AN .
\CLAIMS

\ s A method for a channel encoding vsing a Low-Density Parity-Check (IL.DPC) code,
the mcfht-{c{ comprising:

determining a number of parity bits for puncturing;

fomﬁhg\parily bit sets from dividing the parity bits at predetermined intervals;

dclermihﬁzg a number of parity bit sets based on the number of parity bits for puncturing; and

puncturing }5}1\!'“ y bits based on the determined number of parity bit sets to be punctured, and
according (0 a }:nrcdclcr‘iﬁi‘nc{l order of parity bit sels to be punctured,

N
2, The method ofclan:i'\l_l, wherein the predetermined order of parity bit sets to be punctured is

determined as 6, 4, 13, 9, 18, 8,\T‘5,\ 20,5,17,2,22,24,7,12, 1, 16, 23, 14, 0, 21, 10, 19, 11, 3, when

a codeword length is 16200 and an information length is 7200, a modulation scheme is 16-Quadrature

Amplitude Modulation (16-QAM).

N
N

3. The methed of claim 1, wherein tlic predetermined order of parity bit sets to be punctured

N\
is determined as 6, 15, 13, 10, 3, 17, 21, 8, 5, 19, 2,23, 16,24, 7, 18, 1, 12, 20, 0, 4, 14, 9, 11, 22,
when a codeword length is 16200 and an inlhrnﬁil@pn length is 7200, a modulation scheme is 64

Quadrature Amplitude Modulation (64-QAM). \

\-.

\
\

4. The method of claim 1, further comprising:
additionally puncturing remaining parity bits except for, the punctured parity bits when the

number of the parity bits for puncturing is not a multiple of the number of parity bit sets.
\
\
5. The method of claims 1, wherein the number of parity bit sets is determined by below

equation;

N

\

where A denoles the number of parity bit sets for puncluring, N, denotes a number of

parity bits for puncturing, A4, denotes the number of bits in one parity bit sct.

6. The method of claims 1, wherein the parity bit scts are formed by below equation;

P={p; l j=k mod ¢, O0<k<N,-K,},
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where 7; denoles the j" parity bit set, ¥, denotes a length of an LDPC codeword, X,
denotes a length of an information word, M, denotes the number of bits in one parity bit set, qis

avalue satisfying ¢ = (N, — K)) /! M, where K,/M, is an integer, and 0 </ < g.

An apparatus for a channel encoding in a communication system using a Low-
Density Paxity-Check (LDPC) code, the method comprising;

a pun}:{m'ing pattern applier for determining a number of parity bits for puncturing, forming
parity bit sels i‘rﬁ*ﬂ{dividing the parity bits at predetermined intervals, determining a number of parity
bit sets based on tﬁe\number of parity bits for puncturing, and puncturing parity bits based on the
determined number of Wity bit sets to be punctured, and according to a predetermined order of parity

bil sets to be punctured.

8. The apparatus of claim\7, wherein the predetermined order of parity bit sets to be punctured
is determined as 6, 4, 13, 9, 18, 8IS, 20, 5, 17,2,22,24,7,12, 1, 16, 23, 14,0, 21, 10, 19, 11, 3,
when a codeword length is 16200 ad an information length is 7200, a modulation scheme is 16-
Quadrature Amplitude Modulation (16-Q f\fi}.
\

N

\

\
9. The apparatus of claim 7, wherely the predetermined order of parity bit sets (o be

punctured is determined as 6, 15, 13, 10, 3, 17, 2138, 5,19,2,23,16,24,7, 18,1, 12, 20, 0, 4, 14, 9,
11, 22, when a codeword length is 16200 and an infogmation length is 7200, a modulation scheme is

64 Quadrature Amplitude Modulation (64-QAM).

10. The apparatus of claim 7, the puncturing patlcr%g]ier additionally punctures remaining
parity bits except for the punctured parity bits when the number of.the parity bits for puncturing is not

a multiple of the number of parity bit sets.
\

\

N
I'1. The apparatus of claims 7, wherein the number of parity bit s is determined by
N\

below equation; \

NH .\\I
A=-L |
M,

where 4 denotes the number of parity bit sets for puncturing, ¥, denotes a numb

o of

parity bits for puncturing, M, denotes the number of bits in one parity bit set.

12. The apparatus of claims 7, wherein (he parity bit sets are formed by below equation;
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P{pi| j=k mod ¢, 0sh<nN,-K)3,

where P; denotes the j" parity bit set, N, denotes a length of an LDPC codeword, X
dedotes a length of an information word, M, denotes the number of bits in one parity bit set, ¢ is

avalug satisfying ¢ = (N, - K,}/ M,, where K,/M, is an integer, and 0 < <gq.

13\ A method for a channel decoding using a Low-Density Parity-Check (I.DPC) code,
the method cor\? rising:

demodulalipg a signal transmitted from a transmitter;

determining position information of the punctured parity bits by estimating information about
a predetermined order (h"-‘parity bit sets to be punctured and the number of parity bit sets ; and

decoding data usir:é\ghe positions of the punctured parity bits,

wherein del‘crmininé-.positi()n information of punctured parity bits comprises,

determining a number o parity bits to be punctured;

determining a number o .Earity bit sets to be punctured based on the determined
number of parity bits to be punclurei’!«;\and

acquiring a predetermined order of parity bit sets.

\
\

N\
A i ' ]
14. The method of claim 13, wherein'the predetermined order of parity bit sets to be

punctured is determined as 6, 4, 13, 9, 18, 8, 15, 20\\‘2 17,2,22,24,7,12,1, 16,23, 14,0, 21, 10, 19,

%

\ . . .
11, 3, when a codeword length is 16200 and an information length is 7200, a modulation scheme is
16-Quadrature Amplitude Modulation (16-QAM), N

N\
N

\,\
15. The method of claim 13, wherein the prcdelcrm_mcd order of parity bil sets to be
punctured is determined as 6, 15, 13, 10, 3, 17, 21, 8, 5, 19, 2, 23.."'4_‘6, 24,7,18, 1,12, 20, 0,4, 14, 9,
11, 22, when a codeword length is 16200 and an information length \'It-}. 7200, a modulation scheme is

64 Quadrature Amplitude Modulation (64-QAM). '\,\

\

16. The method of claim 13, the step of determining positions of lli’{;\puuctured parity bits,
comprises: \
on the number of

additionally determining positions of the remaining punctured parity bits w

the punctured bits is not a multiple of the number of parity bit sets.

17. The method of claims 13, wherein the number of parity bit sets is determined

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

bits fo ‘Kuncturing, M, denotes the number of bits in one parity bil set,

18.\’111&: method of claims 13, wherein the parity bit sets are formed by below equation;

Pr{po Nk mod g, 0<k<N,-K .

where £; Ilc"h:_pntc.\; the " parity bit set, N; denotes a length of an LDPC codeword, K, denotes a
length of an 1'11{’{)1'111‘5'1-1'_011 word, M, denotes the number of bits in one parity bit set, ¢ is a value
satisfying ¢ = (N; ~ K,)\?'\{w',, where K;/M, is an integer, and 0 </ < ¢.

AY
\

19. An appaml.{'i's\ for a channel decoding using a Low-Density Parity-Check (LDPC)
code, the method comprising; \\

a demodulator for demodulh’ng a signal transmitted from a transmitter;

a puncturing pattern estimator \or determining position information of the punctured parity
bits by estimating information about a lleéu!_clcrmined order of parity bit sets to be punctured and the
number of parity bit sets; and I‘\,\

a decoder for decoding data using the |_1G~.~;jllions of the punctured parity bits,

wherein determining position il]fbl‘mali\o.t_] of punctured parity bits comprises,

determining a number of parity bits to be i}\al\l\}L‘;lUl'C(];

determining a number of parity bit sets to\b\c punctured based on the determined
number of parity bits to be punctured: and \

acquiring a predetermined order of parity bit sets. \

20. The apparatus of claim 19, wherein the pl’edetermincd‘-«qrdcr of parily bit sets to be
punctured is determined as 6, 4, 13,9, 18, 8, 15, 20, 5, 17, 2,22,24,7, 1f2:~\l, 16,23, 14,0, 21, 10, 19,
11, 3, when a codeword length is 16200 and an information length is 720(5‘.\51 modulation scheme is

16-Quadrature Amplitude Modulation (16-QA M).

%

N\

21. The apparatus of claim 19, wherein the predetermined order of pariiy\ bil sets to be

punctured is determined as 6, 15, 13, 10, 3, 17, 21, 8. 5, 19, 2, 23,16,24,7,18, 1,12, 3 ,0,4,14,90,

IT, 22, when a codeword length is 16200 and an information length is 7200, a modulatiom\scheme is

64 Quadrature Amplitude Modulation (64-QAM).

22. The apparatus of claim 19, the puncturing pattern estimator comprising: \
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the pucturing pattern estimator for additionally determining positions of the remaining

punctured parity bits when the number of the punctured bits is not a multipie of the number of parity

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

bits for puncturing, M.\‘-(\Ienolcs the number of bits in one parity bit set.

24. The apparatus ui\;_lzlims 19, wherein the parity bit sets are formed by below equation;

P={p, |jE/\' mod ¢, IS‘.E-'A'E:{(\/’ 1K},

where P; denotes the ]J:i‘ri_ly bit set, N, denotes a length of an LDPC codeword, K denoles a
length of an information word, M(/."(]ICIEOI.CS the number of bils in one parity bil sel, ¢ is a value

satisfying g = (N, ~ K;) / M,, where !(;?ﬂff_, is an integer, and 0 £ < ¢.
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CLAIMS:

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;

forming parity bit sets from dividing the parity bits at predetermined intervals;

determining a number of parity bit sets based on the number of parity bits for puncturing;
and

puncturing parity bits based on the determined number of parity bit sets to be punctured, and

according to a predetermined order of parity bit sets to be punctured.

2 The method of claim 1, wherein the predetermined order of parity bit sets to be punctured is
determined as 6, 4, 13,9, 18, 8, 15,20, 5,17,2,22, 24,7, 12, 1, 16, 23, 14, 0, 21, 10, 19, 11, 3, when
a codeword length is 16200 and an information length is 7200, a modulation scheme is 16-Quadrature
Amplitude Modulation (16-QAM).

3. The method of claim 1, wherein the predetermined order of parity bit sets to be punctured is

determined as 6, 15, 13, 10, 3,17, 21, 8, 5, 19, 2, 23, 16, 24, 7, 18, 1, 12, 20, 0, 4, 14, 9, 11, 22, when

a codeword length is 16200 and an information length is 7200, a modulation scheme is 64 Quadrature
Amplitude Modulation (64-QAM).

4. The method of claim 1, further comprising:
additionally puncturing remaining parity bits except for the punctured parity bits when the

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

5. The method of claims 1, wherein the number of parity bit sets is determined by below

equation;

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

bits for puncturing, M, denotes the number of bits in one parity bit set.

6. The method of claims 5, 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 an LDPC codeword, K; denotes
a length of an information word, M, denotes the number of bits in one parity bit set, g is a value

satisfying ¢ = (N, — K;) / M,, where K,/M, is an integer, and 0 <j <gq.
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7. An apparatus for channel encoding in a communication system using a Low-Density Parity-
Check (LDPC) code, comprising:

a puncturing pattern applier arranged to:

determine a number of parity bits for puncturing;

form parity bit sets from dividing the parity bits at predetermined intervals;

determine a number of parity bit sets based on the number of parity bits for puncturing; and

puncture parity bits based on the determined number of parity bit sets to be punctured, and

according to a predetermined order of parity bit sets to be punctured.

8. The apparatus of claim 7, wherein the predetermined order of parity bit sets to be punctured
is determined as 6, 4, 13,9, 18, 8, 15, 20, 5, 17, 2, 22,24, 7, 12, 1, 16, 23, 14, 0, 21, 10, 19, 11, 3,
when a codeword length is 16200 and an information length is 7200, a modulation scheme is 16-

Quadrature Amplitude Modulation (16-QAM).

9. The apparatus of claim 7, wherein the predetermined order of parity bit sets to be punctured
is determined as 6, 15, 13, 10, 3, 17, 21, §, 5, 19, 2, 23, 16, 24,7, 18, 1, 12, 20, 0, 4, 14, 9, 11, 22,
when a codeword length is 16200 and an information length is 7200, a modulation scheme is 64

Quadrature Amplitude Modulation (64-QAM).

10. The apparatus of claim 7, wherein the puncturing pattern applier additionally punctures
remaining parity bits except for the punctured parity bits when the number of the parity bits for

puncturing is not a multiple of the number of parity bit sets.

11. The apparatus of claims 7, wherein the number of parity bit sets is determined by below

equation;

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

bits for puncturing, M, denotes the number of bits in one parity bit set.

12. The apparatus of claims 11, wherein the parity bit sets are formed by below equation;
P={pi| j=k mod q, 0<k<N-K}},

where P; denotes the " parity bit set, N, denotes a length of an LDPC codeword, K; denotes
a length of an information word, M, denotes the number of bits in one parity bit set, q is a value

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

13. A method for channel encoding, substantially as herein described with reference to the

accompanying drawings.
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14. An apparatus for channel encoding, substantially as herein described with reference to the

accompanying drawings.



