430 9676 10812 15647 18305 23208 23745
23826 770 2568 3964 5173 6526 6920 7003 10710 12819
15549 16488 25759 5 1 693 3004 9322 10614 11173 14481
15351 17204 24347 24595 25066 5823 6733 8535 11633
12278 13266 14804 16227 18147 21946 22918 25486 3435
3718 4487 4955 5256 8584 12007 13417 14215 17230 19400
20982 844 1833 6682 6715 7028 9774 10242 16051 18866
22429 23751 24727 330 14812318 38514719 5306 11620
11809 13829 13992 19885 25341 2231 3656 4723 7860
12123 13390 16365 17923 19086 23028 23324 23984 515
3130 13252 14250 16261 16907 18400 18900 20512 22911
23030 23761 4449 6633 13133 16253 201 14 2 1157 21213
21287 23287 23942 24401 2481 1 1365 1560 2416 3866
4743 6641 12645 12802 13978 21478 22017 22564 996 1168
2095 2393 2846 4283 10876 11528 12414 15516 19867
23249 2278 3803 3922 8045 10512 11485 11605 13057
19340 21857 2197123766 2252 3454 5978 6040 8378 11319
12461 13080 16013 19436 20070 22569 2346 2879 7004
8175 8227 8589 8850 9291 12756 15786 16971 23159 8 1
1790 1976 3361 7529 7902 8299 11663 13327 14484 16468
20032 1284 3267 3647 4207 4834 5596 9554 11103 16921
20328 20697 23312 890 10978 12966 13432 16008 20137
20523 2 1172 23970 25157 25430 25759 7192 13142 15433
15507 15786 19229 19941 20456 20638 21009 25255 25838
678 1316 1858 5998 7537 8281 10923 15597 17389 18691
22102 25100 5819 6861 10626 10992 11039 13808 16495
16523 17437 20789 23463 24419 468 1289 4394 10112
10247 11168 15397 22042 22099 24220 24531 25142 1558
3264 3909 4121 6949 7547 9255 9428 9978 14409 19324
23040 3270 7693 10988 11129 12729 13188 13226 13386
17316 17549 21330 23577 924 3985 7216 8509 89319366
13032 17083 17111 19413 24966 24970 2589 7528 14343
15335 16060 17746 18259 20225 21262 23463 23524 25807
13718 18101 234233179 1632123323 11120 14943 15049
10879 19035 21668 2393 8558 22850 6706 19748 24659
10136 15125 20390 9513 15535 18696 3964 5032 12598
10242 23055 25367 650 7353 20597 3162 11002 23839 2153
3077 20395 683 1000 13632 13182 17324 21766 5786 9155
19620 8529 11438 17005 217 5946 25640 6123 9532 17184
8975 10931 16954 14656 16394 22092 6145 13246 22376
18444 18915 21312 2115 14365 24194 11032 18236 20659
14486 22575 24669 15679 20943 25653 68817592 20934 777
14645 22876 8470 11263 17125 11159 22718 24692 18809
22677 23161 6430 15890 19898 
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17132Description APPARATUS AND METHOD FOR TRANSMITTING
AND RECEIVING A FRAME INCLUDING CONTROL IN FORMATION
IN A BROADCASTING SYSTEM Technical Field [1] The
present invention relates generally to a broadcasting
system, and in particular, to an apparatus and method
for transmitting and receiving a frame including
control in formation. Background Art [2] Today, with
the development of communication and broadcasting
technologies, attempts are being made to find new ways
to provide broadcast services in broadcasting systems
or mobile communication systems, and discussions are
currently underway on an advanced service capable of
transmitting the common broadcast service such as
voice and images, and also newer services such as
packet data over broadcast service channels. [3] In
addition, the broadcast services are making progress
by adopting a variety of com munication techniques to
meet demands by users and consumers for
digitalization, multi-channelization, broadband,
high-quality, etc. Particularly, the increasing popu
larization of portable broadcast devices, including
high-definition digital television and Portable
Multimedia Player (PMP), has recently increased
demands for various techniques to support the
broadcast services. [4] FIG. 1 illustrates a frame
structure for a broadcast service, to which the
present invention is applied. [5] Referring to FIG. 1,
a frame lOlincludes a preamble 102, a Layer 1 (Ll)
signaling 103, a Layer 2 (L2) signaling 104, and at
least one Physical Layer Pipe (PLP) 105, 106, ...,
107. The preamble 102 includes information used to
acquire time and frequency synchronization between a
transmitter and a receiver, or to acquire synchro
nization for a frame boundary. The Ll signaling 103,
which is a physical layer signaling, includes Ll
static information 108, Ll configurable information
109, and Ll dynamic information 110. For reference,
the Ll signaling is transmitted on a P2 symbol. [6]
The Ll static information 108 includes information
that is basically static over the passage of time. For
example, the Ll static information 108 can include
information on a cell identifier, a network
identifier, a Radio Frequency (RF) channel number, a
frame length, a pilot subcarrier location, etc. [7]
The Ll configurable information 109 includes
information that may change once in awhile, although
without changing on a frame-by-frame basis, i.e.,
information that generally lasts for a plurality of
frames. For example, the L l configurable information
109 can include information on a service identifier, a
modulation order used for data transmission for an
individual service, a code rate, etc. Herein, the unit
in which the L l static information 108 and the L l
configurable information 109 change is defined as a
superframe, which includes at least one frame. [8] The
L l dynamic information 110 includes information that
may change on a frameby- frame basis. For example, the
L l dynamic information 110 can include information
related to a location where each PLP is transmitted in
the current frame. More specifically, the Ll dynamic
information 110 can include information about a start
point and an end point of a corresponding PLP, i.e.,
location information for a plurality of PLPs that are
transmitted over the frame. These locations of the
PLPs are subject to change in a next frame. [9] The L2
signaling 104 represents a Medium Access Control (MAC)
signaling, and a PLP in which the L2 signaling is
transmitted is also referred to as PLPO. The L2
signaling includes connection information between each
PLP and a broadcast service channel. That is, the L2
signaling includes information indicating through
which PLP a particular broadcast service is received.
[10] A PLP_1 105, a PLP_2 106, and a PLP_N 107
transmit one or a plurality of broadcast service
channels. The actual broadcast service data is
transmitted through the PLP_1 105, the PLP_2 106, and
the PLP_N 107. Therefore, the PLP_1 105, the PLP_2
106, and the PLP_N 107 can also be referred to as data
PLPs. [11] Below, a process of receiving broadcast
service channels will be described with reference to
FIG. 1. [12] Referring to FIG. 1, a receiver acquires
synchronization with the frame 101 through the
preamble 102, and acquires information, such as a data
transmission scheme or a frame length, from the L l
signaling 103. Thereafter, based on the L2 signaling
104, the receiver determines which PLP transmits the
broadcast service channel it desires to receive.
Thereafter, the receiver receives actual broadcast
data through data PLPs cor responding to the PLP_1
105, the PLP_2 106, and the PLP_N 107. As described
above, in order to receive a broadcast service
channel, the receiver receives, in sequence, the
preamble 102, the Ll signaling 103, the L2 signaling
104, and the data PLPs 105 to 107 for every frame.
[13] In communication systems, in-band signaling has
been proposed to prevent the receiver from receiving
the preamble 102, the Ll signaling 103, the L2
signaling 104, and the data PLPs 105 to 107 in
sequence every frame, when it receives a broadcast
service channel for a predetermined long time. The
in-band signaling scheme transmits 



dynamic information 110 of an L l signaling in the
next frame using a particular PLP.[14] FIG. 2
illustrates a frame structure that supports a
broadcast service with a con ventional in-band
signaling scheme. More specifically, FIG. 2
illustrates frames that are consecutive in time. [15]
Referring to FIG. 2, a frame #k 202 is followed by a
frame #(k+l) 202. More specifically, the frame #k 201
and the frame #(k+l) 202 are transmitted consecutively
in time for reception of a broadcast service channel.
The frame #k 201 and the frame #(k+l) 202 include
preambles 203 and 209, Ll signalings 204 and 210, L2
signalings 205 and 211, and data PLPs 206, 207, 212,
213, and 214, respectively. [16] Assuming that a
receiver is receiving a particular broadcast service
channel, and in the frame #k 201, the receiver
receives the broadcast service channel through a PLP_2
207, when the in-band signaling scheme is applied, the
PLP_2 207 includes dynamic information indicating a
location of a PLP_2 in the frame #(k+l) 202 which is
the next frame. That is, from in-band signaling
information 216 included in the PLP_2 207 received in
the frame #k 201, the receiver can acquire information
217 used to receive the PLP_2 213 in the frame #(k+l)
202, which is the next frame for receiving the same
broadcast service channel. Accordingly, the receiver
can check or identify a location of the PLP_2 213 that
transmits broadcast data, depending on the in-band
signaling in the PLP_2 207 of the current frame,
without receiving an Ll signaling 210 through a P2 in
the next frame #(k+l) 202. [17] More specifically,
according to the in-band signaling scheme, the
receiver, which has completed receiving up to the
PLP_2 207 in the frame #k 201, can power off its
devices for receiving a variety of information, e.g.,
the preamble 209, the Ll signaling 210, and the L2
signaling 211, until it receives the PLP_2 213 of the
next frame #(k+l) 202. As can be seen, the in-band
signaling scheme was intended to reduce the power
consumption of the receiver. Disclosure of Invention
Technical Problem [18] However, with regard to support
for the actual broadcast service, the receiver using
the in-band signaling scheme may actually fail to
directly or substantially gain the desired power
reduction effect. Commonly, this is caused because, in
the conventional in-band signaling scheme, a
transmitter transmits only the dynamic information in
the Ll signaling 210 through the P2 of the next frame
#(k+l) following the current frame #k. For these
reasons, the actual receiver must perform an operation
of receiving the Ll signaling 210 through the P2 in
the frame #(k+l) 202 because the receiver may not
normally receive the broadcast service as it has no
information on a change/no-change in other information
except for the dynamic information in the Ll signaling
210, i.e., Ll static information and Ll configurable
information.[19] Consequently, the receiver powers on
its receiving units in order to receive other in
formation, i.e., the Ll static information and the Ll
configurable information, except for the dynamic
information in the L l signaling 210. As a result, the
conventional inband signaling scheme fails to result
in the intended power savings for the receiver. [20]
In addition, as the conventional in-band signaling
scheme transmits only the dynamic information of the
P2-L1 signaling 210 in the next frame for a period of
a particular PLP, it may eventually fail to provide
information on the change/no-change in in formation of
the L2 signaling 211, which indicates a mapping
relationship between each PLP and the broadcast
service channel. [21] More specifically, even though
information in the L2 signaling 211 transmitted
through the PLPO has changed, if the receiver fails to
detect the change, a fatal error may occur when the
receiver receives broadcast data later on. Therefore,
even though the conventional receiver utilizes the
in-band signaling scheme, it may still have to receive
the preamble 209, the L l signaling 210, the L2
signaling 211, and the data PLPs 212 to 214 in
sequence. [22] Accordingly, the current broadcasting
system needs a new in-band signaling scheme that
addresses the problems caused by the application of
the conventional in-band signaling scheme. In
addition, there is a need for a more accurate
broadcast service transmission and reception method
that may still utilize the in-band signaling scheme
but prevents at least some of the reception errors of
the broadcast data. Technical Solution [23] The
present invention has been designed to address at
least the problems and/or dis advantages and to
provide at least the advantages described below.
Accordingly, an aspect of an embodiment of the present
invention is to provide an apparatus and method for
efficiently transmitting control information for a
broadcast service by applying an improved in-band
signaling scheme in a broadcasting system. [24]
Another aspect of an embodiment of the present
invention is to provide an apparatus and method for
generating a frame for a broadcast service by applying
an improved inband signaling scheme and transmitting
the frame in a broadcasting system. [25] Another
aspect of an embodiment of the present invention is to
provide an apparatus and method for including, in the
current frame, indication information for indicating a
change/no-change in control information included in
the next frame, and transmitting the frame in a
broadcasting system. [26] Another aspect of an
embodiment of the present invention is to provide an
apparatus and method for generating a superframe for a
broadcast service by applying an improved in-band
signaling scheme and transmitting the superframe in a
broadcasting system.[27] Another aspect of an
embodiment of the present invention is to provide an
apparatus and method for including, in the current
superframe, indication information for in 



dicating a change/no-change in control information
included in a next superframe, and transmitting the
superframe in a broadcasting system. [28] Another
aspect of an embodiment of the present invention is to
provide an apparatus and method for efficiently
receiving control information for a broadcast service
to which an in-band signaling scheme is applied in a
broadcasting system. [29] Another aspect of an
embodiment of the present invention is to provide an
apparatus and method for receiving a frame generated
for an in-band signaling scheme, and receiving changed
control information by checking an in-band signaling
signal in the received frame in a broadcasting system.
[30] Another aspect of an embodiment of the present
invention is to provide an apparatus and method for
selectively receiving control information by checking
a change/ no-change in control information of a next
frame depending on an in-band signaling signal in a
current frame in a broadcasting system. [31] Another
aspect of an embodiment of the present invention is to
provide an apparatus and method for receiving a
superframe generated based on an in-band signaling
scheme, and selectively receiving changed control
information in a next superframe by checking an
in-band signaling signal in a received superframe in a
broadcasting system. [32] Another aspect of an
embodiment of the present invention is to provide a
reception apparatus and method for selectively
controlling control information in a next su perframe
by checking indication information indicating a
change/no-change in control information included in
the next superframe, depending on a current superframe
in a broadcasting system. [33] Another aspect of an
embodiment of the present invention is to provide a
reception apparatus and method for saving power of a
receiver by transmitting and receiving control
information related to a broadcast service in a frame
using an improved in-band signaling scheme in a
broadcasting system. [34] In accordance with an aspect
of an embodiment of the present invention, a method is
provided for transmitting a frame including control
information in a system supporting a broadcast
service. The method includes generating a frame
including at least one Physical Layer Pipe (PLP) and
indication information indicating a change/no-change
in control information for the broadcast service in a
next frame, the indication in formation being included
in one of the at least one PLP; and transmitting the
generated frame. [35] In accordance with another
aspect of an embodiment of the present invention, an
apparatus is provided for transmitting a frame
including control information in asystem supporting a
broadcast service. The apparatus includes a frame
generator for generating a frame including at least
one Physical Layer Pipe (PLP); a transmission unit for
transmitting the generated frame; and a controller for
controlling the frame generator to generate a frame
that includes, in one of the at least one PLP,
indication information for indicating a
change/no-change in control information for the
broadcast service in a next frame. [36] In accordance
with another aspect of an embodiment of the present
invention, a method is provided for receiving a frame
including control information in a system supporting a
broadcast service. The method includes receiving a
frame including at least one Physical Layer Pipe (PLP)
and indication information for indicating a
change/no-change in control information for the
broadcast service in a next frame, the indication
information being included in one of the at least one
PLP; extracting the in dication information; and
determining whether to receive the control information
in the next frame, or to directly receive data
information without receiving the control in
formation, based on the extracted indication
information. [37] In accordance with another aspect of
an embodiment of the present invention, an apparatus
is provided for receiving a frame including control
information in a system supporting a broadcast
service. The apparatus includes a receiving unit for
receiving a frame including at least one Physical
Layer Pipe (PLP) and indication information for
indicating a change/no-change in control information
for the broadcast service in a next frame, the
indication information being included in one of the at
least one PLP; an in-band signaling signal extractor
for extracting the indication information; and a
controller for determining whether to receive the
control information in the next frame, or to directly
receive data information without receiving the control
information, based on the extracted indication
information, and selectively turning on and off the
receiving unit. Advantageous Effects [38] As is
apparent from the foregoing description, according to
the embodiments of the present invention, a
transmitter transmits, through a PLP in the current
frame, in dication information for indicating a
change/no-change in control information of a next
frame, thereby enabling a receiver to selectively
control reception of the control in formation and its
power consumption for data reception. Herein, the
frame includes a frame for the broadcast service, and
also includes a superframe including at least one
frame. [39] Therefore, the receiver detects, in the
current superframe, the change/no-change in the
control information of the next superframe depending
on the indication in formation, and selectively turns
on or off its receiving units to receive the control
information, enabling accurate reception of the
broadcast service. [40] In addition, the receiver can
detect in advance the change in control information of
the next superframe using the indication information,
thereby making it possible to 



reduce power consumption of its receiving units and
receive the broadcast service fewer fatal errors.
Brief Description of Drawings [41] The above and other
aspects, features, and advantages of the embodiments
of the present invention will become more apparent
from the following detailed description when taken in
conjunction with the accompanying drawings in which:
[42] FIG. 1 illustrates a frame structure for a
broadcast service, to which the present invention is
applied; [43] FIG. 2 illustrates a frame structure
that supports a broadcast service with a con ventional
in-band signaling scheme; [44] FIG. 3 illustrates an
operation of a transmitter supporting a broadcast
service according to an embodiment of the present
invention; [45] FIG. 4 illustrates an operation of a
receiver supporting a broadcast service according to
an embodiment of the present invention; [46] FIG. 5
illustrates a structure of a transmitter according to
an embodiment of the present invention; and [47] FIG.
6 illustrates a structure of a receiver according to
an embodiment of the present invention. [48]
Throughout the drawings, the same drawing reference
numerals will be understood to refer to the same
elements, features, and structures. [49] Best Mode for
Carrying out the Invention [50] Different embodiments
of the present invention will now be described in
detail below with reference to the annexed drawings.
In the following description, a detailed de scription
of known functions and configurations incorporated
herein has been omitted for clarity and conciseness.
[51] The embodiments of the present invention define a
superframe including at least one frame in a
broadcasting system, and the term superframe as used
throughout the speci fication indicates a unit in
which Ll static information or Ll configurable
information changes. For convenience, in the following
description, it is assumed that a superframe includes
just one frame, by way of example. However, the
embodiments of the present invention are also
applicable to a superframe including a plurality of
frames. [52] The embodiments of the present invention
provide schemes for generating and transmitting a
broadcast service frame, wherein a transmitter
includes, in the frame, indication information for
indicating a change/no-change in control information
in a next frame, for correct reception of a broadcast
service at a receiver in a broadcasting system. Thus,
the receiver can determine whether to turn on or off a
particular one(s) of its receiving units depending on
the change/no-change in the control information in the
next frame through the current frame. That is, in
accordance with an embodiment of the present
invention, the receiver more accurately receives
broadcast service data by checking a change/no-change
in the control information. [53] FIG. 3 illustrates an
operation of a transmitter supporting a broadcast
service according to an embodiment of the present
invention. [54] Referring to FIG. 3, before generating
a current frame, a transmitter determines an Ll
signaling to be transmitted through a P2 in a next
frame, and L2 signaling in formation to be transmitted
through a PLPO in step 301. Herein, Ll static
information, Ll configurable information, and Ll
dynamic information can be included as the Ll
signaling. The transmitter determines location
information of a PLP, i.e., PLPO, through which the L2
signaling is transmitted, as the L2 signaling
information,. Also, a receiver determines location
information for data PLPs with regard to the broadcast
service. [55] In step 302, the transmitter determines
whether the determined Ll static information, Ll
configurable information, or PLPO information to be
transmitted in the next frame has changed from the Ll
static information, Ll configurable information, or
PLPO in formation in the current frame. When the Ll
static information, Ll configurable in formation, or
PLPO information has changed, in step 303, the
transmitter sets in dication information for
indicating a change in Ll static information, Ll
configurable information, or PLPO information in the
next frame, and includes the set indication in
formation in an in-band signaling on a particular data
PLP among the data PLPs to be transmitted in the
current frame. [56] The embodiments of the present
invention are also applicable to a case which the in
dication information indicates a change in Ll static
information, Ll configurable in formation, Ll dynamic
information, or PLPO information in a next frame.
However, the embodiments of the present invention
described herein define the indication in formation to
be set without the Ll dynamic information because the
Ll dynamic in formation is the type of information
that is changeable in every frame. The definitions can
be alternatively selected by the system operator. [57]
Referring back to step 302, when the Ll static
information, Ll configurable in formation, or PLPO
information have not changed in the next frame, the
transmitter sets indication information for indicating
no-change in Ll static information, Ll con figurable
information, or PLPO information in the next frame,
and includes the set in dication information with the
no-change in an in-band signaling on each data PLP to
betransmitted in the current frame in step 304. [58]
In a first method of setting the indication
information in steps 303 and 304, a prede termined bit
can be allocated to each of the Ll static information,
L l configurable in formation, or PLPO information in
the current frame to indicate a change in the Ll 



static information, Ll configurable information, or
PLPO information in the next frame. For example, one
bit is allocated to each of the Ll static information,
L l con figurable information, or PLPO information,
such that the allocated bit with a value of T
indicates a change in the corresponding information,
while the bit with a value of '0' indicates no-change
in the corresponding information, or vice versa.
Again, the specific definitions can be selected by the
system operator. [59] As a second method for setting
the indication information, one bit is allocated for
all of the L l static information, Ll configurable
information, and PLPO information, such that the
allocated bit with a value of T indicates a change in
any one of the allocated three types of information,
while the bit with a value of '0' indicates no-change
in any of the allocated three types of information, or
vice versa. [60] As a third method for setting the
indication information, multiple bits can be allocated
for all of the Ll static information, L l configurable
information, and PLPO information, to indicate which
of the frames following the current frame the in
formation changes. [61] For example, when 8 bits are
allocated, '00000000' may indicate that no information
changes in the next frame, while '00001010' (10 in
decimal) indicates that any one of the Ll static
information, L l configurable information, or PLPO
information changes in the 10th frame after the
current frame. Accordingly, it is possible to extend
the bit al location for the Ll static information, L l
configurable information, or PLPO in formation. [62]
The transmitter sets indication information indicating
a change/no-change in control information on a next
frame in the current frame according to the present
invention to enable the receiver to check a
change/no-change in each bit corresponding to the in
dication information in the in-band signaling, i.e., L
l static information, Ll con figurable information, or
PLPO information, so that the receiver can
appropriately turn its power on or off. As a result,
the receiver can selectively reduce power consumption.
[63] In step 305, the transmitter generates or
configures the current frame such that the current
frame may include, a preamble, an Ll signaling, an L2
signaling, and at least one data PLP including
indication information indicating a change/no-change
in Ll static information, Ll configurable information,
or PLPO information in a next frame. The transmitter
transmits the generated current frame to the receiver.
[64] In step 306, the transmitter generates the next
frame by performing the same process a described above
in steps 301 to 305 on the next frame following the
current frame.[65] Herein, the indication information
can also be applied to indicate a change in the Ll
static information, Ll configurable information, Ll
dynamic information, or PLPO in formation in a next
frame in other embodiments of the present invention.
[66] FIG. 4 illustrates an operation of a receiver
supporting a broadcast service according to an
embodiment of the present invention. [67] Referring to
FIG. 4, in step 401, a receiver acquires indication
information for in dicating a change/no-change in Ll
static information, Ll configurable information, or
PLPO information in a next frame, from an in-band
signaling in a data PLP on the incoming current frame
#k. Further, the receiver acquires location
information, or Ll dynamic information, of the same
PLP in the next frame. That is, in step 401, the
receiver stores the acquired indication information
for indicating a change/no-change in the location
information (Ll dynamic information) of the same PLP,
the Ll static information, the Ll configurable
information, or the PLPO information. Thereafter, the
receiver receives a broadcast service channel through
a data PLP(s) in the incoming current frame. [68]
After completing the reception of the broadcast
service channel in the incoming current frame, the
receiver prepares to receive the next frame #(k+l) in
step 402. [69] In step 403, the receiver determines
whether Ll static information, Ll configurable
information, or PLPO information have changed at a
start point of the next frame, based on the acquired
indication information. When the indication
information indicates no-change in the Ll static
information, Ll configurable information, or PLPO
information, the receiver, in step 404, the receiver
can also directly receive broadcast data at a location
of the corresponding data PLP, without receiving the
Ll signaling through a P2 or the L2 signaling through
a PLPO in the next frame #(k+l). Therefore, the
receiver turns off its receiving units at a receiving
point of the Ll signaling or the L2 signaling, because
it has detected that there is no-change in the Ll
signaling transmitted through the P2 or the L2
signaling transmitted through the PLPO. Thereafter,
the receiver turns on its receiving units at receiving
points of data PLPs transmitted, after the
transmission of the Ll signaling or the L2 signaling,
and receives a broadcast service channel transmitted
through the data PLPs. [70] On the contrary, if the
indication information indicates a change in the Ll
static in formation, Ll configurable information, or
PLPO information, the receiver in step 403, in step
405, the receiver recognizes a change in the Ll
signaling transmitted through the P2 or the L2
signaling transmitted through the PLPO, based on the
indication in formation indicating the change in the
Ll static information, Ll configurable in formation,
or PLPO information. Therefore, the receiver will
receive the Ll signaling through the P2 in the next
frame #(k+l), and acquire the changed Ll static
information or Ll configurable information. Further,
the receiver receives the L2 signaling throughthe PLPO
in the next frame #(k+l) and acquires the changed L2
signaling information, because the information
included in the Ll signaling or the L2 signaling is
important control information that is directly related
to the reception of broadcast service data. [71]
Therefore, after receiving the changed Ll static
information, Ll configurable in 



formation, or PLPO information, transmitted at a
receiving point of the Ll signaling or the L2
signaling, the receiver receives a broadcast service
channel by applying the changed Ll static information,
Ll configurable information, or PLPO information. [72]
According to the third method of setting the
indication information described, provided as an
embodiment of the present invention, when the receiver
recognizes that the change in the Ll static
information, Ll configurable information, or PLPO in
formation will be made after the passage of one or
multiple frames, the receiver will receive an Ll
signaling through a P2 or an L2 signaling through a
PLPO in a frame indicated by the bits allocated for
the indication information. [73] For example, when the
indication information acquired in step 401 has an
8-bit value of '00001010' (10 in decimal), the
receiver recognizes that the Ll static information, Ll
configurable information, or PLPO information will
change in the 10th frame after the current frame.
Therefore, when the current frame is assumed to be a
10th frame, the receiver will receive an Ll signaling
through a P2 or an L2 signaling through a PLPO in the
10th frame, without receiving an Ll signaling through
a P2 or an L2 signaling through any PLPO up to the 9th
frame. [74] That is, according to an embodiment of the
present invention, the receiver can directly receive a
corresponding data PLP in the 10th frame, without
receiving an Ll signaling through a P2 or an L2
signaling through any PLPO up to the 9th frame, after
the current frame. Here, the receiver may or my not
receive the Ll and L2 signaling based on its available
power. [75] After completing step 404 or 405, the
receiver returns to step 401 and repeats steps 402 to
405 for the next frame. [76] As indicated above,
although a superframe as described herein includes
only one frame, by way of example, the embodiments of
the present invention are also ap plicable to
superframe including a plurality of frames. [77] In
this case, the indication information given in steps
303 and 304 of FIG. 3 and step 401 of FIG. 4 can be
defined to indicate a change/no-change in Ll static
information, Ll configurable information, or PLPO
information in the next superframe. In other case, the
indication information can be defined to indicate a
change/no-change in the Ll static information, Ll
configurable information, Ll dynamic information, or
PLPO information in the next frame in other exemplary
embodiment of the present invention. Therefore, in
step 403, the receiver can determine a
change/no-change in control in formation on a
superframe-by- superframe basis.[78] FIG. 5
illustrates a structure of a transmitter according to
an embodiment of the present invention. [79] Referring
to FIG. 5, the transmitter includes a scheduler 501, a
controller 502, an inband signaling signal generator
503, a frame generator 504, a transmission data buffer
505, and a frame transmitter 506. The transmission
data buffer 505 may be, for example, a memory for
storing broadcast service data provided from an upper
layer. The broadcast service data stored in the
transmission data buffer 505 is transmitted to a
receiver over several broadcast service channels. [80]
The scheduler 501 performs scheduling, after checking
the broadcast service data stored in the transmission
data buffer 505. The scheduling may include
determining control information in a particular frame,
i.e., Ll static information, Ll configurable
information, or Ll dynamic information, PLPO
information, and at least one data PLP, taking into
account the broadcast service data that the
transmitter will transmit. [81] For example, when a
broadcast service is supported over a wireless
communication system, Ll static information, i.e.,
information such as a frame length and an RF channel
number, is subject to change. In addition, Ll
configurable information including a modulation order
for each service and a data rate is changeable
according to a particular broadcast service. Also, a
broadcast service channel and location in formation of
a particular PLP are variable. Therefore, the
scheduler 501 sets the Ll static information, Ll
configurable information, Ll dynamic information, PLPO
in formation, and data PLPs considering the broadcast
service it will transmit. The scheduling results are
provided to the controller 502. [82] The controller
502 controls the in-band signaling signal generator
503 to generate an in-band signaling signal. Herein,
the in-band signaling signal generator 503, under the
control of the controller 502, allocates a
predetermined bit to each of the Ll static in
formation, Ll configurable information, Ll dynamic
information, and PLPO in formation to set indication
information for indicating a change/no-change in the
in formation. [83] Alternatively, the in-band
signaling signal generator 503 may allocate one bit
for all of the Ll static information, Ll configurable
information, Ll dynamic information, and PLPO
information to set indication information that
indicates a change/no-change in the information using
the one bit. [84] As another alternative, the in-band
signaling signal generator 503 may allocate multiple
bits for all of the Ll static information, Ll
configurable information, Ll dynamic information, and
PLPO information to set indication information that
indicates which of the frames following the current
frame will include information changes. [85] Further,
the controller 502 controls the frame generator 504 to
generate a frame for a broadcast service. Herein, the
frame generator 504, under the control of the
controller502, generates a frame that includes a
preamble, an Ll signaling transmitted through a P2, an
L2 signaling (PLPO information) transmitted through a
PLPO, and at least one data PLP. [86] In particular,
in accordance with an embodiment of the present
invention, the frame 



generator 504 receives the indication information set
by the in-band signaling signal generator 503, i.e.,
the indication information for indicating a
change/no-change in the Ll static information, Ll
configurable information, Ll dynamic information, or
PLPO information in the next frame, and includes the
indication information in a particular PLP of the
current frame. That is, the frame generator 504
generates a frame including the indication information
set by the in-band signaling signal generator 503 in a
particular data PLP of the current frame. [87]
Thereafter, frame transmitter 506 transmits the frame
generated by the frame generator 504 to the receiver.
[88] In accordance with an embodiment of the present
invention, the transmitter can transmit the generated
frame using Orthogonal Frequency Division Multiplexing
(OFDM). Also, the transmitter may transmit the
generated frame by Code Division Multiple Access
(CDMA) or Time Division Multiplex Access (TDMA)
according to the wireless communication system. The
transmitter may also transmit the generated frame via
multiple antennas using a Multiple Input Multiple
Output (MIMO) commu nication scheme. [89] For example,
when using OFDM, the frame transmitter 506 may have
the same structure as that of an OFDM signal
transmitter. In this case, the frame transmitter 506
can transmit the frame by means of a mapper for
mapping information for a broadcast service, i.e.,
data PLP for a broadcast service, and a signaling PLP
in which control in formation is allocated, to a
particular subcarrier or subcarriers, an Inverse Fast
Fourier Transformer (IFFT) for transforming a
time-domain signal into a frequency-domain signal, and
an inserter for inserting a Cyclic Prefix (CP) in the
frequency-domain signal. [90] Although the transmitter
of FIG. 5 is illustrated and described above as
including separate components for each function, i.e.,
a scheduler 501 for scheduling, a controller 502 for
controlling other components, an in-band signaling
signal generator 503 for performing in-band signaling,
a frame generator 504 for generating a frame, a
transmission data buffer 505 for buffering, and a
frame transmitter 506 transmitting the frame, these
separate components are provided for ease of
explanation and should not be construed as limiting to
the embodiments of the present invention. That is, it
is intended that the embodiments of the present
invention are also enabled through a transmitter in
which at least some of the functions described as
being performed by separate components above are
performed by a single component, e.g., a
singlecomponent that performs the tasks of the
scheduler 501 and the controller 502. [91] FIG. 6
illustrates a structure of a receiver according to an
embodiment of the present invention. [92] Referring to
FIG. 6, a receiver includes a data PLP receiving unit
601, a signaling PLP receiving unit 603, an in-band
signaling signal extractor 602, and a controller 604.
The data PLP receiving unit 601 corresponds to a
wireless signal processor in the general wireless
communication system. That is, in an OFDM system, the
data PLP receiving unit 601 receives a frame
transmitted from a transmitter using a conventional
OFDM signal receiving unit. [93] To receive a
broadcast service, when the receiver receives an
initial frame, it acquires synchronization with the
frame by receiving a preamble by means of a preamble
receiving unit (not shown) in the signaling PLP
receiving unit 603. Further, the receiver receives Ll
signaling information transmitted through a P2 symbol
using an Ll signaling receiving unit (not shown). More
specifically, the receiver acquires in formation on a
broadcast service network, a frame length, the number
of wireless channels for a broadcast service, service
identifier information, a code rate, etc., as the Ll
signaling information, and checks the basic
information used to support the broadcast service it
will receive. In addition, the receiver acquires
information in dicating a connection relation between
each PLP transmitted through a PLPO symbol and a
broadcast service channel using an L2 signaling
receiving unit (not shown), and checks information on
a location where it will receive a data PLP(s) with
regard to the broadcast service. Thereafter, the
receiver receives a broadcast service channel in the
transmitted data PLP using the data PLP receiving unit
601. [94] However, when receiving a non-initial frame,
the receiver can receive only the broadcast service
channel in a data PLP via the data PLP receiving unit
601, using the indication information extracted by the
in-band signaling signal extractor 602, according to
an embodiment of the present invention. [95] More
specifically, the data PLP receiving unit 601 may
include devices that perform an inverse operation of
the transmitter described in connection with FIG. 5.
In this case, the receiver can further include a
demapper for demapping symbols corre sponding to the
information for a broadcast service from a particular
subcarrier, a Fast Fourier Transformer (FFT) for
transforming a frequency-domain signal into a
timedomain signal, and a guard interval remover for
removing a CP. In a system using CDMA or TDMA wireless
communication scheme, the receiver can receive the
data PLP with a structure corresponding to the
communication scheme. However, because the structures
of the receiving units are not the feature of the
present invention, a detailed description thereof will
be omitted herein. [96] The in-band signaling signal
extractor 602 extracts indication information for
indicating a change/no-change in the Ll static
information, Ll configurable information, Ll dynamic
information, or PLPO information in the next frame,
and the indication in formation is included in a
particular PLP provided from the data PLP receiving
unit 601. That is, the in-band signaling signal
extractor 602 extracts, from a particular data 



PLP acquired by the data PLP receiving unit 601, the
indication information indicating a change/no-change
in any one of Ll static information, Ll configurable
information, and Ll dynamic information, which are Ll
signaling information transmitted through a P2 in the
next frame, or extracts an in-band signaling signal,
which is indication in formation for indicating a
change/no-change in L2 signaling information
transmitted through a PLPO. Also, the receiver
extracts indication information indicating a change/
no-change in Ll dynamic information, which is location
information of the same PLP in the next frame. [97]
The in-band signaling signal extracted by the in-band
signaling signal extractor 602 is provided to the
controller 604. The controller 604 turns off the
signaling PLP receiving unit 603 using the extracted
in-band signaling signal, to receive only the data
PLP. Alternatively, the controller 604 turns on the
data PLP receiving unit 601 and the signaling PLP
receiving unit 603 to receive both the L1/L2 signaling
information and the data PLP. [98] More specifically,
when the indication information extracted from the
in-band signaling signal indicates a change in the Ll
static information, Ll configurable in formation, Ll
dynamic information and/or L2 signaling information
transmitted through a PLPO in the next frame, the
controller 604 turns on the signaling PLP receiving
unit 603 at a receiving point of the Ll signaling or
the L2 signaling to receive the changed signaling
information. The controller 604 turns on the data PLP
receiving unit 601 at a receiving point of the data
PLP, which is transmitted after transmission of the Ll
signaling or the L2 signaling, in order to receive the
broadcast data transmitted through the broadcast
service channel. That is, the controller 604 turns on
both the data PLP receiving unit 601 and the signaling
PLP receiving unit 603 to necessarily receive the
changed Ll signaling or L2 signaling, making it
possible to receive error-free broadcast data. [99]
However, when the indication information extracted
from the in-band signaling signal indicates no-change
in the Ll static information, Ll configurable
information, Ll dynamic information, and PLPO
information, the controller 604 turns off the
signaling PLP receiving unit 603 at a receiving point
of the Ll signaling or the L2 signaling, and turns on
the data PLP receiving unit 601 at a receiving point
of the data PLP which is transmitted after the
transmission of the Ll signaling or the L2 signaling,
in order to receive broadcast data through the
broadcast service channel. That is, upon detecting no
change information or the absence of changed control
information fromthe in-band signaling signal, the
controller 604 turns on only the data PLP receiving
unit 601 to receive the broadcast data using the
existing control information. [100] As described
above, according to the present invention, the
controller 604 checks in dication information
indicating a change/no-change in control information
in the next frame, the indication information being
transmitted through a data PLP that is presently being
received from the in-band signaling signal extractor
602, and se lectively turns on or off the data PLP
receiving unit 601 or the signaling PLP receiving unit
603 depending on the indication information. In other
words, the controller 604 minimizes power consumption
of the receiver by efficiently controlling the
receiving units 601 and 603. In addition, as the
controller 604 detects a change/no-change in the
control information before transmission of the next
frame, the receiver can definitely receive the
broadcast service channel without error. [101]
Although the receiver of FIG. 6, like the transmitter
of FIG. 5, is illustrated and described above as
including separate components for each function, i.e.,
a data PLP receiving unit 601, a signaling PLP
receiving unit 603, an in-band signaling signal
extractor 602, and a controller 604, these separate
components are provided for ease of explanation and
should not be construed as limiting to the embodiments
of the present invention. That is, it is intended that
the embodiments of the present invention are also
enabled through a receiver in which at least some of
the functions described as being performed by separate
components above are performed by a single component,
e.g., a single component that performs the tasks of
the data PLP receiving unit 601 and the inband
signaling signal extractor 602. [102] [103] While the
present invention has been shown and described with
reference to certain embodiments, it will be
understood by those skilled in the art that various
changes in form and details may be made therein
without departing from the spirit and scope of the
present invention as defined by the appended claims
and their equivalents.Claims [I] A method for
transmitting a frame including control information in
a system supporting a broadcast service, the system
including a frame generator and a frame transmitter,
the method comprising: generating, by the frame
generator, a frame including at least one Physical
Layer Pipe (PLP) and indication information for
indicating a change/no-change of the control
information for the broadcast service in a next frame,
the indication in formation being included in one of
the at least one PLP; and transmitting, by the frame
transmitter, the generated frame. [2] The method of
claim 1, wherein the control information is changed in
units of a superframe according to the broadcast
service, the superframe including at least one frame.
[3] The method of claim 2, wherein the control
information includes configurable in formation that is
changeable in each superframe. [4] The method of claim
3, further comprising setting the indication
information 



with a plurality of bits allocated thereto, wherein
the plurality of bits indicate a superframe to be
changed. [5] The method of claim 1, further comprising
setting the indication information with one bit
allocated thereto. [6] The method of claim 1, wherein
the indication information is included in a data PLP
through which broadcast data for the broadcast service
is to be transmitted. [7] The method of claim 1,
further comprising changing the control information on
a frame-by-frame basis according to the broadcast
service. [8] The method of claim 7, wherein the
control information includes dynamic in formation. [9]
The method of claim 8, wherein the dynamic information
includes location in formation of the at least one
PLP. [10] The method of claim 1, wherein the control
information includes mapping in formation between the
at least one PLP and a service channel over which
broadcast data for the broadcast service is
transmitted. [II] An apparatus for transmitting a
frame including control information in a system
supporting a broadcast service, the apparatus
comprising: a frame generator for generating a frame
including at least one Physical Layer Pipe (PLP); and
a transmission unit for transmitting the generated
frame, wherein one of the at least one PLP includes
indication information for in dicating a
change/no-change of the control information for the
broadcast servicein a next frame. [12] The apparatus
of claim 11, wherein the frame comprises a superframe
including at least one frame. [13] The apparatus of
claim 12, further comprising a scheduler for
performing scheduling to change configurable
information on a superframe-by-superframe basis. [14]
The apparatus of claim 13, further comprising: an
in-band signaling signal generator for allocating a
plurality of bits to the in dication information,
wherein the plurality of bits indicate a superframe to
be changed. [15] The apparatus of claim 11, further
comprising: an in-band signaling signal generator for
allocating one bit to the indication in formation.
[16] The apparatus of claim 11, wherein the one of the
at least one PLP comprises a data PLP through which
broadcast data for the broadcast service is to be
transmitted. [17] The apparatus of claim 11, further
comprising: a scheduler for providing a scheduling
result to change the control information on a
frame-by-frame basis according to the broadcast
service. [18] The apparatus of claim 17, wherein the
control information comprises dynamic information.
[19] The apparatus of claim 18, wherein the control
information further comprises dynamic information
including location information of the at least one
PLP. [20] The apparatus of claim 11, further
comprising: a scheduler for providing a scheduling
result to change the control information, wherein the
control information includes mapping information
between the at least one PLP and a service channel
over which broadcast data for the broadcast service is
transmitted. [21] A method for receiving a frame
including control information in a system supporting a
broadcast service, the system including a receiver and
a signal extractor, the method comprising: receiving,
by the receiver, a frame including at least one
Physical Layer Pipe (PLP) and indication information
for indicating a change/no-change of the control
information for the broadcast service in a next frame,
the indication in formation being included in one of
the at least one PLP; extracting, by the signal
extractor, the indication information; and determining
whether to receive control information in the next
frame or to receive data information without receiving
the control information in the nextframe, based on the
extracted indication information. [22] The method of
claim 21, wherein of the frame includes a superframe
including at least one frame according to the
broadcast service. [23] The method of claim 22,
wherein the control information includes configurable
information, which is changed on a superframe by
superframe basis. [24] The method of claim 23, further
comprising setting the indication information with a
plurality of bits allocated thereto, wherein the
plurality of bits indicate a superframe to be changed.
[25] The method of claim 21, further comprising
setting the indication information with one bit
allocated thereto. [26] The method of claim 21,
wherein the indication information is included in a
data PLP through which broadcast data for the
broadcast service is to be transmitted. [27] The
method of claim 21, further comprising changing the
control information on a frame-by-frame basis
according to the broadcast service. [28] The method of
claim 27, wherein the control information includes
dynamic in formation. 



[29] The method of claim 28, wherein the dynamic
information includes location in formation of the at
least one PLP. [30] The method of claim 21, wherein
the control information includes mapping in formation
between the at least one PLP and a service channel
over which broadcast data for the broadcast service is
transmitted. [3 1] The method of claim 21, further
comprising: when the extracted indication information
indicates no-change in the control in formation in the
next frame, turning off a receiving unit where the
control in formation is received; and turning on a
receiving unit where the data information is received.
[32] The method of claim 21, further comprising: when
the extracted indication information indicates a
change in the control in formation in the next frame,
turning on a receiving unit where the control in
formation is received; receiving the changed control
information; and turning on a receiving unit where
data information corresponding to the changed control
information is received. [33] An apparatus for
receiving a frame including control information in a
system supporting a broadcast service, the apparatus
comprising: a receiving unit for receiving a frame
including at least one Physical Layer Pipe (PLP) and
indication information indicating a change/no-change
of control in formation for the broadcast service in a
next frame, the indication informationbeing included
in one of the at least one PLP; an in-band signaling
signal extractor for extracting the indication
information; and a controller for determining whether
to receive the control information in the next frame
or to receive data information without receiving the
control in formation based on the extracted indication
information , and selectively turning on or off the
receiving unit. [34] The apparatus of claim 33,
wherein the frame comprises a superframe including at
least one frame. [35] The apparatus of claim 34,
wherein the indication information is set to change
configurable information, and the in-band signaling
signal extractor extracts the indication information
on a superframe-by-superframe basis. [36] The
apparatus of claim 35, wherein the indication
information comprises a plurality of bits that
indicate a superframe to be changed. [37] The
apparatus of claim 33, wherein the indication
information comprises one bit. [38] The apparatus of
claim 33, wherein the one of the at least one PLP
comprises a data PLP through which broadcast data for
the broadcast service is to be transmitted. [39] The
apparatus of claim 33, wherein the indication
information is set to change the control information
on a frame-by-frame basis. [40] The apparatus of claim
39, wherein the control information comprises dynamic
information. [41] The apparatus of claim 40, wherein
the dynamic information comprises location information
of the at least one PLP. [42] The apparatus of claim
33, wherein the control information comprises mapping
information between the at least one PLP and a service
channel over which broadcast data for the broadcast
service is transmitted. [43] The apparatus of claim
33, wherein when the indication information indicates
no-change in the control information in the next
frame, the controller turns off a signaling receiving
unit where the control information is received, and
turns on a data receiving unit where the data
information is received. [44] The apparatus of claim
33, wherein when the indication information indicates
a change in the control information in the next frame,
the controller turns on a signaling receiving unit
where the control information is received, and turns
on a data receiving unit where data information
corresponding to the changed control information
received through the signaling receiving unit is
received. 


