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In FIG 3, N denotes a |length of an LDPC codeword, Ki provides a | ength of
an information word, and (N1-K1) provides a parity |length. Further,
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It is posditsie to generate an LDPC code having the same concept as that of
a DVB-S2 LDPC code of FIG 4, by formng a parity-check matrix using the
|nf ormation corresponding to the detail ed exanple, and Rule 1 and Rule 2.
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shape. Respective steps I1n a process of perform ng LDPC encodi ng using the
DVB- S2 based parity-check matrix will be described bel ow by way of exanple.
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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), x, (204), x;3 (206), x4 (208), x5 (210), x¢ (212), X7
(214) and x3 (216), and 4 check nodes 218, 220, 222 and 224. An i"™ column and
a j‘h row in the parity-check matrix H, of the LDPC code are mapped to a
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R ,20) = 2048, RU," =1613, RU0) =1548, Rit:0) =1286, R1(,60) =1460, RU
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In Equation (4), x denotes a value of R ("<01 for k =1,2,...,13 . It should
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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 g;. For instance, for the LDPC code
corresponding to FIGs. 1 and 2, f,=4/8, ;=3/8, £,=1/8, and =0 for i#2, 3, 4; and
g5=3/4, ge=1/4, and g=0 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).

2HN+3f,N+4f,N 525
N-Nj2 N

In Equation (1), as NV increases, the density of ‘1’s in the parity-check
matrix decreases. Generally, as for the LDPC code, since the code length N is
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It should be noted that q=15 in Equation (5). The LDPC encoder perforns the
above pro¥O280%104898 =1, 2, ..., 359, in the sane manner RETARINIY/ @DV E.

Step 4: As in Step 2, the LDPC encoder reads information of the 1st
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Rule 2: Positions of ¢1’s in each 0" column in i column groups (where
i=1,....,K/M,) are first determined. When a degree of a 0" column in each i
column group is denoted by D,, if positions of rows with 1 are assumed to be
R, R ....RY), positions R¥(k=12,.,D,)of rows with 1 are defined as

iQ 2>

Equation (2), in a jth column (where j=1,2,....,M|-1) in an ™ column group.
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R,.{f;’ = R,.{fj._l) +gmod(N, - K,),
k=12,.,D, i=1...K,/M,, j=1..,M -1

According to the above rules, it is can be appreciated that degrees of
columns belonging to an i column group (where i=1,...,K,/M,) 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 N,=30, K;=15, M|=5 and ¢=3, three
sequences for the information on the positions of rows with 1 for 0™ columns in
3 column groups can be expressed as follows. Herein, these sequences are called

“weight-1 position sequences” for convenience.

R =0, Ry =1, R =2,
RS =0, RY =11, RY) =13,
RS =0, R{Y =10, Ry =14.

Regarding the weight-1 position sequence for 0™ columns in each
column group, only the corresponding position sequences can be expressed as

follows for each column group. For example:

012
01113
010 14.

In other words, the i® weight-1 position sequence in the i line
sequentially represents the information on the positions of rows with 1 in the i
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.
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In the following description, as a detailed example, a DVB-S2 LDPC
code with N=16200, K;=10800, M;=360 and g=15 undergoes an encoding

process. For convenience, information bits having a length K, are represented as
(igsdyssiy, ) » and parity bits having a length (NV)-K;) are expressed as
(porpl"“’le—K,—l) .

Step 1: An LDPC encoder initializes parity bits as follows:
Do =Py == Py,gy1 =0

Step 2: The LDPC encoder reads information on a row where 1 is

located in a column group from a O weight-1 position sequence out of the
stored sequences indicating the parity-check matrix.

02084 1613 1548 1286 1460 3196 4297 2481 3369 3451 4620 2622

Ry =0, R[Y =2048,R) =1613, Ry =1548, R, =1286,
R =1460, Ry =3196, R® = 4297, R® =2481, R =3369,
Ry =3451, Ry’ =4620, Ry’ =2622.

The LDPC encoder updates particular parity bits p, in accordance with

Equation (3) using the read information and the first information bit i,. Herein, x
denotes a value of R'Y fork=12,...,13.

Do =D Dy, Psa = Precs Plos Pigis = Dz @y

Prsas = Prsas Dlos Prags = Progs @los Prae = Prase Dl

Psiss = P3196 Plos Puror = Py @y Dragy = Poast ®Plos oo (3)
P3360 = Py3es Dlos Dygsi = Paasi @y Pagro = Pagao @ s

Prn = Pasn D
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In Equation (3), p,=p, ®i, can also be expressed as p, « p, ®i,, and

@ denotes binary addition.

Step 3: The LDPC encoder first finds out a value of Equation (4) for the
next 359 information bits i,, (Where m=1, 2, ..., 359) after i,.

{x +(mmod M,)x g}mod(N, - K,), M,=360, m=12,..,359  ........ 4)

In Equation (4), x denotes a value of R fork=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
DPixsimmodM, walmodcn, &,y LOT I FOr example, for m=1, i.e., for i;, the LDPC encoder

updates parity bits p,,, mon,x,) @ defined in Equation (5).

Pis=Pis®@hs  Dygo = Drgo Dlis Digas = Preas Dy

Dises = Pises @iy Pisor = Pisot @lis Prass = Prags D i,

P = Pon @l Pisin = Pusia @l Pugs = Pros @1, ool (5)
Pisss = Pizsa @iy Prass = Pracs Dty Pagss = Pagss @i

P31 = Pasys D

It should be noted that g=15 in Equation (5). The LDPC encoder
performs the above process for m=1, 2, ..., 359, in the same manner as shown
above.

Step 4: As in Step 2, the LDPC encoder reads information of the 5
weight-1 position sequence RY) (k =1,2,...,13) for a 361* information bit i3, and

updates a particular p,, where x denotes R{j. The LDPC encoder updates

Ples(mmod M, xghmod(N, ks M =361,362,....,719 by similarly applying Equation (4) to

the next 359 information bits i34, i362, ..., i719 after izgp.

Step 5: The LDPC encoder repeats Steps 2, 3 and 4 for all groups each
having 360 information bits.
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2062 According to an additionad-aspect of the present invention,
an apparatus is provided for encoding a channel in a comunication system
using a LowDensity Parity-Check (LDPC) code. An LDPC code parity-check

mat ri x extract oSteppad$he LR edcpderi fiyal jhdetkrmixes iparity\bitk DRD geBquwation

LDPC- enco a received signal using the stored parity-check matri x. The
parity-ch Sc:i matrix is divided into a parity and an information word. Wen
a code rate is 3/5 and a length of a codeword is 16200, the parity-check

matrix is for rre?_a;s V@gi_lnepl_i@ t he_frol_ljowi ng t abl e; (7@1 1478 1901 2240 2649
2725 3592 3708 96§Q40 0

5733 6798 393 1384 1435 18

The parity bits p; 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 short-
length 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.

SUMMARY OF 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.
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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 parity-
check 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 parity-
check 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;

71 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 3206

1990 2972 5120

752 796 5976

1129 2377 4030
6077 6108 6231

61 1053 1781
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According to another further aspect of the present invention, an apparatus

i S provi ged—for—decoding—a—channel—n—a—comrunicati-on y eM-USH-Rg—a-

Low Densi|t2820#1i00\yp30Feck (LDPC) code. An LDPC code parity-check matrip
extract o 5 LDPC

red parity-check matri x. An LDPC decoder perfor
decodi ng &??gg%§%g®%§ad parity-check matrix. The read parity-check matri x
i s divided72ht304a40dPity and an i nformati on word. When a code rate is| 3/5
and a Iengbglgﬁ aagggemord is 16200, the read parity-check matrix is |forned
as defined’i tﬁe oflowi ng table; 71 1478 1901 2240 2649 2725 3592 3708
3965 4080 6592226 4822393 1384 1435 1878 2773 3182 3586

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 parity-
check matrix is formed as defined in the following table;

71 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 3206

1990 2972 5120

752 796 5976

1129 2377 4030

6077 6108 6231
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611053 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;

71 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 3206

1990 2972 5120

752 796 5976
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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 BRI EF DESCRI PTI ON OF THHZDRAW NGS The above and ot her
aspects, features and advant ages of t he present invention wll becorre nor e
appar ent A A
with the abl@.@rﬁiﬂﬂyl(h}@ draW| ngs in V\/mch FIG 1 is a dlagramlllustra ing a
parity- ch%7rga]%d 3cif a |l ength-8 LDPC code; FIG 2 is a diagram
illustrat anner graph of a parity-check matrix of a length-8 LDPC
code; 61 R IRlis a diagramillustrating a schematic structure of|a

DVB- S2 LDP~c00ey FIG 4 is a diagramillustrating a parity-check
matri x of Zg%\g%gﬁ_%c code; FIG 5 is a diagramillustrating|a

pari ty- cheXIB8ref3di 508ener at ed by rearranging colums and rows in the
parity- ch%5r@45|4<01%f the DVB-S2 LDPC
1081 2780 3389

659 2221 4822

3033 6060 6160

756 1489 2350

3350 3624.5470

357 1825 5242

5853372 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;

71 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 3206




- 14 - code of FIG 4 according to predeterm ned rules, according to an
enbodi nent of the present invention; FIG 6 is a diagram

i1l ustratWwogoe/19a898t y- check matrix of a quasi-cyclic LDPCTaRIe0w®ewIsary
for designing a DVB-S2 LDPC code, according to an enbodi nment of the present
i nvention; FIG 7 is a diagramillustrating the result obtained by
transform ng the parity-check matrix efl3t-he quasi-cyclic LDPC code
necessary for design of a DVB-S2 LDPC code, according to an enbodi nent of
the prese i HoR: i i i
of desi gnil@g§0290VB-13P LDPC code, according to an enbodi ment of the prlesent
i nventi 059 79 f G9is adiagramillustrating a conputer sinulati
result on ?% B\Ig LDPC code, according to an enbodi nent of the present
invention;1129 23774083 10 is a block diagramillustrating a structure of a
transcei i ni cation systemusing the redesigned DVB-S2 LDAC
code, accgpa?%dﬁpg&gﬂuenbodi ment of the present invention; FI
is a bloc¢loldiGs@rE8li | | ustrating a structure of a transm ssion apparatjus
usi ng an ccording to an enbodi nent of the present inventi
FIG 12 i ?@ggglq§§%3&?agr amillustrating a structure of a reception
appar at us 208B@34A8BPC code, according to an enbodi ment of the presegnt
i nventi on; FIG 13 is a flowhart illustrating a reception
operati on3i72§§9r43 4e0|c}t0i on apparatus using an LDPC code, according to
enbodi mentl081 2786 338@sent i nventi on. DETAI LED DESCRI PTI ON OF PREFERRED
ENVBODI I\/EN’%% 2221 4 Zar ef erred enbodi nents of the present invention are
descri bed |% (%et alq Wi th reference to the annexed drawi ngs. The sane [or
simlar ¢30p3HEO0HIH0e desi gnated by the sane or simlar reference nul{rer'al S
al t hough leggyM%?eZ%IOI ustrated in different drawi ngs. Detail ed descriptions
of constnucti Or "processes known in the art may be omtted to avoid
obscuri ng38h6 36d8j&d0 matter of the present invention. - 15 - The
pr esent i@\ggqtgizgrs- hovides a nethod for designing a DVB-S2 LDPC code having
a good Tanner graph characteristic. In addition, the present invention
provi des |28033M8dD*6Ar generati ng an LDPC codeword using a parity-check
mat ri x of 5t6kllel4ql9 -&desi gned LDPC code and an apparatus thereof.
Structural characteristics of a DVB-S2 LDPC code are described bel ow usi ng
a parity{OHécK 1Rdix67x of a DVB-S2 LDPC code shown in FIG 4. For the
el ght - 1 AR e e " of rows.for ot r-oor timhs-i -t e ool-tof oups
are as follows: 012 O 11 13 0 10 14 Here, an th weight-1 position sequence
inthe iLh line sequeﬁﬂ'[[gll;l #Egdﬁfﬁfﬁsﬁtéﬁfﬁﬁ]ﬂm{ﬁﬂég on the positions
of rows with 1 in the It Columm group. e parity-check matrix of

FIG 4 is reconstructed in accordance with the following rules. FIG 4 is a

diagramil | ustraghi.n iy t t&l DVB: d
Rule 3: Othr oyvqtl{r?( g%(gﬁeo?{{ﬂ-%‘?qg%cgvgegﬁ%&; gggr%(ﬁ/gagg‘l g;egp (&gﬁ gre(s 89t| +j)th
row i s | odaendionnwak rifecoinst morewppareat deord 08j fajlowing detmiled déscrifitiam Ot h

col um {gisa(iSt i bl ORI AP Rk Rh a2 Bhavift i S ¢ ouh

(NI-1)th colum are redrrange olunm is located in
a (Ki +M j +i)thFol inna diagram iluptsating/a phetykcheakr matri oha dengtia@L RGN i n
FIG 5 is ghtained by reconstructing the parity-check matrix of FIG 4 in
accordance wth Rule 3 and Rule 4. FIG 5 illustrates a parity-check matrix
gener at ed by re&ltiadgh agdiggtapmldusiratingond anmert graphafia parityedieckanatrix of t he

DVB- 52 LDR¢ a0188'§th9§ LDFe 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

11

rearranging columns and rows in the parity-check matrix of the DVB-S2 LDPC



WO 2009/ 104898PCT/ KR2009/ 000767 - 16 - 4 according to predeterm ned rul es,
according to an enbodi nent of the present invention. - If it is
assunmed iWORD@/108898hat '1' exists in an (N1-1)th col umPaT/KR2ANOOTW, it
can be appreciated that the parity-check matrix in FIG 5 corresponds to a
ki nd of a quasi-cyclic LDPC code consisting of a circulant pernutation
matrix with a size of M xM, i.e. 5x514Fhe 'circul ant pernutation matrix'
is defined as a kind of a pernutation matrix created by circular-shifting
rows inidentity matrixes rightward one by one. In addition, the

' quasi - cycbde of BFG 4 adedrding tepriedermineal mibes, aofording 0P embedimentt @l by

di vi di ng matrix into several blocks with the sane size and
mappi ng c?l}e([:) egén%lﬁogﬁtqnati on matrixes or zero matrixes to the bl ocks.

In sumary, it €86 ﬁes mndmgsdrndduktmtin@agmrity-ychedemﬂratriutasﬁacpnhsni-d:ﬁﬂlcto t he

it of LR poe SRR AR SRR RISSP T Giodd Lo fo A

expect ed ehdbodithentDdfBh&predoRCimeddonan be gener at ed fromthe quasi - cycI ic

d h I
there 15 no knoblCr Lasd dRerdu TIPSR bl PRBed Sutnstpopine ¥ 1oy
known despgntyrehdeldmatox dfhtheqqesi-cgyled ILDROROdeonkresJdre ﬁdmsiegrgrmaf aods f or

t he quasi | Kk t| m.zing cycle
character | cgsf]dir?gfa(ﬁcg&g%ﬁgéﬁly%?%%gkboawtergﬁ%g%lgiﬁ‘?ﬁ'& ‘Ptﬁ%n pr esent

i nvention pr opoEE@ 811smaﬂbwhannlldﬁsatgrg apraeBVeF %@rﬁﬁgﬁadb&@ 8QiltigPChe

wel | - kno t [LOVi Ao ristjics on the Tanner graph
of the qngs{i@ca?g&dflgéﬁ%?e&é)oaﬂﬂémedvfgpgB%?% Eeﬁ]tvﬁéﬁér% hod for i nproving
cycl e charact er F¥@i 8sisof dingraquadisteatold @ t@REutso demivdatoon yesiuhdioneﬁtel y

I d Il b
o tted 1 VB PIR bodd HEEb R P BBLURRGH ST e Bis BIEHEGH o g o
DVB- S2 LDPC codEIGsl(hgs a bjoekidiagram dlusnﬁﬁ‘ng cajsirl'ucﬂupfr of/ adﬂlhsbellvewm Bhe

DvB- S2 LDR 51 Eg?ﬁ ; t] and a
parity |eng Qﬁ% stqgrgqﬁ?qg% %%)%%X& D?? gf‘f]jﬁﬁ@ C/Sz(ag’arl aj(;:l‘lgel?((:)k

matri x of ame mcymﬁ@elm%ntud@ntlsnshom in FIG 6. FI G 6 is a diagram
illustrating a t i-CV. sary
For "desi ani g aF bie! b2l bR 0 fidtall iyt FXfhcEu B A RERABRERTLY
i nvent i onapretysansing- ahddRPGacodex asnowding roRiGengdimeqf- thie) presewst and NI
colums, and i§,divided into W] partial blocks. For convenience, if

z=- Kl/l\/[L an |n¥10rmat|on part and a parity part in the parity-check matrix
of FIG 6 consiElGofl2t isal ock| dagremantusiraioigirm shiugtiics , of exs pecptival y, and
have a to q , + e

parti al %gfé rg{ugolﬁgsl? %Ht ?‘%P?hgﬁ{)eér%ﬁfdcﬁ%_té 2%rhaternl1 ?(Odlgl-gﬁfafe%g gl}elrs%rgtpond to
ci rcul ant ll”p@lﬂﬁﬂtlam(bn matri xes or zero matrixes. Here, the circul ant

permutation mat e -

ci rcul ant per rrquetgl g%%Sngdt ?P%B%wml g(tﬁgﬁrg gq?(:%&d&ggﬁ é%ﬁfgﬁaiéog 8&?%0% 000 1
| 0 00 apparajus wsicg @ LdYPRacoden dceprtipg tof arn enthasligleniviof| ther present! ue of
co, P isAFJrgfelnﬁgg as an identity matrix I, and P" denotes an M x M zero
mat ri x. so, nunmerals '0' in the parity part denote M x M zero matrixes.
The parity-check matrix of FIG 6 is characterized in that coI um bl ocks
correspondi ngpigr i i i | ant

per mut ati on matrletgEﬁglb ﬁ%%bﬁﬁ?"hféﬁ ravvllun{)ggl.Eﬁ n er vvor S, the

col um bl ocks correspondi ng to the parity are fixed to the structure shown
in FIG 6. The ¢j i S5 01 1000
0100 0 0010 - gg&@%&%@%ﬁ%ﬁ%ﬁ&&ﬁ&% fiSkhtidn aie Wscdl POl 1000
part that Widnesfaeengg dﬁaﬁhgeaimeﬁed t@amrtgseéféleosar@@tour rimilay copylossntst anehe

quasi - Cycldbﬁgﬁz%)&: 59dfh@§a}113:e ot Eh‘ﬁ‘ﬂé}r ?g&?énc%ohumﬁako& fio tﬁéﬁoﬁ‘é' ng to
its parltyprt are flxe er words, since the co

correspon lﬁgat%i tine dfherenty fb&wm% eDﬁtaxl@d desaripsiopar nyccms@runtlm rarx of
FIG 6, t QRRGHAN T RL AP Bthy VR bk RPASd R & thiferPar 't
are deter ned on the Tanner grg so It only needs t

connect i oRE theeprgeent inventigsl.e nodes corresponding to the |nf or ITB.tI on part in
order to optim ze cycles of the Tanner graph. As descri bed above,
there are nmany known net hods for optim zing cycle characteristics on-_the
Tanner graph of the quasi-cyclic LDPC code. Since the design nethod for the
quasi -cyclic LDPC code with a Tanner graph having the optim zed cycle
characteristics is only indirectly related to the present invention, a
detail ed description thereof is omtted herein. It is assunmed that
degree distribution is determ ned to show excellent performance in the
state where the structure of the parity part is fixed in the quasi-cyclic



The formshown in FIG 7, for exanple, can be made by elimnating ' 1 "' in
the last colum at the first rowin the circulant pernutation matrix P"'-'
corr esporMiDrgo%10489%8e |ast (N mh ,t PCT/KR2009)000T67(t +q) t h
columm bl ock at the first row block in the parity-check matrix of FIG 6.
FIG 7 is a diagramillustrating the result obtained by transform ng the
parity-check matri x of the quasi-cycl +d5DPC code necessary for design of a
DVB- S2 LDPC code, according to an enbodi nent of the present invention. -
19 - 0000 1000 Q = 0 100 O 0010 The following Rule 5 and Rule 6 are
defined to applThe peeseatviavsetipn poadded nitthed &Migiﬁhg adDVB-S2 LIPACe 5:

i ough (RO YIRS PR ookl "k Oy Flelhic* Bl AdiiRShy e ol s

| ocat ed i mmeen(io@IprOv¥ides fla methodhforvgmeeating saMLIPQ @dejverd using a parityy 6: COth
h
o ouGRe bl of o B TRAIIPES AR T B T {20 S

generated fromthe quaS| cyclic LDPC code of FIG 6 through t he

o Ly~ chock maRUStiRE ShitacRRRars 1 L AT RRC o800 sl B el diown i
3, for exaspige patity- dtmkemtmi;cof bdaVBeS2hddPGrcode shgninnp BIMMVE-IS3 the

parity-ch T ' ' cd L on ar rit. gt hs
are All, %Kﬁ%klﬁn grl}llegsvfoﬁe& ?\i;(glg cpj({g ?%iW% @ﬂ_njjgﬁa%ﬂémnmrl zed
into the flopd>séti\i>mgegﬂuemesmf B $ar DBP®|Gons ietlirger dBhwmasgroups are a1 G 8
is a flow@%‘gs.i.l | ustrating a process of designing a DVB-S2 LDPC code
according to an enbodi nent of the present invention. Referring to
FIG 8, paraneters necessary for designing a desired DVBS2 LDPC code are
determined in sj¢p 801. It is assumed herein that the paraneters such as a
codeword length and an information |length as well as the good degree

di stribution arlpdéviously determined to design the DVB-S2 LDPC code. -
20 - Next (? fgastep 803, a parity-check matrix of a quasi-cyclic LDPC
code consisting of MxM circulant pernutation matrixes and zero matri xes
as shown in FIG 6 |s formed according to the paraneters determned in step
801. In FIG 6,4 ]! or i finy r . ys
fixed to a partl cul ar Tlo %Ehtcl I{O%ﬁ%{]%&%%{f% g}ﬁgélgntl&%e r%qeg'tt’lggya

mat ri xes tﬁpremntmfheolrtfomgabon r@lsplm@mlglone afnraws ovittatli om thanf dolurBhG 6
are det erg} by applying an algorithmfor inproving cycle characteristics
of a Tann (n’g)raph of the quasi-cyclic LDPC code. Any known al gorithm for

i nproving cycle characteristics can be used herein. In step 807, a
parity-check Ny r t

elimnating m'amé b ?ﬁ@o%lmedk Fru%(rrr?%alilt?h4 %?‘?@tﬂgtr&édqg %dg%‘?@an% W“Re Kk

mat ri x of the fglloevmgmtqs hiS. Heéna diagramdiliustratieg agesity-check matrsct ef)a809

col ums apa/maws bpcthgeparity-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 parlty check matrix can be the DVB-S2 LDPC code shown in

FIG 3, for exggp r?aIn% gthhe
above-descri bed D%:/gy S2 rI_OE‘SVP Pﬁoﬁgﬂg‘fﬁ (rfggre(gg a?%?ﬁ %ﬁ%% ‘ﬂgpgﬁ ned

t hrough t HV ablogatedtings. (Mu+l) wmryﬁézﬁwﬁn PeyiEe of the DVB-S2 LDPC
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on the positions of rows with 1 in an /411 colum group. -21 - Table 1
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.
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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 quasi-
cyclic 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 Ny, an information length K, and a parity length (N,-K;), and
g=(Ni-K\)/M,.
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embodiment of the present invention. The parity-check matrix shown in FIG. 6
has (N;-K)) rows and N, columns, and is divided into M;xM, partial blocks. For
convenience, if /=K;/M,, an information part and a parity part in the parity-check
matrix of FIG. 6 consist of ¢ column blocks and g column blocks, respectively,
and have a total of g row blocks. Here, N\/M,=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 M;x M;, and is created based on a

circulant permutation matrix P, which is defined as:

01 0 0
0 0 0
P={0 0 0 0
|
1 00 0]

In FIG. 6, a; has an integer of 0 through M,-1 or a value of oo, P is
defined as an identity matrix /, and P” denotes an M;x M, zero matrix. Also,
numerals ‘0’ in the parity part denote M;x M, 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 P!

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 P*'~' is defined as:

0 0 0
1 0 0
P =10 1

()
S OO O -
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The 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 iaart 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 P
corresponding to the last (N;/M;)"™ or (tJrq)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 PY™' is
changed to the following matrix Q in FIG. 7.
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00 - 00
10 - 00
0=/0 1 - 0 0
o
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 0" column through (K;-1)™ column being kept intact, K,
column through (N;-1)" column are rearranged, so that a (K;+M,-j+i)" column is
located in a (K;+¢-i+j)™ column, where 0<i<M, and 0</<q.

Rule 6: 0" row through (V-K;-1)™ row are rearranged so that an
(M,-+i)" row is located in a (g-i+/)"™ row.

The parity-check matrix of the LDPC code generated from the quasi-
cyclic 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 DVB-
S2 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 Ny, K, and (N,-K,), respectively, and g=(N,-K)/M,, can be
summarized into the following process.

DVB-S82 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 DVB-
S2 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.
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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 quasi-
cyclic 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, K,=38880, M,=360, g=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 N,/M,=180 column
blocks and g=(N,-K,)/M,=72 row blocks by applying the DVB-S2 LDPC code
design process. An ;" weight-1 position sequence in an ™ column sequentially

represents the information on the positions of rows with 1 in an /" column group.
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N1=64800, K1=43200, ML=360, =60 To design rate-213 DVB-S2 LDPC codes
havi ng the above paraneters, parity-check matrixes shown in Table 7 through
and Tabl evo@oo%iou898xanpl e, can be obtai ned from a quasi PCYHR2009400DPE7code
having a total of N /M180 colum bl ocks and g=60 row bl ocks by appl ying
the DVB-S2 LDPC code design process of FIG 8. Table 7 - 32 - 1264 2463
25563073 4370 12739 15418 16124 19807-2%841 21010 21125 21171 113 1852
3132 4996 5975 9197 9655 11694 13480 17613 18031 20266 20346 444 3661
3722 5295—+401-8545-9028-10608

3113 15257 24463
218225329118
8647 12629 16846
327517252 18700
3529 18768 20538
2290 9906 11818
8242180 10139
12309 17149 25813
2093 5279 20214
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In addition, a DVB-S2 LDPC code having the following parameters was
designed. For example,

N=16200, K;=9720, M,=360, g=18

To design rate-3/5 DVB-S2 LDPC codes having the above parameters,
parity-cheéck matrixes shown in Table 3 through and Table 6, for example, can
be obtained from a quasi-cyclic LDPC code having a total of N;/M;=45 column
blocks and g=(N;-K;)/M,=18 row blocks by applying the DVB-S2 LDPC code
design process. It is noted that an i weight-1 position sequence in an i" column
sequentially represents the information on the positions of rows with 1 in an /™
column group.
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947 1227 2008 2020 2266 3365 3588 3867 4172 4250 4865 6290
3324 3704 4447
1206 2565 3089
529 4027 5891
141 1187 3206
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Table 6
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1677 1816 3263 5479 13538 18909 7087 11933 1741 7 2869 4396 8334 13150
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A performance comparison between the newly designed DVB-S2 LDPC
code and the existing DVB-S2 LDPC code is shown in FIG. 9. FIG. 9 is a
diagram illustrating a computer simulation result on the DVB-S2 LDPC code
according to an embodiment of the present invention.

It can be appreciated that when an Additive White Gaussian Noise
(AWGN) channel uses a Binary Phases Shift Key (BPSK) modulation scheme,
performance improvement of approximately 0.15 dB is made at BER=10". The
performance improvement of a rate-3/5 DVB-S2 LDPC code can be achieved by
simply changing information about the parity-check matrix as shown in Table 1
through Table 6.

The DVB-S2 LDPC code design process described with reference to FIG.
8 can be used not only for the code rate of 3/5 but also for other code rates. A
DVB-S2 LDPC code having the following parameters was designed as an
example for designing a DVB S2 LDPC code having another code rate.

N,=64800, K,=43200, M,=360, g=60

To design rate-2/3 DVB-S2 LDPC codes having the above parameters,
parity-check matrixes shown in Table 7 through and Table 10, for example, can
be obtained from a quasi-cyclic LDPC code having a total of N,/M,=180 column
blocks and ¢g=60 row blocks by applying the DVB-S2 LDPC code design
process of FIG. 8.
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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.
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transmits the modulated signal s to the receiver 1030 through a wireless channel
1020. Then a demodulator 1031 in the receiver 1030 demodulates the signal
transmitted by the transmitter 1010, and outputs the demodulated signal x to an

LDPC decoder 1033. Then the LDPC decoder 1033 calculates an estimation
value u of the message from the data received through the wireless channel.

A detailed structure of a transmission apparatus in the communication
system using the redesigned DVB-S2 LDPC code is shown in FIG. 11. FIG. 11
is a block diagram illustrating a structure of a transmission apparatus using the

redesigned LDPC code according to an embodiment of the present invention.

The transmission apparatus includes a controller 1130, an LDPC code
parity-check matrix extractor 1110 and an LDPC encoder 1150.

The LDPC code parity-check matrix extractor 1110 extracts an LDPC
code parity-check matrix according to the requirements of the system. The
LDPC code parity-check matrix can be extracted from the sequence information
shown in Table 1 through Table 10,, can be extracted using a memory in which
the parity-check matrix is stored, can be given in the transmission apparatus, or

can be generated in the transmission apparatus.

The controller 1130 is adapted to determine a necessary parity-check
matrix according to a code rate, a codeword length, or an information length to

meet the requirements of the system.

The LDPC encoder 1150 performs encoding based on the LDPC code
parity-check matrix information read by the controller 1130 and the LDPC code
parity-check matrix extractor 1110.

FIG. 12 is a block diagram illustrating a structure of a reception

apparatus according to an embodiment of the present invention.
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The parity-check matrix decider 1230, under the control of the controller
1250, decides the parity-check matrix of the LDPC code used in the system
based on the demodulated signal.

The controller 1250 provides the decision result from the parity-check
matrix decider 1230 to the LDPC code parity-check matrix extractor 1270 and
the LDPC decoder 1290.

The LDPC code parity-check matrix extractor 1270, under the control of
the controller 1250, extracts the parity-check matrix of the LDPC code required
by the system, and provides the extracted parity-check matrix to the LDPC
decoder 1290. As stated above, the parity-check matrix of the LDPC code can be
extracted from the sequence information shown in Table 1 through Table 10, can
be extracted using a memory in which the parity-check matrix is stored, can be
given in the transmission apparatus, or can be generated in the transmission

apparatus.

The LDPC decoder 1290, under the control of the controller 1250,
performs decoding based on the received signal provided from the demodulator
1210 and the information on the LDPC code’s parity-check matrix provided
from the LDPC code parity-check matrix extractor 1270.

2 6622
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3. The method of claim 1, wherein the third parity-check matrix is
created as defined in the following table:
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4. The method of claim 3, wherein the third parity-check matrix
is created as defined in the following table:
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18808 3107 10254 19423 383922965 23458- 25 3895 10707 5271 11433 21752

3162 1100223839
2153 3077 20395
683 1000 13632
13182 1732421766
57869155 19620
§529 11438 17005
217 5946 25640
61239532 17184
8975 10931 16954
14656 1639422092
6145 1324622376
18444 1891521312
2115 1436524194
11032 1823620659
144862257524669
15679 20943 25653
6881 759220934
777 1464522876
8470 11263 17125
111592271824692
18809 22677 23161
6430 15890 19898
10721 15342 19263
637 12008 19972
3327 14142 17132
6626 8278 17470
5792033725099
3141 13081 14315
9504 17357 23204
16253 2089024073
1876 1614621682
5310 5571 22570
17297 19348 19472
7100 13243 18153
8567 16070 17399




798 1056 17532 471 754 15973 1425 1166423858 200572063921091 13907 14433
19007 160802003224955 1398 14507 19154 6916 1778024110 416 16393 17534 9800
10659 22341 13674 17377 17743 163 13792 19756 1421 12948 19238 2714 19233
25264 3113 15257 24463 218225329118 8647 12629 16846 3275 17252 18700 3529
1876820538 2290 9906 11818 8242180 10139 123 09 17 149258 13 2093 527920214
3843 19791 25029 - 44- 5.The nethod ofzclaiml, wherein the third
parity-check matrix is created as defined in the follow ng table: 2599 2998
3291 3793 4567 5644 7476 8945 9250 11630 12041 12344 19983 13 5946 6640

7426 7577 %2%§§3§§§é& %2335 15672 15976 17995 20152 20514 1944 3315 4168
6117 6661 5 P i 608 10821 11636 12212 15145 19082 5549 7899 10946

11962 1209(43B7203B523BeH7 18440 19631 20039 20089 20589 21258 239 3726 7468
7981 10028%%é%}§ é%ﬁVZ 15272 17747 19262 19403 20174 21514 563 2018 3439
4693 5458 % 9665 9832 10569 13076 14598 18340 467 5607 5665 6934
8062 9706 1@8P0307210972182288 15067 16083 17520 20906 11 1489 2790 3597 14820
15231 1525??%@?%82%; 18042 18224 18680 19454 2399 4145 4176 4659 6197
11205 12514 1 17928 20292 21384 21442 2716 3794 6478 7567 10083

10345 105416713543638%51 16628 17876 19459 19487 2034 3004 6284 9100 11606

12393 1382&y%ﬂg%§8§g§§1 15790 16208 19442 21095 695 895 3606 5787 6673 7232
7357 7546 1351 4 17631 18089 18109 1871 17078 17635 650 3495 19537

13253 1456025448423 7010 18503 215244877 11066 1456713694 17241 186098463
14331 1945%1832&7H5440442450 8146 194423449 6960 19670839 6233 11080
15796 17669 193539466 10514 207335801 8809 155361398 10270 18705 4303 9339
127743696 B01899598986243 3130 110992097 4649 11467 9864 10810 18992681 12437

131967141 8278 196843p30 11143 16025
798 1056 17532 471
754 15973
1425 1166423858
200572063921091
13907 14433 19007
160802003224955
1398 14507 19154
6916 1778024110
416 16393 17534
9800 10659 22341
13674 17377 17743
163 13792 19756
1421 12948 19238
271419233 25264
3113 15257 24463
218225320118 8647
12629 16846 3275
17252 18700 3529
1876820538 2290
9906 11818 8242180
10139
123091714'925813
2093 527920214
3843 19791 25029




1649 11507 16359463.8 5334 1626010462 13945 1403711515 1690219208 530 11504
17421285 11341 .1908815496 17464 21164573 12521 13333 3374 3415 209449653
12212 1607811019 13382 214526803 19726 21100 7387 9000 1844616837 19451
205242616 4435 187433732 7141 21140 4196 15198 173735063 6192 121095781
6528 208189088 9274 20868 1283 9297 1195618458 18909 208993847 12353
147174396 8334 19189 252 7903 136302812441226 115542812 13350 173366532
7897 14387 14813 16449 173976067 6800 154593555 4328 110511824 15244 17730
5399 12210 1784811692 15205 1747512410 14455 204344762 5874 7472 7808 10729
111651587 4410 5230786 2520hclR8UAANASBL 1 IWBA8inlBE2ir&pANyIILLONEHRIB410333

12223 1450
148713467

e Tk SER S

7 5317 6901 103082411 3354
02 8681 174982074 5744 161667858

10998 133448%99::1042 20l ds( 26 s8098 :5l2 540 114304216624 18444 198134775 10872

BT sd {#h25::6 797512851 k443636392 1066270381486681L 7407 214851995 3599
1065 5L0¢8h 1A% 4A60LlhdGA81810¢22:11 908568264 18173 19022 2905
13651 203024699:6%00 1188918840512796 5211663960 16S31hs20349 1414 4143

890624 966 3424324 488412205552006Q7 3014 Q02657434210 9659 1331%2206
4451 19920936414 364 3601 E61 6836601 69565 26845238073 1 844 15:168586867 9153 13395703
4291 -1' 174¢7 S002::6622 2465961892 : 80082211 :10$9249 11:3648:48614 5825 8937
17080637 4951122586353 7424267 F70#3308+4583 14002 enz4d néenpwti on word,
col um gr qupsthayd g aspiedeter imsedsznurdaen 79of 2ol 11pAIs) 44and
n7tshesd abl 61 ot udes 1sBQuUEAT essbnfsersnaticomse mdsrat i ng posijti ons of
rows wher e 204 3005626 00at vdod n2a 16N nesponeh rngsocetanmigeaap of the
in a conmunifcation

19: 350889
14195 875

149674912

each row i

parity- checks smatedons7s7 ks A et hedrstorssencedi ing aschannel
ngra7tewsdensity Parity-Check (LDPC) code,
of : readi ngs@34st orsed parity-check matri x;

syst em usi

the stored:pariniy:zcheck matri x;

17010 18503 21534
772 B760 14044
15796 17609 19353
4303 9339 12774
086410810 18992
1649713507 14359
B30 11504 17421
3374 2415 20944
7387 9000 18446
4196 15198 17373
1283 9207 11054
252 790313830
14813 16440172097
B399 12210 17848
780810729 11165
9580 139106 15084
5317 6001 10358
1802 8681 174098
85593 12546 13042
479 5175 14426
875 10651 10785
2905 13651 208062
1414 4743 14967
3440 9659 13315
3811 Badt 14858
3702 6622 16595
5825 8937 1780

4877 11066 74567
2450 8146 19442
9466 10514 26733
3696 5116 15388
681 12437 13796
4638 5334 16260
785 11341 19088
9653 12212 16078
16837 19451 20524
5062 6192 12109
18458 18009 20896
2812 11226 11554
6047 6800 1545¢
11692 15205 17475
1587 4410 5230
10333 12223 14508
2411 3354 14871
2074 5744 16166
16627 18444 19813
3620 10667 13142
1475 15605 15747
4699 5500 15891
4912 8900 19663
2206 4451 19926
6847 9153 13395
1392 8008 21198
637 4951 12585

13604 17247 18609
3448 6960 19670
5801 B80T 15536
243 3130 11099
7141 82586 9484
10462 13045 14037
15406 17464 21164
11019 13382 21452
2616 4435 18743
5781 6528 20818
3847 12353 14717
2812 13350 17324
3555 4328 11057
2410 14455 20434
786 2520 19841
742 4508 16724
3467 8045 18052
7853 10098 13244
4775 10872 19350
5581 7407 21485
2318 5722 19708
8540 12795 21166
4248 14884 21550
9362 13645 17616
703 4291 11777
219 13640 18614

3837 14257 17073

8463 14331 10453
839 6233 11080
1398 10270 18705
2007 4649 11467
3530 11143 16025
11515 16902719208
573 12521 12333
6803 19726 21100
3732 7141 21140
9088 9274 20868
4396 8334 19189
6532 7807 14387
1824 15244 17730
4762 5874 7472
12831 17338 19527
1563 14138 14357
13411 15600 20409
3709 10422 11726
889 7870 17425
1995 2599 14705
15764 18173 19022
3956 15311 20379
2069 3014 20265
3366 7956 9487

each
wher ei n

conprising the steps
and LDPC-encodi ng a signal

usi ng

6.

has a plurality of column groups provided by grouping columns corresponding

The method of claim 3, wherein the third parity-check matrix



wherein a code rate is 3/5 and a length of a codeword is 16200, the
parity-check matrix is fornmed as defined in the following table: 71 1478
1901 22402649272535923708396540805733 6198 393 1384 1435
187827733182358654656091611061146327 160 1149 1281 1526 1566212929293095
3223 425042764612 289 1446 16022421 35593796559057505763 61686271 6340 947
12272008202022663365 3588 38674172425048656290 332437044447 12062565 3089
5294027 5891 141 11873206 1990 2972 5120 7527965976 11292377 4030
607761086231 61 1053 1781 2820 4109 5307 2088 5834 5988 3725 39454010 1081

27803389 659, I _ I/ - ) . = 46- 357
1625 5242 24b 4575 Qoay " Br 1At v ta a1 gRE AP ERE IEIE Bhy e A et hoa
for encodiﬁ@h&m@haﬁ@el in a conmunication systemusing a Low Density
Parity-Check (LDRGk 4 G i i - RS . 0Of - read . tored:
parity-check_natrix%&ggﬁbiggng%?gg?%%?gugﬁgﬁarﬂﬁgWﬁbﬁ?hgg%?gfggﬁégu%

parit y- cheBRSIH@RT jok ;rows wherewhetselavatedcsde eerespprdiag ssodumin agioepgithtlsf a
codeword i?m kg parity-check matrix is fornmed as defined in the
follow ng table: 10965305 792290299900 11901 13025 13052 13129 13325 13655
14723 1394 18606369726484309676 10812 15647 18305232082374523826
7702568396451736326692870680d 6t ldct@BER AHGEAE 11 64B820AE0atEI63R0049322

e D S e e g
14215 17230194002898% 844rctig33668REKIBAORB9AT4 10242 16051 188662242923751
S6564753 7860 12150 R g H R D R DG S R 25200 15 es
14250 16261 1690WhesA00 codoC0R (5% 2229 21ci280302376dwdnl4966330,18433

1625320114§%%g§%%§%§y§%§§%§§§§%§§8é%%§ﬁﬁ%h@ﬁﬁﬁﬁmﬁg@ﬁﬂ&5602416386647436641

12645 1280

71 1478 1901 22402649272535923708396540805733 6198 393
1384 1435 187827733182358654656091611061146327 160 1149
1281 1526 1566212929293095 3223 425042764612 289 1446
16022421 35593796559057505763 61686271 6340 947
12272008202022663365 3588 38674172425048656290
332437044447

12062565 3089

5294027 5891

141 11873206

1990 2972 5120

7527965976

11292377 4030

607761086231

61 1053 1781

2820 4109 5307

2088 5834 5988

372539454010

1081 27803389

059 2221 4822

303360606160

756 14892350

335036245470




99611682095239328464283 108761152812414155161986723249 2278380339228045
10512 11485 11605 13057 193402185721971 23766
225234545978604083781131912461 1308016013 194362007022569 234628797004 8175
8227 8589 8850 9291 12756 15786 16971 23159 81 179019763361
75297902829911663 13327 14484 1646820032 12843267 3647 4207 4834 55969554
11103 16921 203282069723312 89010978 12966 13432
1600820137205232117223970251572543025759 7192 13142 15433 15507 15786 19229
19941 2045620638210092525525838 678 1316 1858599875378281 10923 15597
17389 1869352289225400 - 47 - 58196861 10626 10992 11039 13808 16495
16523 17437207892346324419 468 12894394 10112 10247 11168
1539722042290999459024531 25142 1558326439094121 69497547925594289978 14409
193242304058R776933 10988 11129 12729 13188 13226 13386 17316
175492133023577 924 3985 7216 8509 8931 9366 13032 17083 17111 19413 24966
24970 2589750871943 15335 16060 17746 18259202252126223463 2352425807
13718 181019@34@3; 310 16321 23323 11120 14943 15049 10879 19035 21668 2393
8558 22850 6706 1974824659 10136 1512520390 9513 15535 18696 39645032 12598
10242 23055 25367 650 7353 20597 3162 1100223839 2153 307720395 683 1000
13632 131821732421766 A method for encoding a channel in a communication system

using a Low-Density Parity-Check (LDPC) code, comprising the steps of:
reading a stored parity-check matrix; and
LDPC-encoding a signal using the stored parity-check matrix;
wherein a code rate is 3/5 and a length of a codeword is 64800, the
parity-check matrix is formed as defined in the following table:

10965305 792290299900 11901 13025 13052 13129 13325 13655 14723

1394 18606369726484309676 10812 15647 18305232082374523826
770256839645173652669207003 10710 12819 15549 1648825759
5169330049322 1061411173 14481 15351 17204243472459525066

5823 6733 8535 11633 12278 13266 14804 16227 18147219462291825486
343537184487495552568584 12007 13417 14215 172301940020982

844 18336682671570289774 10242 16051 188662242923751 24727

330 1481 23183851 47195306 11620 11809 13829 13992 1988525341

2231 36564723 7860 12123 13390 16365 17923 19086230282332423984
5153130 13252 14250 16261 16907 18400 189002051222911 2303023761
44496633 13133 16253201142115721213 21287232872394224401 24811 1365
15602416386647436641 12645 12802 13978214782201722564
99611682095239328464283 108761152812414155161986723249
2278380339228045 10512 11485 11605 13057 193402185721971 23766
225234545978604083781131912461 1308016013 194362007022569
234628797004 8175 8227 8589 8850 9291 12756 15786 16971 23159

81 179019763361 75297902829911663 13327 14484 1646820032 12843267 3647
4207 4834 55969554 11103 16921 203282069723312 89010978 12966 13432
1600820137205232117223970251572543025759 7192 13142 15433 15507 15786
19229 19941 2045620638210092525525838 678 1316 1858599875378281 10923
15597 17389 18691 2210225100




57869155 19620 8529 11438 17005 217 5946 25640 61239532 17184 8975 10931
16954 14656 1639422092 6145 1324622376 18444 18915 213 12 2115 14365 24194
11032 18236 20659 1448622575 24669 15679 20943 25653 6881 7592 20934 777
14645 22876 8470 11263 17125 111592271824692 18809 22677 23161 6430 15890
19898 10721 15342 19263 637 12008 19972 3327 14142 17132 6626 8278 17470
5792033725099 3141 13081 14315 -9504 1745%7 23204 16253 2089024073 1876
1614621682 53105571 22570 17297 19348 19472 7100 13243 18153 8567 16070
17399 4279 1306920035 1453222925 25387 35794166 12336 10821307119 12189

3790 1612 ] 96
23458 545 3505 10700 S 148831 0 76 TSk 11043 471 754 Th0rs 125

1166423858 128060838 192491 1169073972484228602428840306808%2 24955 1398 14507
19154 - 4958326439094121 69497547925594289978 14409 1932423040 32707693

10988 11129 12729 13188 13226 13386 17316 175492133023577 924 3985
7216 8509 8931 9366 13032 17083 17111 19413 24966 24970 25897528 14343
15335 16060 17746 18259202252126223463 2352425807 13718 18101 23423
3179 16321 23323
11120 14943 15049
10879 19035 21668
2393 8558 22850
6706 1974824659
10136 1512520390
9513 15535 18696
39645032 12598
10242 23055 25367
650 7353 20597
3162 1100223839
2153307720395
683 1000 13632
131821732421766
57869155 19620
8529 11438 17005
217 5946 25640
61239532 17184
8975 10931 16954
14656 1639422092
6145 1324622376
18444 18915 213 12
2115 14365 24194
11032 18236 20659
1448622575 24669
15679 20943 25653
6881 7592 20934
77714645 22876




6916 1778024110 416 16393 17534 9800 1065922341 13674 17377 17743 163 13792
19756 1421 12948 19238 2714 1923325264 3113 1525724463 218225329118 8647
12629 16846 .3275 17252 18700 3529 1876820538 2290 9906 11818 8242180 10139
123091714925813 2093 5279 20214 3843 19791 25029 9. A nethod for encoding a
channel in a comrunication systemusing a LowDensity Parity-Check (LDPC)
code, conprising the steps of reading a48tored parity-check matrix; and
LDPC-encodi ng a signal using the stored parity-check matrix; wherein a code
rate is 2/3 and a length of a codeword is 64800, the parity-check matrix is
formed as daffpnedsi n7tde following table: -50- 2599 2998 3291 3793 4567
5644 7476 §?4g%§§§% 630 12041 12344 19983 113 5946 6640 7426 7577 10233
10831 12335 '4 5 17995 20152 20514 1944 3315 4168 6117 6661 8745
70508 106088308216 1168%,112212 15145 19082 5549 7899 10946 11962 12090 17083
17847 1844%4%§$§éxi8%%% 20089 20589 21258 239 3726 7468 7981 10028 11317
12462 1527 ‘ 19403 20174 21514 563 2018 3439 469% 5458 7056 9391
9665 9832 1035D14B07 604598 18340 467 5607 5665 6934 8062 9706 70101 10572
12288 150673%3%@@51@%@% 20906 311 1489 2790 3597 14820 15231 15255 15398
17333 1804§ 19454 2399 4145 4176 4659 6197 11205 12514 12629
17261 1792832029242138% 21442 2716 3794 6478 7567 10083 70345 10541 13543
16561 166336%%9523%34?9 19487 2034 3004 6284 9100 11606 72393 13821 14548
14731 1579 24> 21095 695 895 3606 5787 6673 7232 7357 7546 13517
14409 1763%7480392384®9 1871 17078 17635 650 3495 19537 13253 14562 21465
17010 18503 %%?244@ ,3§1066 1456713694 17241 786098463 14337 19453 772 8760
140442450 81 OHatsY49 6960 19670839 6233 11080 15796 17669 193539466
10514 207335801788093 45361398 10270 18705 4303 9339 127743696 5116

15388243 3%%2 %%@%%é%@é 4649 11467 9864 10810 18992681 12437 131967141 8258
96843530 1 %‘ 29 11507 163594638 5334 1626010462 13945 1403711515

16902 192088%330614604827421285 11341 1908815496 17464 21164573 12521 13333

3374 3415 %9?&4%@%%5%%212 1607811019 13382 214526803 19726 21100
17297 19348 19472
7100 13243 18133
8567 16070 17399
4279 1306920035
1453222925 25387
35794166 12336
10821307119
12189 13790 16122
12757 16705 25768
3728248 18808
3107 10254 19423
383922965 23458
545 3895 10707
52711143321752
798 1056 17532
471 754 15973
1425 1166423858
20057 20639 21091
13907 14433 19007
16080 20032 24955
1398 14507 19154




7387 9000 1844616837 19451 205242616 4435 187433732 7141 21140 4196 15198
173735063 6192 121095781 6528 208189088 9274 20868 1283 9297 1195618458
18909 208993847 12353 147174396 8334 19189 252 7903 136392812 11226
115542812 13350 773366532 7897 14387 14813 16449 173976067 6800 154593555
4328 110511824 15244 17730 5399 12210 1784811692 15205 1747512410 14455
204344762 5874 7472 7808 10729 11165158494410 5230786 2520 1984112831 17338
19527 9580 13910 1508410333 12223 14508743 4509 167241563 14138 14357 5317
6901 103682411 3354 148713467 8048 1809213411 15600 20409 1802 8681
174982074 Bydd HxbeeyRP8 10998 133443199 10422 11726 8593 12546 1304216627
18444 198134775 10872 19350889 7870 17425 679 5175 144363629 10662
131435581 TUOY03PPABBP495 3599 14195 875 10551 107851475 15605 157672318
5722 197084&yp)k82734119022 2905 13651 208024699 5500 188918840 12796
211663956 15311 20379 1414 4143 149674912 8900 196634248 14884 215592069
3014 202651349401 19639 7143152206 4451 199269362 13645 176163366 7956 9681
3811 8441 168p8aH#6IKLHARAL53 13395703 4291 11777 3702 6622 165951392 8008
21198219 13646 18614 5825 8937 17080637 4951 125853537 14257 17073 10. The
met hod of i W%3 MiEéBein the parity-check matrix has a plurality of

col um groups; pyBgbeggd, by groupi ng col ums corresponding to an information
wor d, each colunn 8ro%£ havi ng a predeterm ned nunber of columms; and -
51- 3 el e row in the table includes sequence infornmation
|ndlcatlngnggggg@mgégm7roms where "1 is |ocated in a correspondi ng col um
group of the parlt% check matrix. 11. A nmethod for decoding a channel in a
comuni cat | m using a Low Density Parity-Check (LDPC) code,
conpr|5|ngzwbq7§gg@g7@@ extracting a parity-check matrix of the LDPC code,
and per LDPC decoding using the extracted parity-check matrix;
wherein a ég%%1$é¥305%83/5 and a length of a codeword is 16200, the
parity-chegkogedgd K918 formed as defined in the following table: 71 1478
1901 22402?4%% % O?[§823708396540805733 6198 393

123091714925813
2093 5279 20214
3843 19791 25029

9. A method for encoding a channel in a communication system
using a Low-Density Parity-Check (LDPC) code, comprising the steps of
reading a stored parity-check matrix; and
LDPC-encoding a signal using the stored parity-check matrix;
wherein a code rate is 2/3 and a length of a codeword is 64800, the
parity-check matrix is formed as defined in the following table:



1384 1435 187827733182358654656091 611061146327 160 1149 1281 1526
15662129292930953223425042764612 289 1446 16022421
3559379655905750576361686271 6340 947
12272008202022663365358838674172425048656290 332437044447 1206 2565 3089
5294027 5891 141 11873206 199029725120 7527965976 112923774030 607761086231
61 1053 1781 282041095307 2088 5834 5988(372539454010 1081 27803389 659
2221 4822 303360606160 756 14892350 33503624 5470 357 1825 5242 585 3372

6062 - 52- 561 14172348 971 37195567 1005 1675 2062 12. The
method of elamrti-—wherein the parity-—-eheek a—plurak-ty of
o i o T R R e T e o B o
wor d,  each PTAT, O dup. et 00, 2, predeter ﬁm,ff col umms; _an

erern eaq%4gg$5hg%1]&} .g10%rL8f|%M;%ab ?Q‘ %gr In |cat|ngf h
pOS!tIOﬂﬁ Qf95u§§u£b5ﬁqa unjuﬁgh zzk‘4?&9 I lunn groyp of the
parity-cheacx, ip 5?51@354 056 2ad s Lhy x,%&wé' Q fAnel in S
conmuni _catl,gn%%yglé_ 3‘3?_ 1,6 Lok RIS LY, Bar 1y DPC]Z Cﬁ €, de-
compri si ng £ PR LRRS Oty Pt AL PRC LG x of the LDPC code;
3ﬂ . Pentoldm, i, Lok, gﬁﬁQs %Eogwth?f §i£ ?ty chec Hﬁtr'x’

erein a |code.rate; i3, 3, Jﬁg (s, G LEDE m%sf ; 64800, the
parlty-cheq_g34 %Q§§4&8 QL as; f |g . g table: 10965305
Rt I
77025683964’5{1;43 'ZSG§207003 10710 12819 15549 1648825759 5169330049322
10614 111_3|é%ﬂé}‘&%g5&?,;].17204243472459525066 58236733 8535 11633 12278 13266
14804 16227,45141219462291825486 34353718 7 07..13417 14215
172301940426982. 844%9183366 2671570289774 | 2375124727
330 148123183851441.95306 1@6 20, L1809 138§ 1, 36564723
7860 12123 ,13390 16365 17923 190862302823322 214350 16261
16907 184%@@9@92@@222% 2%973%??6761 444@ e
16253201142145 (212142128725 28/23942244012¢ 642436641
12645 1280241391821/ 78220122564 .986 1168209 0876 11528
12414 15516:71986/28249 22/3380339¢,28045 1Q§4? g fag
1934021857239 64:028/86 2252345459786040837811,31912461 1308 13
194362007(22ﬁ69w8346?8797QQ&&%%?@%%78589§%§Q%%%%m%27560%@3?@2&@971 23159

1283 9297 11504
252 7903 13630
14813
5300 1221017848
7E081072% 11160
9580 13610 15084
5317 6001 10368
T8O2 8687 17498
503 125446 13042
79 5175 14436
875 16551 10785
2905 13651 20802
T414 4143 149467
3430 04659 13315
3811 441 16858
3702 66227 165895

5825 8937 17080

16449 17397

18458 18900 20590
2812 11226 11554
6057 6800 15450
11692 15205 17475
1587 4410 5230
10333 12223 14508
2411 3354 14871
2074 5744 16166
16627 15444 19813
3620 10662 13143
1475 15605 15767
4694 5500 18801
4912 8900 19663
22056 4451 15926
6567 G153 13395
1392 8008 21168
537 4957 12585

"55 43258 11053

12410 14455 20434

786 2520 19841
74% 4509 16724

3467 8048 18062

7858 10098 13244
4775 16872 19350
ER81 7407 21485
2318 5722 19708
8840 12796 21166
4248 14884 21559
0362 13645 17616
703 4291 11777

210 12646 18614
3537 14257 17073

4396 5334 19189
8532 7897 14387
1624 15244 17730
4762 5874 7472

128371 17338 19347

1563 14138 14357

13411 15600 20409

3196 10422 11724
880 7870 17425
1995 3590 14795

15764 1817310022

2656 15311 20576
2069 3014 20265
3346 7950 4481

10.

The method of claim 7, wherein the parity-check matrix has a

plurality of column groups provided by grouping columns corresponding to an

information word, each column group having a predetermined number of columns;

and



- 53 - 81179019763361 752979028299 11663 13327 14484 1646820032
1284326736474207483455969554 11103 16921 203282069723312 890 10978 12966
13432 1600820137205232117223970251572543025759 7192 13142 15433 15507 15786
19229 19941 2045620638210092525525838 678 1316 185859987537828110923 15597
17389 18691 2210225100 58196861 10626 10992 11039 13808 16495 16523
17437207892346324419 468 12894394 10112510247 11168
153972204222099242202453125142 1558326439094121 69497547925594289978 14409
1932423040 3270769310988111291272913188132261338617316175492133023577 924
3985 7216 8509 8931 9366 13032 17083 17111 19413 24966 24970 25897528 14343
15335 16060d7746 182592022521262234632352425807 13718 18101 23423 3179
16321 23323 11120 14943 15049 10879 1903521668 2393 8558 22850 6706
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25367 . . : .
positions of rows where 'I' is located in a corresponding column group of the

parity-check matrix.

11. A method for decoding a channel in a communication system
using a Low-Density Parity-Check (LDPC) code, comprising the steps of?

extracting a parity-chieck matrix of the LDPC code; and

performing LDPC decoding using the extracted parity-check matrix;

wherein 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:

71 1478 1901 224026492725 35923708396540805733 6198 393
1384 1435 187827733182358654656091 611061146327 160 1149
1281 1526 15662129292930953223425042764612 289 1446
16022421 3559379655905750576361686271 6340 947
12272008202022663365358838674172425048656290
332437044447

1206 2565 3089

5294027 5891

141 11873206

199029725120

7527965976

112923774030

607761086231

61 1053 1781

282041095307

2088 5834 5988

372539454010

1081 27803389

6592221 4822

303360606160

756 14892350

33503624 5470

357 1825 5242

385 3372 6062




6507353 20597 3162 1100223839 2153 307720395 683 1000 13632 13182
1732421766 57869155 19620 8529 11438 17005 217 5946 25640 61239532 17184
8975 10931 16954 14656 1639422092 6145 1324622376 18444 18915 213 12 2115
1436524194 11032 18236 20659 144862257524669 15679 20943 25653 6881
759220934 777 1464522876 8470 11263 17125 111592271824692 188092267723161
6430 15890 19898 10721 15342 19263 637- 22008 19972 3327 14142 17132 6626
8278 17470 5792033725099

561 14172348
97137195567
1005 1675 2062

12. The method of claim 11, wherein the parity-check matrix has a
plurality of column groups provided by grouping columns corresponding to an
information word, each column group having a predetermined number of columns;
and

wherein each row in the table includes sequence information indicating
positions of rows where 'I' is located in a corresponding column group of the

parity-check matrix.

13. A method for decoding a channel in a communication system
using a Low-Density Parity-Check (LDPC) code, comprising the steps of:

extracting a parity-check matrix of the LDPC code; and

performing LDPC decoding using the extracted parity-check matrix;

wherein a code rate is 3/5 and a length of a codeword is 64800, the
parity-check matrix is formed as defined in the following table:

10965305 792290299900 11901 13025 13052 13129 13325 13655 14723 1394
18606369726484309676 10812 15647 18305232082374523826
770256839645173652669207003 10710 12819 15549 1648825759
5169330049322 10614 11173 144811535117204243472459525066 58236733
853511633 12278 13266 14804 16227 18147219462291825486
343537184487495552568584 12007 13417 14215 172301940020982

844 18336682671570289774 10242 16051 18866224292375124727

330 14812318385147195306 11620 11809 13829 13992 1988525341

2231 36564723 7860 12123 13390 16365 17923 19086230282332423984
5153130 13252 14250 16261 16907 18400 189002051222911 2303023761
44496633 13133 162532011421157212132128723287239422440124811 1365
15602416386647436641 12645 12802 13978214782201722564

996 11682095 2393 28464283 10876 11528 12414 15516 1986723249
2278380339228045 10512 11485 11605 13057 193402185721971 23766
225234545978604083781131912461 13080 16013 194362007022569
23462879700481758227858988509291 12756 15786 16971 23159




31411308114315 9504 1735723204 16253 2089024073 18761614621682 5310 5571
22570 17297 19348 19472 7100 13243 18153 8567 16070 17399 4279 13069 20035
1453222925 25387 35794166 12336 10821307119 12189 13790 16122 12757
1670525768 372 8248 18808 3107 10254 19423 383922965 23458 5453895 10707
5271 1143321752 798 1056 17532 471 754 15973 - 55 - 1425 1166423858
200572063921091 13907 14433 19007 160802D03224955 1398 14507 19154 6916
1778024110 416 16393 17534 9800 10659 22341 13674 17377 17743 163 13792
19756 1421 ::12948 19238 2714 1923325264 3113 1525724463 218225329118 8647
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of a codewqgdsigmg64BR081 {0983 15597 17389 18691 2210225100 58196861 10626 10992
11039 13808 16495 16523 17437207892346324419 468 12894394 10112 10247
11168 153972204222099242202453125142 1558326439094121
69497547925594289978 14409 1932423040
3270769310988111291272913188132261338617316175492133023577 924 3985
7216 8509 8931 9366 13032 17083 17111 19413 24966 24970 25897528 14343
15335 16060d7746 182592022521262234632352425807 13718 18101 23423
3179 16321 23323
11120 14943 15049
10879 1903521668
2393 8558 22850
6706 1974824659
10136 1512520390
9513 15535 18696
39645032 12598
10242 23055 25367
6507353 20597
3162 1100223839
2153 307720395
633 1000 13632
13182 1732421766
57869155 19620
8529 11438 17005
217 5946 25640
61239532 17184
8975 10931 16954
14656 1639422092
6145 1324622376
18444 18915 213 12
2115 1436524194




parity-check matrix is formed as defined in the followng table: - 56-

15. An apparatus for encoding a channel in a comrunication systemusing a
Low Density Parity-Check (LDPC) code, conprising: a parity-check matrix
extractor for reading a stored parity check matrix; and - 57- an
encoder for encoding a signal using the stored parity-check matrix; wherein
a code rate is 3/5 and a length of a codeword is 16200, the parity-check
matrix is forned as defined in the following table: 71 1478 1901
224026492725 35923708396540805733 6198 393 1384 1435

18782773318 ﬁﬁ@ﬁﬁé§§§@§§§611061146327 160 1149 1281 1526
15662129292930953 042764612 289 1446 16022421

3559379655008 P305 76469886271 6340 947
12272008202622663365358838674172425048656290 33243704, 4447 12062565 3089
529 4027 5891 141 11873206 19902972 5120 7527965976 11292377 4030
6077610862898 16159268334 781 282041095307 2088 5834 5988 3725 3945 4010 1081
27803389 659 22224822 3033 60606160 756 14892350 3350 3624 5470 357 1825
5242 585 33726062 561 14172348 971 37195567 1005 16752062 - 58- an
informatio 4@&%%%63égeﬁscolunn group haying a predeterm ned nunber of

col umms; anpd59227182gepei n each row in the table includes sequence

i nformation,Jndi i positions of rows where '1'" is located in a
correspondﬂﬁgggg&ﬂ#hq }oup of the parity-check matrix. 17. An apparatus for
encodi ng as43targeel 19898 communi cati on system using a Low Density

Parity- Che ( conpri si ng: a code parity-check matrix
extractor ﬁgp ngg%ﬂgggfstored parity check matrix; and an encoder for
encodi ng a6t®l gril 1ei’ag the stored parity-check natrix; wherein a code rate

is 3/5 and t a codeword is 64800, the parity-check matrix is
formed as %g?gﬁgg“Hﬂq§%e follow ng table: 10965305 7922 9029 9900 11901

13025 13050262 1173325 13655 14723 1394 18606369726484309676 10812 15647
1830523208%%%@%%2%%237702568 3964 5173 6526 6920 7003 10710 12819 15549

16488 2575 049322 10614 11173 14481 15351 172042434724595 25066
58236733 8538 1348831312278 13266 14804 16227 18147219462291825486
343537184484 #9ppR255884 12007 13417 14215 17230 1940020982

16253 2089024073

18761614621632

5310 5571 22570

17297 19348 19472

7100 13243 18153

8567 16070 17399

4279 13069 20035

1453222925 25387

35794166 12336

10821307119 12189

13790 16122 12757

1670525768 372

8248 18808 3107

10254 19423

383922965 23458

5453895 10707

5271 1143321752

798 1056 17532 471

754 15973



844 18336682671570289774 10242 16051 188662242923751 24727 330 148123183851
47195306 11620 11809 13829 13992 1988525341 2231 36564723 7860 12123 13390
16365 17923 19086230282332423984 5153130 13252 14250 16261 16907 18400
189002051222911 2303023761 44496633 13133 16253201142115721213
2128723287239422440124811 1365 15602416386647436641 12645 12802
13978214782201722564 996 116820952393284%54283 10876 11528 12414 15516
1986723249 2278380339228045 10512 11485 11605 13057 193402185721971 23766
22523454597860408378 11319 12461 13080 16013 194362007022569

2346287970048 7634273%8988509291 12756 15786 16971 23159 81179019763361
7529790282§§é$§§§§%§8§7 14484 1646820032 128432673647420748345596955411103
1692120328 50 10978 12966 13432
160082013720%PB3RKE728689770251572543025759 7192 13142 15433 15507 15786 19229

19941 204588@@2@@?%{225525838 - 59- 678 1316 1858599875378281 10923
15597 1738 25100 58196861 10626 10992 11039 13808 16495 16523

174372078923465B3244191868 12894394 10112 10247 11168
1539722042%%%@%@%&2@531 25142 1558326439094121 69497547925594289978 14409
1932423040 109881112912729 13188 13226 13386 17316 175492133023577
924 3985 721G1@BCA 78981 9366 13032 17083 17111 19413 24966 24970 25897528

14343 15338 @6%99%%%8 182592022521262234632352425807 13718 18101 23423
3179 16321 % 3 14943 15049 10879 19035 21668 2393 855822850 6706

1974824659134783531512F20390 9513 15535 18696
163 13792 19756
1421 1:12948 19238
2714 1923325264
3113 1525724463
218225329118 8647
12629 16846 3275
17252 18700 3529
1876820538 2290
9906 11818 8242180
10139 12309
1714925813 2003
5279 20214 3843
19791 25029

14. A method for decoding a channel in a communication system
using a Low-Density Parity-Check (LDPC) code, comprising the steps of*
extracting a parity-check matrix of the LDPC code; and
performing LDPC decoding using the extracted parity-check matrix; wherein a
code rate is 2/3 and a length of a codeword is 64800, the

parity-check matrix is formed as defined in the following table:



3964 5032 12598 1024223055 25367 6507353 20597 3162 1100223839 2153
307720395 683 1000 13632 13182 1732421766 57869155 19620 8529 11438 17005
217 5946 25640 6123 9532 17184 8975 10931 16954 14656 1639422092 6145
1324622376 18444 1891521312 2115 14365 24194 11032 18236 20659 1448622575
24669 15679 20943 25653 6881 759220934 777 14645 22876 8470 11263 17125
111592271824692 188092267723161 6430 15890 19898 10721 15342 19263 637

12008 19972 3327 14142 17132 66268278 17470 5792033725099 3141 13081 14315
0504 1735723204--16253 2089024073-18716 1R1AR01RQO 53105571 2257037297 19348

19472 7104 24%24% *1%1 (43 Y4587 5044 7475 B545 9250 11620 12041 ?‘%451?38?“
113 %948 6640 7426 7577 10223 1483 1223 Ja672 15fﬂ6 17595 20152 20514
9'* IFTE 18E 617 666 5745 ;8:051 OROB21 11630 22%2 B14% 19082
S TUUSE 11962 12090 17683 178 iv“' TESY ZO0RY 2O0RY FO589 21158

zsﬁ 3?2 7458 ?931 10028 11317 124562 ‘:52! 17747 19262 19403 20174 21574
5637 2012 3435 4692 5458 TOBE 9391 $565 0E22 10669 13074 14598 18340

467 5607 5645 6934 BO62 $706 1010 10572 12288 15067 16082 17520 20004

3111489 2790 3597 14820 15231 15255 18308 17333 18042 15224 18680 10454
1539 4145 4176 4650 6197 11205 12514 12620 17261 17928 20292 213 384 21442
1716 3764 6678 7567 10083 10345 10541 13643 16561 16638 17875 19459 10437
ZG’M 3@:5 5284 ¢ mmmow 393 “ 31 14548 14737 15790 16208 19442 21005

Cb 32 7 13817 1340¢ 17837 (2083 18109
7578
3% T O1TEE T4RAT 13694 17247 18609 G44% 1433 19453
F73 57640 14844 2450 G144 19447 3449 6640 15870 839 AF33 10RO
1HT704 17AAC 1RENS Dd6h O5TE ZOTIR S501 8500 1503 1398 10275 38705
4303 B339 13774 3696 5116 15388 245 R30S T090 2067 468% 11ag?
GG TH8T0 TR0 BH1 12437 13100 Fidt 8158 5504 A030 11147 16040
TH4R 11537 16359 4638 5334 15260 10447 13945 14037 11515 16502 19208
B30 11508 12420 285 11341 19088 T5408 17464 21164 57312521 13333
374 3475 20044 G683 TFETE 16078 11076 13382 : G803 ISFIA 21100
T332 F00L 1840 TABZY 1938y 20524 i.f}sc S 33~ 3/’2 Fras If‘i’m{?
419615198 17373 5063 &192 12709 gOBY £274 20868
1283 9297 11456 18458 18905 20859 4396 8324 19189
152 7903 13630 2812 19226 11882 4532 7897 14387
T4B13 18449 17297 6067 6800 1E45D 1824 15244 17720
5299 12210 {TE4E 11692 15205 1747% 10 14455 20424 4762 BETA 7472
7808 1073% t11E5 1E87 4410 5230 12834 Y7338 10527
9ERG 13510 1504 10333 1322% 14508 74% 485¢ 1R63 14138 14357
8317 A907 15388 2411 3355 1487 3457 BU4E 18092 13417 15600 20400
1507 S681 17498 2074 BT44 16146 FESS 10F9E 13544 3100 10422 11726
BRGZ 17R4E 13042 16627 18444 19813 4778 10872 19350 $80 7ETL 17425
679 B175 144356 4628 106482 13143 KRS 7407 21486 1095 3BIC 14105
§75 10551 35785 1475 15603 15767 T318 8722 19708 15764 18173 19022
2905 13051 208037 4695 5530 1880 G840 12796 21160 3086 15311 20379
1414 S143 14647 4912 3900 19663 4248 1458 27559 2060 3014 20345
3440 04688 13345 2206 4451 19534 9347 VR4S 17676 3365 7956 G465
3017 5421 14858 GEH7 91T 13350 0% 4397 11777
JT07 8073 16585 1392 8065 11198 219 13444 18614
L37% 8937 1 70RG 637 4951 13585 3537 14357 17073
15. An apparatus for encoding a channel in a communication system

using a Low-Density Parity-Check (LDPC) code, comprising:
a parity-check matrix extractor for reading a stored parity check matrix; and



8567 16070 17399 4279 1306920035 1453222925 25387 35794166 12336
10821307119 12189 13790 16122 12757 16705 25768 3728248 18808 3107 10254
19423 383922965 23458 545 3895 10707 5271 1143321752 798 1056 17532 471 754
15973 1425 1166423858 200572063921091 13907 14433 19007 160802003224955

-61 - 1398 14507 19154 6916 1778024110 416 16393 17534 9800 10659 22341
13674 17377 17743 163 13792 19756 1421- 32948 19238 2714 1923325264 3113
15257 24463 218225329118 8647 12629 1.6846 3275 17252 18700 3529 1876820538
22909906 11818 8242180 10139 12309 1714925813 2093 527920214 3843 19791

25029 an encoder for encoding a signal using the stored parity-check matrix;
wherein 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:

71 1478 1901 224026492725 35923708396540805733 6198 393
1384 1435 187827733182358654656091611061146327 160 1149
1281 1526 15662129292930953223425042764612 289 1446
16022421 3559379655905750576361686271 6340 947
12272008202022663365358838674172425048656290
33243704-4447

12062565 3089

529 4027 5891

141 11873206

19902972 5120

7527965976

11292377 4030

607761086231

61 1053 1781

282041095307

2088 5834 5988

3725 3945 4010

1081 27803389

659 2221 4822

3033 60606160

756 14892350

3350 3624 5470

357 1825 5242

585 33726062

561 14172348

971 37195567

1005 16752062

16. The apparatus of claim 15, wherein the parity-check matrix has
a plurality of column groups provided by grouping columns corresponding to



18. An apparatus for encoding a channel in a conmunication systemusing a
Low Density Parity-Check (LDPC) code, conprising: a code parity-check
matri x extractor for reading a stored parity check matrix; and an
encoder for encoding a signal using the stored parity-check matrix; wherein
a code rate is 2/3 and a length of a codeword is 64800, the parity-check
matrix is formed as defined in the followWing table: - 62- 2599 2993 3291
3793 4567 5644 7476 8945 9250 11630 12041 12344 19983 113 5946 6640 7426
7577 1022.3 10831 12335 15672 15974 17995 20152 10514 1944 3315 4168 6117
6661 8745 #050BrMAEO8wLAE tdchldABBN2AdAhads1d5 plARB2NHDALNEBES (F0946 119. 62
12090 170;§@~§7§4%<#8440 196.1 2010739 20089 20589 21258 2719 3726 7468
7981 10028 11317 11462 15272 17747 19262 19403 20174.21514 563 2018 3439
4693 5458 7056 98g1ci964Bho882 il 0H6AahR0IGIELES I8q1ARE0IMEGTBRENT IIH66EHNE934

8062 9706 . 10672 . 15067, 16083 17520 20906 3.11 1489 279Q ,
3597.14820ﬁ%%%@? 00 o SR TRt B i £ S5 R s 2308 4 ake 4176
4659. 6197 paRe3hedsa4triR620. 17261 17928 20292. 2138121442 2716 3791 6478
7567 10083 12345 10541 13543 1 6561 : 6638 17876 1 9459 19487 2024 3004 6284
9100 11606 1239§ 138214%4548‘%§Z%1_157 0 16208 19442 21095 695 895 3606
5727 6673 7232 7357 7546 18RS TOLGRE0FHE3Chaapdgn AEPHETITEHION 7078 17635

650 3495 19B88%n using a Low-Density Parity-Check (LDPC) code, comprising:
a code parity-check matrix extractor for reading a stored parity check
mafrix; and
an encoder for encoding a signal using the stored parity-check matrix;
wherein a code rate is 3/5 and a length of a codeword is 64800, the
parity-check matrix is formed as defined in the following table:

10965305 7922 9029 9900 11901 13025 13052 13129 13325 13655 14723
1394 18606369726484309676 10812 15647 18305232082374523826

7702568 3964 5173 6526 6920 7003 10710 12819 15549 16488 25759

51693 30049322 10614 11173 14481 15351 172042434724595 25066
58236733 8535 11633 12278 13266 14804 16227 18147219462291825486
343537184487495552568584 12007 13417 14215 17230 1940020982

844 18336682671570289774 10242 16051 188662242923751 24727

330 148123183851 47195306 11620 11809 13829 13992 1988525341

2231 36564723 7860 12123 13390 16365 17923 19086230282332423984
5153130 13252 14250 16261 16907 18400 189002051222911 2303023761
44496633 13133 16253201142115721213 2128723287239422440124811 1365
15602416386647436641 12645 12802 13978214782201722564

996 11682095239328464283 10876 11528 12414 15516 1986723249
2278380339228045 10512 11485 11605 13057 193402185721971 23766
22523454597860408378 11319 12461 13080 16013 194362007022569
23462879700481758227858988509291 12756 15786 16971 23159
81179019763361 75297902829911663 13327 14484 1646820032
128432673647420748345596955411103 16921203282069723312

890 10978 12966 13432 1600820137205232117223970251572543025759 7192
13142 15433 15507 15786 19229 19941 2045620638210092525525838




13253 14567 11465 17010 18503 21534 4277 11066 14567 13694 1724; 18609
2463 u4331 19453 772 8760 14044 2450 8146 1 9442 3449 6960 19670 839 6233
110; 30 15796 17669 19353 9466 10514 20733 5801 8809 15536 1398 10270. 18705
4303 9339 12774 9864 1081 :').1.8992 3696 5116 15388 68112.4:37 1:3196. 243
3130 11099 7141 815. 8; 664 2,097 4649 11467 1649 11507 16359 4638 5334 16260
10462 13945 1 4037 0 1353(1413 1511514i%91 0: 1116922058

678 1316 1858599875378281 10923 15597 17389 18691 2210225100 58196861
10626 10992 11039 13808 16495 16523 17437207892346324419 468 12894394
10112 10247 11168 1539722042220992422024531 25142 1558326439094121
69497547925594289978 14409 1932423040 32707693 109881112912729 13188
13226 13386 17316 175492133023577 924 3985 7216 8509 8931 9366 13032
17083 17111 19413 24966 24970 25897528 14343 15335 16060 17746
182592022521262234632352425807 13718 18101 23423

3179 16321 23323

11120 14943 15049

10879 19035 21668

2393 855822850

6706 1974824659

10136 1512520390

9513 15535 18696

3964 5032 12598

1024223055 25367

6507353 20597

3162 1100223839

2153 307720395

683 1000 13632

13182 1732421766

57869155 19620

8529 11438 17005

217 5946 25640

6123953217184

897510931 16954

14656 1639422092

6145 1324622376

18444 1891521312

2115 14365 24194

11032 18236 20659

1448622575 24669

15679 20943 25653
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530 11504. 17421 285 ii 341 19088 15496 17464 21164 5.73 12521 12332 3374
3415 20944 9653 12112 16078 11019 1.2382 21452 6803 19726 2. 1100 7287 9000
18444 16837 15451 20524 2616 4435 18742. 3732 7141 11140 4196 1.5198 inn
5063 6192 11109 5781 6528 20818 9088 .9274 20263 1283 9297 11956 18458
181909 20899 3847 11353 14717 4396. 8334 19189 252 7903 13620 2812 11216
11554 2812 . 13350 17336 6532 7897 14387094813 16449 17397 6067 680.0 15459
3555 4328 11051 1824 15244 17730 5399 12210 17848

777 14645 22876
8470 11263 17125
111592271824692
188092267723161
6430 15890 19898
10721 15342 19263
637 12008 19972
3327 14142 17132
66268278 17470
5792033725099
3141 13081 14315
9504 1735723204
16253 2089024073
1876 1614621682
53105571 22570
17297 19348 19472
7100 13243 18153
8567 16070 17399
4279 1306920035
1453222925 25387
35794166 12336
10821307119 12189
13790 16122 12757
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3728248 18808
3107 10254 19423
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5271 1143321752
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11692 15205 17475 12410 14155 20434 4762 5874 7472 7808 10729 11165 1587
4410 5330 786 1520 19E41 12831 17338 19527 9580 13910 15084 10233 12223
14508 743 4509 16724 1563 14138 14357 5217 6901 10362 2411 3354 11871 2467
8513 18092 13411 15600. 20409 1802 8681 17498 2074 5744 16166 7853 10992

12. 344 3199 10421 11726 8592 :2546 12047 1 6 6 2 7 18444 19813 4775 10872
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218225329118
8647 12629 1.6846
3275 17252 18700
3529 1876820538
22909906 11818
8242180 10139
12309 1714925813
2093 527920214
3843 19791 25025

18. An apparatus for encoding a channel in a communication
system using a Low-Density Parity-Check (LDPC) code, comprising:

a code parity-check matrix extractor for reading a stored parity check
matrix; and

an encoder for encoding a signal using the stored parity-check matrix;

wherein a code rate is 2/3 and a length of a codeword is 64800, the
parity-check matrix is formed as defined in the following table:



2318 5722 19702 15764 1E1 72;19022 2905 13651 20802 4699 5500 18291 8840
12796 21166 3956 15214 20279 1414 4143; 141967 4912 8902 19663 4248 14254
21559 2069 3014 20265 3440 9659 13515 2206 4454 19924 9362 13645 17616 3366

7956 9681 3811 8441 16258 6.862 9152 13295 703 4251 11777

3702 6625

1c8595 1392 8002 21198 219 13645 12214 5825 8937 17280 637 4951 12585 3587

142. 57 17073

19. An apparatus for deco@¥ng a channel
systemusing a Low Density Parity-Check (LDPC) code,

in a conmuni cation
conpri si ng:
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19.

using a Low-Density Parity-Check (LDPC) code, comprising;

a parity-check matrix extractor for reading a stored parity check matrix;

and

An apparatus for decoding a channel in a communication system




a parity-check matrix extractor for reading a stored parity check matri x;
-63 - a decoder for perform ng LDPC decodi ng using the read parity check
mat ri x; wherein a code rate is 3/5 and a |l ength of a codeword is
16200, the read parity-cheek matrix is forned as defined in the follow ng
table: 71 1478 1901 22402649272535923708396540805733 6198 393 1384 1435
187827733182358654656091 611061146327 P60 1149 1281 1526 1566212929293095
3223 425042764612 289 1446 16022421 35593796559057505763 61686271 6340 947
12272008202022663365358838674172425048656290 332437044447 12062565 3089
5294027 5891 141aUt8¥B2OG k9202972 DPQ HhAdNGE81E thE 20R3¥Ar4030ed&077 6108
6231 61 1033 781 282041095307 2088 5834 5988 3725 3945 4010 1081 27803389
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33726062 561 141%@34&1QZ&deﬁmQESBiaﬁ@@5uﬁ£ﬁ5?@68dmwmd6§{6HM)hmfﬂﬁdation

wher e e onBRY SIS iR B8 Ao FeAEE Ll BT R Blsrat i on 1 nd cating
pﬁSltlonS ofﬂroms where '1'" is | ocated |nfa corr:gpondlnghcolurn group of
communi cat 7on 25 4P Bheadn R SRR el T B SRRRL PO code
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parity cheééghggf?i§g£ﬁ395§2%£@92§2£éaggggwbgﬁgzggqggé gnd a ?ength of a
codewor d i 4664B00,355h879&I0pA50IN3Eheck2TREI4004 5 formed as defined in the

19725 1394 T0G0RS80ISRRBAIRERE ORI 4 SERP0T630523208374509626 -
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20. The apparatus of claim 19, wherein the parity-check matrix has
a plurality of column groups provided by grouping columns corresponding to
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21. An apparatus for decoding a channel in a communication system
using a Low-Density Parity-Check (LDPC) code, comprising:

a parity-check matrix extractor for reading a stored parity check matrix; and

a decoder for performing LLDPC decoding using the read parity check
matrix;

wherein a code rate is 3/5 and a length of a codeword is 64800, the read
parity-check matrix is formed as defined in the following table:

10965305 792290299900 11901 13025 13052 13129 13325 13655 14723

1394 18606369726484309676 10812 15647 18305232082374523826
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51693 3004 9322 10614 11173 14481 15351 17204 24347 24595 25066
58236733 8535 11633 12278 13266 14804 16227 18147219462291825486 3435
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2231 365647237860 12123 13390 16365 17923 19086230282332423984
S153130 13252 14250 16261 16907 18400 189002051222911 2303023761
44496633 13133 16253201142115721213 2128723287239422440124811 1365
1560241638664743 6641 12645 12802 13978214782201722564

996 116820952393 28464283 10876 11528 12414 15516 1986723249
22778380339228045 10512 11485 11605 13057 193402185721971 23766
225234545978604083781131912461 1308016013 194362007022569
2346287970048175 8227 8589 88509291 12756 15786 16971 23159

81 1790 19763361 752979028299 11663 13327 14484 1646820032
1284326736474207483455969554 11103 16921 203282069723312
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13142 15433 15507 15786 19229 19941 2045620638210092525525838
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13032 17083 17111 19413 2496624970 25897528 14343 15335 16060 17746
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10821307119 12189 13790 16122 12757 16705 25768 372 8248 18808 3107 10254
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160802003224955




12309 1714925813 2093 527920214 3843 19791 25029 22. An apparatus for
decodi ng a channel in a conmunication systemusing a Low Density
Parity-Check (LDPC) code, conprising: a parity-check matrix extractor for
reading a stored parity check matrix; and a decoder for perform ng LDPC

decodi ng using the read parity- check matri x; wherein a code rate is
2/3 and a length of a codeword is 6480097the read parity-check matrix is
formed as defined in the following table: - 68- 2599 2998 3291 3793 4567

5644 . 7476 894.5 9250 11630 12041 12344 19982 113 5945 6640 7426 7577 10233
10831 123333%%64307159%6 17995 20152 20514 1944 3315 4168 6117 6661. 8745
10505 1060§9i§§;@ é% 6 12212 15145 1 9082 5549 7899 10945 11952 12090
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8242180 10139
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2093 527920214
3843 19791 25029

22. An apparatus for decoding a channel in a communication system
using a Low-Density Parity-Check (LDPC) code, comprising:
a parity-check matrix extractor for reading a stored parity check matrix; and
a decoder for performing LDPC decoding using the read parity-
check matrix;
wherein a code rate is 2/3 and a length of a codeword is 64800, the read

parity-check matrix is formed as defined in the following table:
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