Claims

I. A method for a channel encoding using a Low-Density Parity-Check (LDPC)
cude, the method comprising:
dividing information bits into a plurality of bit groups;
letermining a number of information bits to be shorlened;

determining a number of bil groups to be shortened based on the determined
number of ﬁb{mmion bits to be shorlened;

shm'lcmi\h,\‘z information bits in the determined number of bil groups according (o a
predetermined orda\and

LDPC encoding shortened information bits.
\

2. The method ofkql 1, further comprising:
determining a numhe?\of information bits to be obtained by shortening for

determining the number of inl’m'mé‘b'\on bits 1o be shortened.

3. The method of claim 1, w!wxm the predelermined order is 18" bil group, 17"
bit group, 16" bit group, 15" bit group, ]4;;\"b\il group, 13" bit group, 12" bit group, 11" bit
group, 4" bit group, 10™ bit group, 9" bit groﬁ{, 8" bit group, 7" bit group, 3" bit group,
2™ bit group, 1% bit group, 6" bit group, 5" bi;\gg-nup, 19™ bit group, and 0™ bit group,
when a codeword length is 16200, the information biNs 7200, and a modulation scheme is
16-QAM, \

4. The method of ¢laim 1, wherein the predetermin&kprdcr is 18" bit group, 17"
bit group, 16" bit group, 4™ bit group, 15" bit group, 14" bit grt\iup. 13" bit group, 12" bit
group, 3" bit group, 11" bit group, 10™ bit group, 9™ bit group, 2“".'150\ group, 8" bit group,
7" bit group, 1" bit group, 6" bit group, 5" bit group, 19" bit group, an?l‘-!\J"" bit group, when
a codeword length is 16200, the information bits is 7200, and a modulgtion scheme is
64-QAM. \\

5. The method of claim 1, comprising:

when a number of bits of ¢ach bit group is 360 and the information bits is 7200y

shortening all information bits in bit groups from 0" bit group to (m-1)" bit gro
in the predetermined order; and

shortening (7200-K-360m) information bits in m™ bit group in the predetermined

order,



wherein, K; is a number of information bits (0 be obtained by shortening, (7200-K5)

\

\ _ . . . 7200- K
\ is the number of information bits to be shortened, and m = | ~—————=2 |
\ 360
\ .
\ 6. An apparatus for a channel encoding using a Low-Density Parity-Check (L.DPC)
xi‘dc. the apparatus comprising:

a parity-check matrix extractor for dividing information bits into a plurality of bit
groupsidetermining a number of information bits to be shortened, determining a number of
bit group$ to be shortened based on the determined number of information bits to be
shortened, and shortening information Dbits in the determined number of bit groups
according o a I\i\u:dc{crmined order; and

LDPC encagder for LDPC encoding shortened information bits.

7. The apparalus‘-\;‘ll‘claim 6, wherein the shorlening pattern applier is configured to
determine a number of in Iﬁqnﬂliun bits to be obtained by shortening for determining the

number of information bits 1:0M shortened.

8. The apparatus of claim (‘;I‘\y_vherein the predetermined ovder is 18" bit group, 17"
bit group, 16" bit group, 15™ bit gmul;\;q 4™ bit group, 13" bit group, 12" bit group, 11" bit
group, 4™ bit group, 10" bit group, 9" b‘i"f\gmup, 8" bit group, 7™ bit group, 3" bit group,
2" bit group, 1™ bit group, 6™ bit group, :)E”‘ bit group, 19" bit group, and 0" bit group,
when a codeword length is 16200, the ini"ormalm:\x bits is 7200, and a modulation scheme is

16-QAM. \

hY

9. The apparatus of claim 6, wherein the ])1'ccl§xmincd order is 18" bil group, 17"
bit group, 16" bit group, 4™ bit group, 15" bit group, 14" Bit group, 13" bit group, 12" bit
group, 3" bit group, 11" bit group, 10" bit group, 9" bit group, 2" bit group, 8" bit group,
7" bit group, 1% bit group, 6" bit group, 5" bit group, 19" bit grobyp, and 0" bit group, when
a codeword length is 16200, the information bits is 7200, and 5\{110(111121&011 scheme is

64-QAM. \\

\

10. The apparatus of claim 6, further comprising means for, when a'yumber of bits

of each bit group is 360 and the information bits is 7200, shorlening all inforndgtion bits in

bit groups from 0™ bit group to (m-1)" bit group in the predetermined order; and shortening

(7200-K--360m) information bits in m™ bit group in the predetermined order,
grouy p

wherein, K, is a number of information bits (o be obtained by shortening, (7200
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. o . . 7200-K,
is the number of information bits {o be shortened, and m = | ———= |,

360

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

demodulating a received signal;

determining position of shortened information bits; and

rcoding the demodulated signal in consideration of the determined position of

shortened fnformation bits,

whereih determining position of shortened information bits comprises,

determinihg a number of informalion bits to be shortened; and

determining & number of bit groups to be shortened based on the determined number
of informalion bits to ke shortened; and

acquiring a predetdymined order of bit groups.

12, The method of elainy 11, wherein determining position of shortened information
bits further comprising:
determining a number of Mformation bits to be obtained by shortening for

determining the number of information\bits to be shortened.

13. The method of claim 11, wherein Yie predetermined order is 18" bit group, 17"
bit group, 16™ bit group, 15" bit group, 14" bit Wroup, 13" bit group, 12" bit group, 11" bit
group, 4" bit group, 10" bit group, 9" bit group, 8" bit group, 7" bit group, 3" bit group,

2™ bit group, 1™ bit group, 6™ bit group. 5" bit grdyp, 19" bit group, and 0" bit group,

when a codeword lenglh is 16200, the information bits %7200, and a modulation scheme is

16-QAM.

14. The method of claim 11, wherein the predetermined drder is 18" bit group, 17"
bit group, 16" bit group, 4™ bit group, 15" bit group, 14™ bit groupy 13" bit group, 12" bit
group, 3™ bit group, 11" bit group, 10™ bit group, 9" bit group, 2" bitgroup, 8" bit group,
7" bit group, 1* bit group, 6" bit group, 5™ bit group, 19" bit group, and O bit group. when

a codeword length is 16200, the information bits is 7200, and a modulayjon scheme is

64-QAM.

15. The method of claim 11, comprising:

when a number of bits of each bit group is 360 and the information bits is 7200,

.. C . I , . . b
determining that all information bits in bit groups from 0™ bit group to (m-1)"
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group in the predetermined order is shortened; and
determining that (7200-K3-360m) information bits in m" bit group in the
predetermined order is shortened,

wherein, K; is a number of information bits (o be obtained by shorlening, (7200-K)

N\ e . . 7200~ K,
\s the number of information bits to be shortened, and m=] —— 2 |,

\
\

\1\6 An apparatus for a channel decoding using a Low-Density Parity-Check (LLDPC)
code, llu}appamlus comprising:

a (lcu*\m\tlu lator for demodulating a received signal;

a sh:.n‘[éﬁipg pattern determiner for determining position of shortened information
bits; and \

a decoder forll‘d_ecocliug the demodulated signal in consideration of the determined
position of shortened i |i'I'1_u|-|11a11011 bits,

wherein clclermming\.posilion of shortened information bits comprises,

determining a 11u1nhe§‘qi‘ information bits to be shorlened; and

determining a number of bil groups to be shortened based on the determined number

of information bits to be shorlened; and

acquiring a predetermined orderof bit groups,

17. The apparatus of claim 16, wheréin the shortening pattern applier is configured
to deterntine a number of information bits to i;};____oblained by shortening for determining the
number of information bits to be shortened,

18. The apparatus of claim 16, wherein the predetermined order is 18" bit group, 17"
bit group, 16" bit group, 15" bit group, 14" bit group, 13" bit group, 12" bit group, 11" bit
group, 4" bit group, 10" bit group, 9" bit group, 8" bit grt;up. 7" bit group, 3™ bit group,
2" bit group, 1* bit group, 6" bit group, 5" bit group, 19" [i'i[ group, and 0" bit group,
when a codeword length is 16200, the information bits is 7200, and a modulation scheme is

16-QAM.

Jo. . . i . : T |
19. The apparatus of claim 16, wherein the predetermined order is 18" bit group, 17"

bit group, 16" bit group, 4" bit group, 15" bit group, 14™ bit group, 13" bit roup, 12" bit
group, 3" bit group, 11" bil group, 10" bit group, 9™ bit group, 2™ bil group, 8“&}111 group,
7" bit group, 19 bit group, 6" bit group, 5" bit group, 19" bit group, and 0" bit grouyp, when
a codeword length is 16200, the information bits is 7200, and a modulation scheme is

64-QAM. \
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20. The apparatus of claim 16, further comprising means for, when a number of bits
of each bit group is 360 and the information bits is 7200, determining that all information
bits in bit groups from 0™ bit group to (m-1)" bit group in the predetermined order is

shortened; and determining that (7200-K;-360m) information bits in m"

bit group in the
predetermined order is shortened,
\ wherein, K is a number of information bits to be obtained by shortening, (7200-K;)
7200_:1(_‘2“

is the number of information bits to be shortened, and mz[mm—g(so J
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CLAIMS:

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

dividing information bits into a plurality of bit groups;

determining a number of information bits to be shortened;

determining a number of bit groups to be shortened based on the determined number of
information bits to be shortened;

shortening information bits in the determined number of bit groups according to a
predetermined order; and

LDPC encoding the shortened information bits,

wherein the predetermined order is 18" bit group, 17" bit group, 16™ bit group, 15 bit group,
14" bit group, 13" bit group, 12" bit group, 11™ bit group, 4™ bit group, 10™ bit group, 9" bit group, 8*
bit group, 7" bit group, 3" bit group, 2™ bit group, 1% bit group, 6 bit group, 5™ bit group, 19™ bit
group, and O™ bit group, when a codeword length is 16200, the information bits is 7200, and a
modulation scheme is 16-Quadrature Amplitude Modulation (16-QAM).

2. The method of claim 1, further comprising:
determining a number of information bits to be obtained by shortening for determining the

number of information bits to be shortened.

3. The method of claim 1, comprising:

when a number of bits of each bit group is 360 and the information bits is 7200,

shortening all information bits in bit groups from 0" bit group to (m-1 )™ bit group in the
predetermined order; and

shortening (7200-K,-360m) information bits in 7™ bit group in the predetermined order,

wherein, K, is a number of information bits to be obtained by shortening, (7200-K) is the
nm-&J

number of information bits to be shortened, and { 360

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

demodulating a received signal;

determining positions of shortened information bits; and

decoding the demodulated signal based on the determined positions of shortened information
bits,

wherein determining positions of shortened information bits comprises:

determining a number of information bits to be shortened; and

determining a number of bit groups to be shortened based on the determined number of

information bits to be shortened; and
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acquiring a predetermined order of bit groups,

wherein the predetermined order is 18" bit group, 17" bit group, 16" bit group, 15™ bit group,
14™ bit group, 13™ bit group, 12" bit group, 11™ bit group, 4" bit group, 10™ bit group, 9™ bit group, 8™
bit group, 7™ bit group, 3™ bit group, 2™ bit group, 1% bit group, 6™ bit group, 5™ bit group, 19" bit
group, and O™ bit group, when a codeword length is 16200, the information bits is 7200, and a
modulation scheme is 16-Quadrature Amplitude Modulation (16-QAM).

S The method of claim 4, wherein determining position of shortened information bits further
comprising:
determining a number of information bits to be obtained by shortening for determining the

number of information bits to be shortened.

6. The method of claim 4, comprising:

when a number of bits of each bit group is 360 and the information bits is 7200,

determining that all information bits in bit groups from 0™ bit group to (m-1 )th bit group in the
predetermined order is shortened; and

determining that (7200-K,-360m) information bits in m™ bit group in the predetermined order is
shortened,

wherein, K, is a number of information bits to be obtained by shortening, (7200-K}) is the

B [7200—K2J
number of information bits to be shortened, and 360
7. An apparatus for channel encoding using a Low-Density Parity-Check (LDPC) code, the

apparatus comprising:

a parity-check matrix extractor arranged to divide information bits into a plurality of bit groups,
determine a number of information bits to be shortened, determine a number of bit groups to be
shortened based on the determined number of information bits to be shortened, and shorten information
bits in the determined number of bit groups according to a predetermined order; and

LDPC encoder arranged to LDPC encode the shortened information bits,

wherein the predetermined order is 18" bit group, 17" bit group, 16" bit group, 15" bit group,
14™ bit group, 13™ bit group, 12" bit group, 11™ bit group, 4™ bit group, 10" bit group, 9™ bit group, 8™
bit group, 7" bit group, 3™ bit group, 2™ bit group, 1% bit group, 6™ bit group, 5" bit group, 19™ bit
group, and O™ bit group, when a codeword length is 16200, the information bits is 7200, and a
modulation scheme is 16-Quadrature Amplitude Modulation (16-QAM).

8. The apparatus of claim 7, wherein the shortening pattern applier is configured to determine a
number of information bits to be obtained by shortening for determining the number of information bits

to be shortened.
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9. The apparatus of claim 7, further comprising means for, when a number of bits of each bit group
is 360 and the information bits is 7200, shortening all information bits in bit groups from 0" bit group to
(m-1)" bit group in the predetermined order; and shortening (7200-K;-360m) information bits in m™ bit
group in the predetermined order,

wherein, K, is a number of information bits to be obtained by shortening, (7200-K}) is the
7200—K2J

number of information bits to be shortened, and \~ 360

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

a demodulator arranged to demodulate a received signal;

a shortening pattern determiner arranged to determine positions of shortened information bits;
and

a decoder arranged to decode the demodulated signal based on the determined positions of
shortened information bits,

wherein the shortening pattern determiner determines the positions of shortened information bits
by:

determining a number of information bits to be shortened; and

determining a number of bit groups to be shortened based on the determined number of
information bits to be shortened; and

acquiring a predetermined order of bit groups,

wherein the predetermined order is 18" bit group, 17™ bit group, 16" bit group, 15" bit group,
14™ bit group, 13" bit group, 12" bit group, 11™ bit group, 4™ bit group, 10™ bit group, 9™ bit group, 8"
bit group, 7" bit group, 3™ bit group, 2™ bit group, 1% bit group, 6 bit group, 5™ bit group, 19™ bit
group, and o™ bit group, when a codeword length is 16200, the information bits is 7200, and a
modulation scheme is 16-Quadrature Amplitude Modulation (16-QAM).

11. The apparatus of claim 10, wherein the shortening pattern applier is configured to determine a
number of information bits to be obtained by shortening for determining the number of information bits

to be shortened.

12, The apparatus of claim 10, further comprising means for, when a number of bits of each bit
group is 360 and the information bits is 7200, determining that all information bits in bit groups from o
bit group to (m-1)™ bit group in the predetermined order is shortened; and determining that (7200-K,-
360m) information bits in m™ bit group in the predetermined order is shortened,

wherein, K; is a number of information bits to be obtained by shortening, (7200-K}) is the
7200-K,
360

number of information bits to be shortened, and [
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13. A method for channel encoding, substantially as herein described with reference to Figures 6 to

14 of the accompanying drawings.

14, A method for channel decoding, substantially as herein described with reference to Figures 6 to

14 of the accompanying drawings.

15. An apparatus for channel encoding, substantially as herein described with reference to Figures 6

to 14 of the accompanying drawings.

16. An apparatus for channel decoding, substantially as herein described with reference to Figures 6

to 14 of the accompanying drawings.



