
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 estffhating 

information about a predetermined order of parity bit sets to be punctured and the/lumber of 
parity bit sets; and 

decoding data using the position information of the punctured parity 
wherein determining position of punctured parity bits comprises: 

determining a number of parity bits to be punctured; 
determining a number of parity bit sets to be /ninctured based on the 

determined number of parity bits to be punctured; and 
acquiring a predetermined order of parity bit /6ts, 

wherein the predetermined order of parity j/t sets is 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, wl^n a codeword length is 16200. 

2. The method of claim 1, further comprising/ 
determining that puncturing parity bits a^fditionally is punctured, when the number of 

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

3. The method of claim 1, further yomprising: 
receiving remaining bits, exc/pt for the punctured bits. 

25 4. The method of claim l/whercin the number of parity bit sets is being determined by 
below equation 

where <4 ^denotes the number of parity bit sets to be punctured, Np denotes the number 
of parity bits to/e punctured, Mt denotes the length of one parity bit sets. 

5. /lie method of claim 4, wherein the parity bit sets are formed by below equation 
Pj= {pk \j=k mod q, Q<k<NrKi} , 

where Pj denotes the j" parity bit set, JV( denotes a length of a LDPC codeword, K\ 
lotes a length of an information word, A/, denotes the length of one parity bit sets, q is a 

35 /value satisfying q = {N,~ K/) / Mi, where KJMt is an integer, and 0 <j <q. 

The method of claim 5, wherein: 



determining that all of parity bits corresponding to A parity bit sets P^\),J\(A-
/) are punctured; and 

determining that additionally (Np - 360 A) parity bits among the parity bits ̂  
corresponding to PMA) are punctured. 

7. A method for channel decoding using a Low-Density Parity-Check (LDPC) c/(\c. the 
method comprising: 

demodulating a signal transmitted from a transmitter; 
determining position information of the punctured parity bit^by estimating 

10 information about a predetermined order of parity bit sets to be puncturedymid the number of 
parity bit sets; and 

decoding data using the position information of the puncturcc/parity bits, 
wherein determining position information of punctured piynty bits comprises: 

determining a number of parity bits to be puiunured; 
15 determining a number of parity bit set/ to be punctured based on the 

determined number of parity bits to be punctured; and 
acquiring a predetermined order of n/'ity bit sets, 
wherein the predetermined order 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, l/l7, 4, 2, 26, 16, 34, 19, 10, 12, 23, 1, 6, 30, 
20 15, when a codeword length is 16200. 

8. The method of claim 7, further o6mprising: 
determining that puncturing i^irity bits additionally is punctured, when the number of 

the parity bits for puncturing is not/multiple of the length of the one parity bit sets. 
25 

9. The method of clairo^, further comprising: 
receiving remaining bits, except for the punctured bits. 

10. The methojjrof claim 7, wherein the number of parity bit sets is being determined by 
30 below equation 

where A denotes the number of parity bit sets to be punctured, Np denotes the number 
of Rjrffity bits to be punctured, M/ denotes the length of one parity bit sets. 

35 /ll. The method of claim 10, wherein the parity bit sets are formed by below equation 
Pj=\Pk \j=k mod q, 0<k<NrKi} , 

where Pj denotes the j,h parity bit set, denotes a length of a LDPC codeword, K\ 
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denotes a length of an information word, M] denotes the length of one parity bit sets, q is a 
value satisfying q = {Ni - Ki) / Mi, where Kit Mi is an integer, and 0 <j < q. 

12. The method of claim 11, wherein: 
5 determining that all of parity bits corresponding to A parity bit sets P„(n)> fnO)> ...•/**(A-

i) are punctured; and 
determining that additionally (Np - 360 A) parity bits among the yflrity bits 

corresponding to P^A) are punctured. 

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

a demodulator for demodulating a signal transmitted from a uSnsmittcr; 
a puncturing pattern decision unit for determining position information of the 

punctured parity bits by estimating information about a predetermined order of parity bit sets to 
15 be punctured and the number of parity bit sets; and 

a decoder for decoding data using the position information of the punctured parity bits, 
wherein determining position information of pjmcturcd parity bits comprises: 

determining a number of parity biJS to be punctured; 
determining a number of pamy bit sets to be punctured based on the 

20 determined number of parity bits to be puncturea; and 
acquiring a predetermincprorder of parity bit sets, 
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, I4fl, 21, 19, 7, 11, when a codeword length is 16200. 

25 14. The apparatus of claiu/l3, 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 a multiplorof the length of the one parity bit sets. 

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

16. Tha^apparatus of claim 13, wherein the number of parity bit sets is being determined 
by below Equation 

A = N„ 

M i j 

35 / where A denotes the number of parity bit sets to be punctured, Np denotes the number 
of parity bits to be punctured, Mt 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 
Pj={pk Ipk mod q, 0<k<NrKi] , 

where Pj denotes the jlh parity bit set, N] denotes a length of a LDPC codeword, Kf 
denotes a length of an information word, M\ denotes the length of one parity bit sets, q is^\ 

5 value satisfying q = (Nt - Kt) / Mh where K//Mi is an integer, and 0 <j <q, 

18. The apparatus of claim 17, wherein the puncturing pattern decision unit yC-termines 
that all of parity bits corresponding to A parity bit sets Pn(G), PM\),..., P^AD are nmctuifcd, and 
determines that additionally (Np- 360 A) parity bits among the parity bits corresponding to P*(A) 

10 are punctured, 

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

a demodulator for demodulating a signal transmitted frafil a transmitter; 
15 a puncturing pattern decision unit for dclerminirffi: 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 positiyfi information of the punctured parity bits, 
wherein determining position informati&rof punctured parity bits comprises: 

20 determining a number of pany bits to be punctured; 
determining a number yf parity bit sets to be punctured based on the 

determined number of parity bits to be pwrctured; and 
acquiring a predetermined order of parity bit sets, 
wherein the predetermined order of parity bit sets is 27, 13, 29, 32, 5, 0, 11, 

25 21, 33, 20, 25, 28, 18, 35, 8, 3, j/fl, 22, 24, 7, 14, 17, 4, 2, 26, 16, 34, 19, 10, 12, 23, 1, 6, 30, 
15, when a codeword length \y\ 6200 

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

30 puncturing is not .uAiuiltiplc of the length of the one parity bit sets. 

21. ThVapparalus of claim 19, further comprising: 
rrccciver for receiving remaining bits, except for the punctured bits. 

35 22 / The apparatus of claim 19, wherein the number of parity bit sets is being determined 
below equation 

M, 
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where A denotes the number of parity bit sets to be punctured, Np denotes the number 
of parity bits to be punctured, Mi denotes the length of one parity bit sets. 

23. The apparatus of claim 22, wherein the parity bit sets are formed by below equation, 
5 Pj= {pk I j*k mod q, 0 <,k<NrKi} , 

where Pj denotes the j,h parity bit set, N\ denotes a letigm oi a cuuc^oru, i\| 
denotes a length of an information word, M\ denotes the length of one parity bit ^ts, q is a 
value satisfying q = {Nt- Kt) / Mi, where Ki!M, is an integer, and 0<j <q. 

10 24. The apparatus of claim 23, wherein the puncturing pattern decision unit determines 
that all of parity bits corresponding to A parity bit sets PK^, P^i), ..., PKJ.^ are punctured, and 
determines that additionally (Np -360 A) parity bits among the parity l^ns corresponding to 
are punctured. 
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CLAIMS 

1. A method for channel decoding using a low-density parity check (LDPC) code, 
the method comprising: 

5 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; 

10 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 P„(o), Pm> •••> p*(A-n where TU(0), TC(1) JI(A-1) = 6, 4, 18, 9, 13, 8, 15, 20, 5, 17, 2, 
15 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={pJM mod q, 0</(<A/f-Kf}, 

where Pt denotes the j,h parity bit set, denotes the codeword length, K-i 
denotes a length of an information word, Mi denotes the length of one parity bit sets, q 

20 is a value satisfying q= (A/?- Ki) I M1t where K1IM1 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 multiple 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. 

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

A = HJL 
M, 30 defined by 

where A denotes the number of the punctured parity bit sets, Np denotes the 
number of the punctured parity bits, M1 denotes the length of one parity bit set. 

5. The method of claim 1, wherein: 
35 determining that ali of the parity bits corresponding to a number A of the parity 

bit sets PK{to), Pm, ..., P<M) are punctured; and 
determining that additional (Np - 360 A) parity bits among the parity bits 

corresponding to the parity bit set Pn(A) 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; 
5 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 

10 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 8,(0), P„0), .... P*(A-n where 7t(0), TI(1), .... w(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, 

15 when a codeword length is 16200, 
wherein the punctured parity bit sets are formed by below equation 

Pj={Pk IM mod q, 0</c<A/rK?} , 
where Pj denotes the jth 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, q 
20 is a value satisfying <7 = (A/f — K?) /Mh where K1/M1 is an integer, and 0<j < 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 
25 bit sets. 

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

30 9. The method of claim 6, wherein the number of parity bit sets is being 
determined by below equation 

35 

A = El 
M, j 

where A denotes the number of the punctured parity bit sets, Np denotes the 
number of the punctured parity bits, M1 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 Pn(0) 

Pn&h pn(A-D are punctured; and 
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determining that additionally (Np - 360 A) parity bits among the parity bits 
corresponding to PK{A) are punctured. 

11. An apparatus for channel decoding using a low-density parity-check (LDPC) 
5 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 

10 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 Pm, P*(i) Pn(A-i) where 7i(0), it(1), ..., w(A-1) =6, 4, 18, 9, 13, 8, 15, 20, 5, 17, 2, 
15 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 
PriPk lM mod q, 0<k<NrKi} , 

where Pj denotes the j,h parity bit set, N\ denotes the codeword length, K 
denotes a length of an information word, Mi denotes the length of one parity bit sets, q 

20 is a value satisfying q = (A/? - K-,) / M1t where K-ilM-, 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 

30 
14. The apparatus of claim 11, wherein the number of punctured parity bit sets is 
defined by 

A = EJL 
MI 

where A denotes the number of the punctured parity bit sets, Np denotes the 
number of punctured parity bits, M1 denotes the length of one parity bit set. 

35 15. The apparatus of claim 11, wherein the puncturing pattern decision unit 
determines that all of parity bits corresponding to A parity bit sets P,m, PK(1), .... 
are punctured, and determines that additionally (Np - 360 ,4) parity bits among the 
parity bits corresponding to P-^ 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; 
5 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 
10 parity bits, 

wherein the predetermined order of parity bit sets to be punctured is defined 
by P,(o), Rr(i), . .. P*<fl-i) where jr(0), jt(1), ..., w(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 iength is 16200, 

15 wherein the punctured parity bit sets are formed by below equation 
PpiPklj^k mod q, 0<k<NrKi} , 

where Pt denotes the jth parity bit set, A/i denotes the codeword length, K* 
denotes a length of an information word, M\ denotes the length of one parity bit sets, q 
is a value satisfying q = (Nt- K,) / Mh where K1/M1 is an integer, and 0<j < q. 

20 
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. 

25 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 L 1J, 

30 where A denotes the number of the punctured parity bit sets, Np denotes the 
number of the punctured parity bits, Mi 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 PK(o>, P„(D, ..., PMA-D 

35 are punctured, and determines that additionally (Np - 360 A) parity bits among the 
parity bits corresponding to PnW are punctured. 


