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CLAIMS

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

demodulating a signal transmitted from a transmitter;

determining position information of the punctured parity bits by esymating
information about a predetermined order of parity bit sets to be punctured and the Aumber of
parity bit sets; and

decoding data using the position information of the punctured parity bits,

wherein determining position of punctured parity bits comprises:

determining a number of parity bits to be punctured;

determined number of parity bits to be punctured; and

acquiring a predetermined order of parity bit g€ts,

wherein the predetermined order of parity Wt 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, whfn a codeword length is 16200.

2. The method of claim 1, further comprising;
determining that puncturing parity bits gdditionally is punctured, when the number of

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

3. The method of claim 1, further gbmprising:

receiving remaining bits, excgpt for the punctured bits,

4. The method of claim L/wherein the number of parity bit sets is being determined by

below equation

where 4 Aenotes the number of parity bit sets to be punctured, N, denotes the number

of parity bits tofe punctured, M, denotes the length of one parity bit sets.

5: #he method of claim 4, wherein the parity bit sets are formed by below equation
P={p| j=k mod g, 0<k<N;-K}} ,
where P, denotes the j" parity bit set, N, denotes a length of a LDPC codeword, K;
notes 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.

6. The method of claim 5, wherein:
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determining that all of parity bits corresponding to 4 parity bit sets Prg), Pr(1ys «ves Pra-
1 are punctured; and
determining that additionally (N, - 360 A) parity bits among the parity bits

corresponding to Py are punctured.

7. A method for channel decoding using a Low-Density Parity-Check (LDPC) cghle, the
method comprising:
demodulating a signal transmitted from a transmitter;
determining position information 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
decoding data using the position information of the punctureg/parity bits,

determining a number of parity bit scty/to be punctured based on the
determined number of parity bits to be punctured; and
acquiring a predetermined order of pgfity bit sets,
parity bit sets is 27, 13, 29, 32, 5, 0, 11,
17, 4,2, 26, 16, 34, 19, 10, 12, 23, 1, 6, 30,

wherein the predetermined order
21, 33, 20, 25, 28, 18, 35, 8,3,9,31,22,24,7, 1
15, when a codeword length is 16200.
8. The method of claim 7, further gbmprising:
determining that puncturing glrity bits additionally is punctured, when the number of

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

9. The method of clai
receiving remainjfg bits, except for the punctured bits.

, further comprising:

10. The methog/of claim 7, wherein the number of parity bit sets is being determined by

below equation

The method of claim 10, wherein the parity bit sets are formed by below equation
P={p;| j=k mod q, 0<k<N-K;} ,
where P; denotes the ™ parity bit set, N; denotes a length of a LDPC codeword, K|




10

15

20

25

30

i

denotes a length of an information word, M, denotes the length of one parity bit sets, ¢ is a

value satisfying ¢ = (N, — K} / M}, where K,/M, is an integer, and 0 <j <gq.

12. The method of claim 11, wherein:

determining that all of parity bits corresponding to A parity bit sets Py, Pr(1)s -yl n(a-
n are punctured; and

determining that additionally (N, - 360 A) parity bits among the phrity bits

corresponding to Py, are punctured.

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

a demodulator for demodulating a signal transmitted from a smitter;

a puncturing pattern decision unit for determining pgfsition information of the
punctured parity bits by estimating information about a predeterpfined order of parity bit sets to
be punctured and the number of parity bit sets; and

a decoder for decoding data using the position infgfmation of the punctured parity bits,
wherein determining position information of pynctured parity bits comprises:
determining a number of parity bij§ to be punctured;
determining a number of papfly bit sets to be punctured based on the
determined number of parity bits to be puncturgd; and
acquiring a predeterminegforder of parity bit sets,
wherein the predetermjfed 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, 140, 21, 19, 7, 11, when a codeword length is 16200.

14, The apparatus of clainy/13, wherein the puncturing pattern decision unit determines
that puncturing parity bits agditionally is punctured, when the number of the parity bits for

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

15. The apparaifs of claim 13, further comprising:

a receivey for receiving remaining bits, except for the punctured bits.

16. Thy’apparatus of claim 13, wherein the number of parity bit sets is being determined

uation

where 4 denotes 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.
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17. The apparatus of claim 16, wherein the parity bit sets are formed by below equation
P={px j=k mod g, O<k<N;-K}} ,
where P; denotes the j"‘ parity bit set, N, denotes a length of a LDPC codeword, K;
denotes a length of an information word, M, denotes the length of one parity bit sets, g is/
value satisfying g = (N, — K;) / M,, where K,/M;, is an integer, and 0 <j <p¢,

18, The apparatus of claim 17, wherein the puncturing pattern decision unit getermines
that all of parity bits corresponding to A parity bit sets Py, Pr(1), -.» Pria-sy are pynctured, and
determines that additionally (N, - 360 A) parity bits among the parity bits correghonding to Py

are punctured.

19. An apparatus for channel decoding using a Low-Density Paplfty-Check (LDPC) code,
the apparatus comprising;

a demodulator for demodulating a signal transmitted frgfn a transmitter;

a puncturing pattern decision unit for determinjfg position information 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 positigh information of the punctured parity bits,
wherein determining position informatiopf of punctured parity bits comprises:
determining a number of papty bits to be punctured;
determining a number gh parity bit sets to be punctured based on the
determined number of parity bits to be puffctured; and
acquiring a predetepmined order of parity bit sets,
wherein the predgétermined 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 codeword length ig/1 6200.

20. The apparatus4f claim 19, wherein the puncturing pattern decision unit determines
that puncturing parity/ bits additionally is punctured, when the number of the parity bits for

puncturing is not gAnultiple of the length of the one parity bit sets.

21, Thyfapparatus of claim 19, further comprising:

receiver for receiving remaining bits, except for the punctured bits.

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

below equation
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where A denotes 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.

23, The apparatus of claim 22, wherein the parity bit sets are formed by below equation
Pr{pi| j=k mod ¢, 0<k<N,-K;}
where P; denotes the j‘h parity bit set, N; denotes a length of a LDPC codewérd, K,

24, The apparatus of claim 23, wherein the puncturing pattern decisyfn unit determines
that all of parity bits corresponding to A parity bit sets Py, Pr), ».., Prfls) are punctured, and
determines that additionally (N, - 360 A) parity bits among the parity his corresponding to Py
are punctured.
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CLAIMS

1. A method for channel decoding using a low-density parity check (LDPC) code,
the method comprising:
demodulating a signal transmitted from a transmitter;

determining a number of punctured parity bits;
determining a number of punctured parity bit sets based on the determined

number of the punctured parity bits;
acquiring a predetermined order of punctured parity bit sets;

determining position information of the punctured parity bits based on the
predetermined order; and

decoding data using the position information of the punctured parity bits,

wherein the predetermined order of parity bit sets to be punctured is defined
by Proy Prys -1 Pra-ry Where n(0), n(1), ..., n(A-1) =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,

wherein the punctured parity bit sets are formed by below equation

P={pil j=k mod g, 0<k<Ny-K3}

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

2. The method of claim 1, further comprising:
determining that additional parity bits is punctured, when the number of the
punctured parity bits is not a muitiple of the length of one parity bit set.

3. The method of claim 1, further comprising:
receiving remaining bits, except for the punctured parity bits.

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

defined by e .

where A denotes the number of the punctured parity bit sets, N, denotes the
number of the punctured parity bits, M, denotes the length of one parity bit set.

5. The method of claim 1, wherein:

determining that all of the parity bits corresponding to a number A of the parity
bit sets P.q), Prq). ..., Pxa-1 are punctured; and

determining that additional (N, - 360 A) parity bits among the parity bits
corresponding to the parity bit set P, are punctured.
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6. A method for channel decoding using a low-density paritycheck (LDPC) code,
the method comprising:

demodulating a signal transmitted from a transmitter;

determining a number of punctured parity bits;

determining a number of punctured parity bit sets based on the determined
number of the punctured parity bits;

acquiring a predetermined order of punctured parity bit sets;

determining position information of the punctured parity bits based on the
predetermined order; and

decoding data using the position information of the punctured parity bits,

wherein the predetermined order of parity bit sets to be punctured is defined
by Pro), Praty, - Paa-ny where n(0), n(1), ..., n(A-1) =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,

wherein the punctured parity bit sets are formed by below equation

P={p«| =k mod q, O<k<Ny-Ki}

where P, denotes the ™ parity bit set, N, denotes the codeword length, 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 K4/M, is an integer, and 0 < < q.

7. The method of claim 6, further comprising:
determining that puncturing parity bits additionally is punctured, when the
number of the parity bits for puncturing is not a multiple of the length of the one parity

bit sets.

8. The method of claim 6, further comprising:
receiving remaining bits, except for the punctured bits.

9. The method of claim 6, wherein the number of parity bit sets is being

N
A = | =L
"M,J

where A denotes the number of the punctured parity bit sets, N, denotes the

determined by below equation

number of the punctured parity bits, M, denotes the length of one parity bit set.

10. The method of claim 6, wherein:
determining that all of parity bits corresponding to A parity bit sets Py,
Pxy, ..., Pxa-1y @re punctured; and
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determining that additionally (N, - 360 A) parity bits among the parity bits
corresponding to P,y are punctured.

1. 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 transmitter;

a puncturing pattern decision unit for determining a number of punctured
parity bits, determining a number of punctured parity bit sets based on the determined
number of the punctured parity bits, acquiring a predetermined order of punctured
parity bit sets; and

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

wherein the predetermined order of parity bit sets to be punctured is defined
by Proy Pxty, - Pria-1y where n(0), n(1), ..., n(A-1) =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,

wherein the punctured parity bit sets are formed by below equation

P={px| j=k mod q, O<k<Ny-K3} ,

where P; denotes the j™ parity bit set, N, denotes the codeword length, K;
denotes a length of an information word, M, denotes the length of one parity bit sets, g
is a value satisfying g = (Ny— Ky) / M;, where K4/M;, is an integer, and 0<j < q.

12. The apparatus of claim 11, wherein the puncturing pattern decision unit
determines that additional parity bits is punctured, when the number of the punctured
parity bits is not a multiple of the length of one parity bit set.

13. The apparatus of claim 11, further comprising:
a receiver for receiving remaining bits, except for the punctured parity bits.

14, The apparatus of claim 11, wherein the number of punctured parity bit sets is
defined by

where A denotes the number of the punctured parity bit sets, N, denotes the
number of punctured parity bits, M; denotes the length of one parity bit set.

15. The apparatus of claim 11, wherein the puncturing pattern decision unit
determines that all of parity bits corresponding to A parity bit sets Pg), Prct), -... Pra-1)
are punctured, and determines that additionally (N, - 360 A) parity bits among the
parity bits corresponding to Py are punctured.
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16. 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 transmitter;

a puncturing pattern decision unit for determining a number of punctured
parity bits, determining a number of punctured parity bit sets based on the determined
number of the punctured parity bits, acquiring a predetermined order of punctured
parity bit sets; and

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

wherein the predetermined order of parity bit sets to be punctured is defined
by Py, Prgty, -, Pxa-n Where n(0), n(1), ..., m(A-1) =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,

wherein the punctured parity bit sets are formed by below equation

P={pi| j=k mod g, 0<k<NrK}

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

17. The apparatus of claim 16, wherein the puncturing pattern decision unit
determines that additional parity bits additionally is punctured, when the number of the
punctured parity bits is not a multiple of the length of one parity bit set.

18. The apparatus of claim 16, further comprising:
a receiver for receiving remaining bits, except for the punctured parity bits.

19. The apparatus of claim 16, wherein the number of the punctured parity bit

sets is defined by M, .

where A denotes the number of the punctured parity bit sets, N, denotes the
number of the punctured parity bits, M, denotes the length of one parity bit set.

20. The apparatus of claim 16, wherein the puncturing pattern decision unit
determines that all of parity bits corresponding to A parity bit sets Pxg), Pxt)s - Pria-n
are punctured, and determines that additionally (N, - 360 A) parity bits among the
parity bits corresponding to P, are punctured.



