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CLAIMS

\

I M method for channel encoding using a Low-Density Parity-Check (LDPC) code,

the method comprising:
determining\a‘number of parity bits for puncturing;

determining a n\umber of parity bit sets based on the number of parity bits for puncturing,

each of the parity bit s\eibein g formed by parity bits at a predetermined interval; and
puncturing parity bits\based on the number of parity bit sets and a predetermined order

of parity bit sets to be punctblfd.

\
N

N
2. The method of claim leherein the predetermined order of parity bit sets is

determined as 6, 4, 18, 9, 13, 8, 15, 20, 5, 17, 2, 24, 10, 22, 12,3, 16,23, 1, 14,0, 21, 19, 7,
N\
11, when a codeword length is 16200. \\

3. The method of claim I, wherein\u; predetermined order of parity bit sets is
determined as 27, 13, 29, 32, 5,0, 11, 21, 33, 2(}\,\25, 28,18, 35,8,3,9,31,22,24,7, 14, 17,
4,2,26,16,34,19,10, 12,23, 1, 6, 30, 15, when a\éu\c\ieword length is 16200.

\

N\

4.  The method of claim I, further comprising: \
additionally puncturing parity bits, when the number oh'l.iparity bits for puncturing is
not a multiple of the length of the one parity bit sets. \

\,
5. The method of claim I, further comprising: \\_\
transmitting remaining bits, except for the punctured bits, ¥
\
\\
6. The method of claim 1, wherein the number of parity bit sets is being dg.?termined by
below equation \\

\,
N\
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where A denotes the number of parity bit sets for puncturing, &, denotes the number of

parity bits for puncturing, M; denotes the length of one parity bit sets.

7. 'I%e\zxnethod of claim 6, wherein the parity bit sets are formed by below equation

N\
Pt sk mod g, 0Sk<N K}

where P; deénotes the j™ parity bit set, N\ denotes a length of an LDPC codeword,
K| denotes a length‘of an information word, M, denotes the length of one parity bit
sets, ¢ is a value satist:;?iu\g g = (N, - K;)/ My, where K;/M; is an integer, and 0 <j < ¢q.

\,
\

\

8. The method of claim 7, wherein:
\
all of parity bits corresponding to 4 parity bit sets Py, Pr(1)s +res Pria-ry are punctured;

\
and \,
LY

additionally (N, - 360 A) parity bi"t§ among the parity bits corresponding to Py are
\

punctured. \
hY

N\
9. An apparatus for channel encoding usingkl;ow-Density Parity-Check (LDPC) code,
the apparatus comprising: \

a puncturing pattern applier for determining a 1 \xlfnber of parity bits for puncturing,
determining a number of parity bit sets based on the number of parity bits for puncturing,
each of the parity bit sets being formed by parity bits at\a predetermined interval, and
puncturing parity bits based on the number of parity bit sets dhg a predetermined order of

parity bit sets to be punctured. ;

\

‘\

\
10. The apparatus of claim 9, wherein the predetermined order [\1: parity bit sets is
determined as 6, 4, 18, 9, 13, 8, 15, 20, 5,17, 2, 24, 10, 22, 12, 3, 16, 23, I\\14, 0,21,19,7,
11, when a codeword length is 16200.

11, The apparatus of claim 9, wherein the predetermined order of parity bit sets is
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determined as 27, 13, 29, 32, 5,0, 11, 21, 33, 20, 25, 28, 18, 35,8,3,9,31,22,24,7,14, 17,
4,2,26, 16,34, 19, 10, 12,23, 1, 6, 30, 15, when a codeword length is 16200,

12. Tk\apparatus of claim 9, wherein the puncturing pattern applier additionally
punctures parii‘y bits, when the number of the parity bits for puncturing is not a multiple of

the length of the ohe\parity bit sets.
\

\
\
13. The apparatus of'¢laim 9, further comprising:

a transmitter for lrans:ﬁ‘rtting remaining bits, except for the punctured bits.

14. The apparatus of claim 9)\wherein the number of parity bit sets is being determined

by below equation \L

N \
A=
W, N\
where 4 denotes the number of parity bit th for puncturing, N, denotes the number of
parity bits for puncturing, M, denotes the length {one parity bit sets.

15. The apparatus of claim 14, wherein the parity\bh\sets are formed by below equation

P={px | j=k mod g, 0<k<N-K,} , \

where P; denotes the ™ parity bit set, N; denotes a Iengti*of an LDPC codeword,
K, denotes a length of an information word, M, denotes the length of one parity bit

sets, ¢ is a value satisfying g = (N; — K;) / M), where K,/M; is an integer, and 0 <j < gq.

\
N
\

\

16. The apparatus of claim 15, wherein:

all of parity bits corresponding to 4 parity bit sets Py Pr(1ys s Pria-ry aréypunctured;

and
additionally (¥, - 360 4) parity bits among the parity bits corresponding to Py
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unctured.

l\:%\A method for channel decoding using a Low-Density Parity-Check (LDPC) code,
the metmw\d comprising:

demod\ﬁlﬂting a signal transmitted from a transmitter;

determinirﬁ‘pnsition information of the punctured parity bits by estimating information
about a predelm%\i‘ncd order of parity bit sets to be punctured and the number of parity bit
sets ; and \

decoding data USEIIE\U’IC position information of the punctured parity bits,

wherein determining quition of punctured parity bits comprises,

determining a numb\e\'\of parity bits to be punctured; and
determining a number of parity bit sets to be punctured based on the determined
number of parity bits to be puncth‘cd; and
acquiring a predetermined o;E!Qr of parity bit sets.
"-..\

18. The method of claim 17, whcrei:\i\l_hc predetermined order of parity bit sets is 6, 4,
18, 9, 13, 8, 15, 20, 5, 17, 2, 24, 10, 22, F‘Z\ 3, 16, 23, 1, 14, 0, 21, 19, 7, 11, when a
codeword length is 16200. \\

19. The method of claim 17, wherein the predée\rmined order of parity bit sets is 27,
13,29, 32, 5,0, 11, 21, 33, 20, 25, 28, 18, 35, 8, 3, 9, 3\%2, 24,7, 14,17, 4,2,26, 16, 34,
19, 10, 12, 23, 1, 6, 30, 15, when a codeword length is 162 0\

20. The method of claim 17, further comprising: \

determining that puncturing parity bits additionally is puncturecN:en the number of the

parity bits for puncturing is not a multiple of the length of the one parity bit sets.

21. The method of claim 17, further comprising:

receiving remaining bits, except for the punctured bits.
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29, The method of claim 17, wherein the number of parity bit sets is being determined

by b\eJ\ow equation

N
PR J
N |
where 4 dénotes the number of parity bit sets to be punctured, N, denotes the number of
parity bits to be punctured, M, denotes the length of one parity bit sets,

hY

\
23. The method of glaim 22, wherein the parity bit sets are formed by below equation

P={px | j=k mod C}}*{}§k<Nl—K,} ,

\

where P; denotes thejtxarity bit set, Ny denotes a length of a LDPC codeword,
K, denotes a length of an information word, M, denotes the length of one parity bit

sets, ¢ is a value satisfying ¢ = (N, 5\‘[\\’;) / My, where K,;/M; is an integer, and 0 £j < 4.
N\

\

24. The method of claim 23, wherein:

determining that all of parity bits correspanding to A parity bit sets Proy, Pr(1) s Pra-

;) are punctured; and

determining that additionally (N} - 360 ]\parity bits among the parity bits

corresponding to P4 are punctured.

25. An apparatus for channel decoding using a Low*Density Parity-Check (LDPC)

code, the apparatus comprising:
a demodulator for demodulating a signal transmitted from a tral smitter;
a puncturing pattern decision unit for determining position inforhiition of the punctured

parity bits by estimating information about a predetermined order of ‘parity bit sets to be

punctured and the number of parity bit sets ; and

a decoder for decoding data using the position information of the punctureg parity bits,

wherein determining position of punctured parity bits comprises,



=30 -

determining a number of parity bits to be punctured; and

determining a number of parity bit sets to be punctured based on the determined

{ parity bits to be punctured; and

acquiring a predetermined order of parity bit sets.

26. The apparatus of claim 25, wherein the predetermined order of parity bit sets is 6, 4,
18,9, 13, 8, 15, 20, 5, 17, 2, 24, 10, 22, 12, 3, 16, 23, 1, 14, 0, 21, 19, 7, 11, when a

codeword length is 16260,

27. The apparatus of clain 25, wherein the predetermined order of parity bit sets is 27,

13,29,32,5,0,11, 21, 33, 20, 25, 28, 18, 35, 8,3, 9, 31,22, 24, 7, 14, 17, 4, 2, 26, 16, 34,

19,10, 12, 23, 1, 6, 30, 15, when a dpdeword length is 16200.

28. The apparatus of claim 25, wherejn the puncturing pattern decision unit determines

that puncturing parity bits additionally is puhctured, when the number of the parity bits for

puncturing is not a multiple of the length of the ®pe parity bit sets.

29. The apparatus of claim 25, further comprising:

a receiver for receiving remaining bits, except for the punctured bits.
N\

N\
30. The apparatus of claim 25, wherein the number of parit \bit sets is being determined

by below equation \

N
A=|—-L \
[M f J N\,

where A denotes the number of parity bit sets to be punctured, N, denoié§ the number of

\

\.

parity bits to be punctured, A; denotes the length of one parity bit sets.

31. The apparatus of claim 30, wherein the parity bit sets are formed by below c}s{nion

P={p | j=k mod ¢, 0<k<N,-K)},
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\

\_  where P; denotes the j parity bit set, Ny denotes a length of a LDPC codeword,
K, dq\notcs a length of an information word, M; denotes the length of one parity bit
sets, q\ﬁsivalue satisfying g = (N, — K1) / My, where K,/M; is an integer, and 0%j<q.
\
\'\

32, The apparatus of claim 31, wherein the puncturing pattern decision unit determines
that all of parity Entf corresponding to A parity bit sets Prg), Pr(iy - Prca-s) are punctured,
and determines that Qd\ditional]y (N, - 360 4) parity bits among the parity bits corresponding

to Prsy are punctured. \ \,
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WHAT IS CLAIMED IS:

1. A method for channel encoding using a Low-Density Parity-Check
(LDPC) code, the method comprising:

determining a number of parity bits for puncturing;

determining a number of parity bit sets based on the number of parity bits
for puncturing, each of the parity bit sets being formed by parity bits at a
predetermined interval; and

puncturing parity bits based on the number of parity bit sets and a
predetermined order of parity bit sets to be punctured,

wherein the predetermined order of parity bit sets is determined as 6, 4, 18,
9, 13, 8, 15, 20, 5, 17, 2, 24, 10, 22, 12, 3, 16, 23, 1, 14, 0, 21, 19, 7, 11, when a
codeword length is 16200.

2. The method of claim 1, further comprising:
additionally puncturing parity bits, when the number of the parity bits for

puncturing is not a multiple of the length of the one parity bit sets.

3. The method of claim 1, further comprising:

transmitting remaining bits, except for the punctured bits.

4, The method of claim 1, wherein the number of parity bit sets is being

determined by below equation

N
— [Mo
A_M’
1

where 4 denotes the number of parity bit sets for puncturing, N, denotes the

number of parity bits for puncturing, M, denotes the length of one parity bit sets.

5. The method of claim 4, wherein the parity bit sets are formed by below
equation

Pi={px |j=k mod q, 0<k<N,-K;} ,

where P; denotes the j™ parity bit set, N; denotes a length of an LDPC

codeword, K; denotes a length of an information word, M; denotes the length of
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one parity bit sets, q is a value satisfying g = (N, —K) / M}, where K|/M; is an integer,
and 0< j<gq.

6. The method of claim 5, wherein:

all of parity bits corresponding to A parity bit sets Pgo), Px), ..., Pra-1) are
punctured; and

additionally (Ny- 360 A) parity bits among the parity bits corresponding to

Pra) are punctured.

7. A method for channel encoding using a Low-Density Parity-Check
(LDPC) code, the method comprising:

determining a number of parity bits for puncturing;

determining a number of parity bit sets based on the number of parity bits
for puncturing, each of the parity bit sets being formed by parity bits at a
predetermined interval; and

puncturing parity bits based on the number of parity bit sets and a
predetermined order of parity bit sets to be punctured,

wherein the predetermined order of parity bit sets is determined as 27, 13,
29, 32, 5,0, 11,21, 33, 20, 25, 28, 18, 35, 8, 3, 9, 31, 22, 24, 7, 14, 17, 4, 2, 26, 16,
34,19, 10, 12, 23, 1, 6, 30, 15, when a codeword length is 16200.

8. The method of claim 7, further comprising:
additionally puncturing parity bits, when the number of the parity bits for
puncturing is not a multiple of the length of the one parity bit sets.

9. The method of claim 7, further comprising:

transmitting remaining bits, except for the punctured bits.

10.  The method of claim 7, wherein the number of parity bit sets is being

determined by below equation

N
— |2

A—M,
1

where A denotes the number of parity bit sets for puncturing, N, denotes the

number of parity bits for puncturing, M; denotes the length of one parity bit sets.
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11.  The method of claim 10, wherein the parity bit sets are formed by
below equation

P={p« lj=k mod q, 0<k<N;-K;} ,

where P; denotes the j™ parity bit set, N; denotes a length of an LDPC
codeword, K; denotes a length of an information word, A, denotes the length of
one parity bit sets, q is a value satisfying ¢ = (N; —K;) / M, where K;/M is an integer,
and 0 < j <gq.

12. The method of claim 11, wherein:

all of parity bits corresponding to A parity bit sets Pxq), Pa1), ..., Pra-1) are
punctured; and

additionally (N,- 360 A) parity bits among the parity bits corresponding to

Pra) are punctured.

13.  An apparatus for channel encoding using a Low-Density Parity-
Check (LDPC) code, the apparatus comprising:

a puncturing pattern applier for determining a number of parity bits for
puncturing, determining a number of parity bit sets based on the number of parity
bits for puncturing, each of the parity bit sets being formed by parity bits at a
predetermined interval, and puncturing parity bits based on the number of parity bit
sets and a predetermined order of parity bit sets to be punctured,

wherein the predetermined order of parity bit sets is determined as 6, 4, 18,
9, 13, 8, 15, 20, 5, 17, 2, 24, 10, 22, 12, 3, 16, 23, 1, 14, 0, 21, 19, 7, 11, when a
codeword length is 16200.

14.  The apparatus of claim 13, wherein the puncturing pattern applier
additionally punctures parity bits, when the number of the parity bits for puncturing is

not a multiple of the length of the one parity bit sets.

15.  The apparatus of claim 13, further comprising:

a transmitter for transmitting remaining bits, except for the punctured bits.

16.  The apparatus of claim 13, wherein the number of parity bit sets is

being determined by below equation
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A=
M1’

where A denotes the number of parity bit sets for puncturing, N, denotes the

number of parity bits for puncturing, M; denotes the length of one parity bit sets.

17.  The apparatus of claim 16, wherein the parity bit sets are formed by
below equation

P={p |j=k mod q, 0< k<N,-K,} ,

where P; denotes the j™ parity bit set, N; denotes a length of an LDPC
codeword, K; denotes a length of an information word, M; denotes the length of
one parity bit sets, g is a value satisfying g = (N; —K;) / M,, where K;/M, is an integer,
and 0< j <gq.

18.  The apparatus of claim 17, wherein:

all of parity bits corresponding to A parity bit sets P, Prq1), ..., Pra-1y are
punctured; and

additionally (Np- 360 A) parity bits among the parity bits corresponding to

Pra) are punctured.

19.  An apparatus for channel encoding using a Low-Density Parity-
Check (LDPC) code, the apparatus comprising:

a puncturing pattern applier for determining a number of parity bits for
puncturing, determining a number of parity bit sets based on the number of parity
bits for puncturing, each of the parity bit sets being formed by parity bits at a
predetermined interval, and puncturing parity bits based on the number of parity bit
sets and a predetermined order of parity bit sets to be punctured,

wherein the predetermined order of parity bit sets is determined as 27, 13,
29,32,5,0, 11, 21, 33, 20, 25, 28, 18, 35, 8, 3, 9, 31, 22, 24, 7, 14, 17, 4, 2, 26, 16,
34,19, 10, 12, 23, 1, 6, 30, 15, when a codeword length is 16200.

20. The apparatus of claim 19, wherein the puncturing pattern applier
additionally punctures parity bits, when the number of the parity bits for puncturing

is not a multiple of the length of the one parity bit sets.
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21.  The apparatus of claim 19, further comprising:

a transmitter for transmitting remaining bits, except for the punctured bits.

22.  The apparatus of claim 19, wherein the number of parity bit sets is

being determined by below equation

N
— |r
A= |2,
“11

where A denotes the number of parity bit sets for puncturing, N, denotes the

number of parity bits for puncturing, M, denotes the length of one parity bit sets.

23.  The apparatus of claim 22, wherein the parity bit sets are formed by
below equation

Pi={pi j=k mod q, 0< k<N-K;} ,

where P; denotes the j™ parity bit set, N; denotes a length of an LDPC
codeword, K; denotes a length of an information word, M; denotes the length of
one parity bit sets, g is a value satisfying ¢ = (N; —K) / M, where K;/M| is an integer,
and 0 < j <gq.

24.  The apparatus of claim 23, wherein:

all of parity bits corresponding to A parity bit sets Pro), Pac1y, ..., Pra-1) are
punctured; and

additionally (N,- 360 A) parity bits among the parity bits corresponding to

Pr(a) are punctured.



