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with modified 2-D GRS codes 
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Abstract: The construction method for QC-LDPC (quasi-cyclic low density parity-check) code with modified 

two-dimensional generalized reed-solomon (2-D GRS) code is proposed using the generator polynomial of GRS code, so 

thus the constructed code can have better decoding performance. Meanwhile both the quasi dual-diagonal structure and 

proper weight distributions are considered during the construction. The QC-LDPC codes with different rates are used to 

compare with the new designed codes. Experimental results show that the proposed method can accelerate the construc-

tion and QC-LDPC codes constructed from the proposed method can have better decoding performance while with low 

encoding complexity. 

Key words: QC-LDPC code; code construction; modified 2-D GRS code; matrix dispersion; degree distributions 

 

1  �� 

LDPC����� Shannon���	�
��

�����	�������	����

[1,2]

��

� LDPC������� ��!"�#$%&�

'(�)*+LDPC �,-. 2 /0123 LDPC

�� QC-LDPC�+4 45�23 LDPC��67

�8��9:;�<.�=�>
?@�AB"	

��C)�DEFG�.HI+J QC-LDPC �K

LMNO5PQRS��TUVW"��	��

XUDEFG+ 

� LDPC(��RY%�Z[\]��^�1

1)LDPC��_`PQH %ab 2�c 2def�

2gc 2ghi�Cj�kli�m1n�opqH

� � � d � r s � t u . � d r s v E

(row-column- constraint)�op�drsvEFwi

Kxy LDPC �q)� Tanner ze{�=�. 4

�5�| Tannerz%�}=~�. 6

[3~5]

�2) LDPC

��67�9:�|B�SPQG��C���+

�Fi�67�9:�'/��i����*��

��q LDPC���	���������+���

LDPC ��67�9:��xy�,�/+qU�

�����2013-07-29U�����2013-11-11 

�����-XXYZ[\]^_`ab,c��defg 

Foundation Item: The Application of China National Terrestrial Digital TV System Research Project 

doi:10.11959/j.issn.1000-436x.2015048 



 �  �    � � 36� 

2015048-2 

U��	����� LDPC��B	�
����

Uq) Tannerz%�� ¡�_` ¡��-¢�

cB_`PQH ��d8-¢

[4,5]

+ 

qU QC-LDPC ��RY�£[¤¥_`P

Q%��PQ+.¦�"	�����QC-LDPC

�K�UO5§kPQ�QdRY_`PQ+

Kou ¨

[5]

©ª��*��«¬���¤¥

QC-LDPC��_`PQ�®J¦�"�����

j¯©V	�
�+Lan¨

[6]

©ª�*��°��

RY��'(	�
�� QC-LDPC �+

Kamiya¨

[7,8]

±²���«¬���° 2p���

�©ª�*O5 MDS (maximum distance separa-

ble)���S�³´RY QC-LDPC�+Chen¨

[9]

©ª��* 2-D MDS �¤¥�_`PQ���

�µª�RY�¶·F¸+ 

�*��«¬��,�W¹xy�RY�

QC-LDPC�� Tannerze{� 45�®J�M�

��i©V	�
��A4�ºx�/�67�9

:

[5]

+J��°���K�U�»�@%�¼½5½

°¾¿��_`PQ�RY�,®�@��iq�

��À
Á��-Â�ÃÄ

[6,10]

+A�U��°�

�RY�� Tannerze�xye{� 45�|£[

q Tannerz��-Â+ 

.¦�"����j¯ÅÆ�V�
��ÀÇ

©ª��*È�� 2-D GRS�RY�_`PQ�j

¯ºxB Tannerze{� 45���*ÉÊËÌq

�Æ�PQ��ÍÎÏ¤¥�hÐÑ$ÒqÓ>²

R

[11,12]

+ÔÕÖÏ¤¥� QC-LDPC �,©V	�


��j¯¦�"����+ 

2  QC-LDPC ������ 

2.1  ������ QC-LDPC��	 

× s.ØÙ@�\]� (2 )

s

GF %�× (2 )

s

GFα ∈

.ÀÚ°Û^�� α �ÜÝÞ� 0

0,α α−∞

= =  

2 2 2

1, , , ,

s

α α α −

� �RS (2 )

s

GF �Û^

2 1

1

s

α −

= + 

qUab (2 )

i s

GFα ∈  0, [0,2 1)

i s

iα ≠ ∈ − �

� ß (2)GF i � (2 1)

s

− à á �

0

( ) ( ,

i

zα =Z  

1

2 2

, , )

s

z z

−

� �á�% 1

i

z = BâÛ^ã. 0�oä

á�q)U (2 )

s

GF %� (2 1)

s

− åÛ^+oå

(2 1)

s

− àá� ( )

iαZ u.°Û^

iα �æ�çkl
á�+ 

× β . (2 )

s

GF %��èÛ^��αβ �æ�ç
klá� ( )αβZ |K β �æ�çklá� ( )βZ O

5é§Mk�²ê+UKëÝh

2 2

, , ,

s

β αβ α β−

� �

æ�çklá�.��RS� (2 1) (2 1)

s s

− × − ì

PQ|. (2)GF i�O5§kPQ(CPM, circulant 

permutation matrix)�u. β � (2 1)

s

− 8æ�çPQ

íî+ 

× (2 )

s

GFα ∈ .ÀÚ°Û^�\]L (2 )

s

GF

%� nàá�

0 1 1

, , ,

m−

w w w� .��RS�m n× ì

(2 )

s

GF i�PQW  

 

0,0 0,1 0, 1

0

1,0 1,1 1, 1

1

1,0 1,1 1, 1

1

n

n

m m m n

m

w w w

w w w

w w w

−

−

− − − −

−

 

 

 

 

 

 

= =

 

 

 

 

 

 

 

w

w

W

w

�

�

� � � �

�

�

 (1) 

ïPQW ÐÑhð 2 årsvE��uW Ð

Ñα ñò��:(RD, row distance)rs+ 

1) qab� 0 0 , 1i m k l q k l< < − ≠� � � � �

k

i

α w �

l

i

α w ~�� 1n − åklej+ 

2) qab� 0 , , 0 , 1i j m i j k l q< ≠ < −� � �  

k l≠� �

k

i

α w �

l

j

α w ~�� 1n − åklej+ 

B%�rsvE 1)óôPQW �õM�~��

(2 )

s

GF %�Må 0Û^�rsvE 2)óôW %�

a 2�~��( 1n − )åklej+ 

qab� 0 0i m j n< <� � � �öPQW �

õåÛ^

,i j

w íî.æ�ç� (2 1)(2 1)

s s

− − ì

CPM c÷èPQ

,i j

A �ÆøL (2 1)(2 1)

s s

− − ìù

PQRS� m n× ì (2)GF i�-úPQ

b

H  

0,0 0,1 0, 1

0

1,0 1,1 1, 1

1

1,0 1,1 1, 1

1

n

n

b

m m m n

m

−

−

− − − −

−

 

 

 

 

 

 

= =

 

 

 

 

 

 

 

A A A

B

A A A

B

H

A A A

B

�

�

� � � �

�

�

  (2) 

B%�

,0 ,1 , 1

[ ], 0,1, , 1

i i i i n

i m

−

= = −B A A A� � +

(2)GF i� (2 1) (2 1)

s s

m n− × − ìPQ

b

H u.P

QW � (2 1)

s

− 8æ�çíî�uW .�PQ+ 

,hyôïPQW ÐÑα ñò� RD-rs��

BíîPQ

b

H � Tannerz%}=~�. 6

[6, 10]

+�

�íîPQ

b

H cBùPQû,S._`PQ�Æ

øMå QC-LDPC�+ 



� 2 � ������	
 2-D GRS �� QC-LDPC ����  

2015048-3 

2.2  ��(masking)�� 

�*æ�çíîÆø�PQ���/�ü��

��£[�*÷ 0PQýþ�- CPM�opýþ¤

¥�u.ÉÊ

[6,10]

+ 

\]L´(2)�-úPQ

b

H %��� CPM N

S � γ ρ× ì ù P Q

,

( , ) [ ]

i j

b

γ ρ =H

A

� ×

,

( , ) [ ]

i j

d

γ ρ =D . (2)GF i��ü� γ ρ× ìPQ�

UK���ðPQñ� 

 

,,

( , ) ( , ) ( , ) [ ]

i ji j

b b

d

γ ρ γ ρ γ ρ= ⊗ =M D H

A

 (3) 

B%��

,

1

i j

d

= ¯

, ,, i j i ji j

d

=

A A

��

,

0

i j

d

= ¯

,,

0

i ji j

d

=

A

(Må�

,i j

A

/7Cj�÷ 0 PQ)+u

( , )γ ρD .ÉÊPQ(masking matrix)� ( , )

b

γ ρH .Ú

PQ(base matrix)� ( , )

b

γ ρM .É�PQ(masked 

matrix)+ 

e�ÉÊPQ�¬�ïÚPQÐÑ RDrs�

�É�PQ�ÐÑ RDrs�|BC)� Tannerz

�}=~�. 6+LÉÊ��RY� LDPC��


���UÉÊPQ��	

[10]

+ 

3  ���� 2-D GRS��QC-LDPC ��� 

3.1  ���� 2-D GRS �� QC-LDPC ���	
 

GRS�RS�
}'��MDS�

[13]

�B�ß

�ð+ 

�� 1  ¤

1 2

( , , , )

n

L α α α�= =αααα �B% ( 1,

i

iα =  

2, , )n� K ( )

s

GF q %�ejÛ^�q.^@�s.Ø

Ù@+

1 2

( , , , )

n

v v vv �= K ( )

s

GF q %�� 0Û^�

(eM�ej)����

1 1 2 2

( ( ), ( ), , ( ))

n n

v F v F v Fα α α� �

�u. ( )

s

GF q i� [ , , 1]n k n k− + GRS ���.

( , )

k

GRS vαααα �B% ( )F x �Ý@. ( 1)k − ��@

� ( )

s

GF q �ab�³´+ 

Ç� [9]%��� ( )

s

GF q %�	

1

( ,vv =  

2

, , )

n

v v� �LU�RY%�	�
}�/��,�

fÆø	�
����ÚPQ+ï×

1

( ),

i i

v g α−

=  

1,2, ,i n= � �LU ( )g z .�@� ( )

s

GF q i GRS�

� z�S�³´��FwRY%�	ï���

dNS�PQ�.ÚPQ���,�¤¥%ºx

( )g z e��

1 2

( , , , )

n

L α α α= � %+UKLÇ�

[13],����= n→∞¯�,ÅÆ�ø����

����� (V-G, varshamov-gibert)����|

,ÅÆ
�!(�ÚPQ+ 

UK"# ( , )

k

GRS vαααα ���ß���³´Ý@

( ) 1F x∂ =� �| 2k = �.ÅÆ
�!(�Ú�PQ

�¶ÏRY�����

1

( ), 1,2, ,

i i

v g i nα−

= = � �B

% ( )g z .�@� ( )

s

GF q i� GRS�� z�S�³

´+RY ( )

s

GF q i� ( 1)

s

q n+ × àPQ 

 

2

1 1 1

1 0 2 0 0

1 0 1 0 1 0

1 1 1 0 2 2 1 0 1 0

2 2 2

1 1 1

1 1 0 2 2 0 0

1 1 1

1 1 1

1 1 1 2 2 1 1

( ) ( ) ( )

( )( ) ( )( ) ( )( )

( )( ) ( )( ) ( )( )

( ) ( ) ( )

s s s

n

n n

GRS

q q q

n n

n n

g f g f g f

g f f g f f g f f

g f f g f f g f f

g f g f g f

α α α
α α α α α α

α α α α α α
α α α α α α

W

�

�

� � � �

�

�

− − −

− − −

− − −

− − −

− − −

 

 

+ + +

 

 

=

 



+ + +





 







 (4) 

B%�

0

f �

1

f K ( )

s

GF q %� 2å� 0Û^�

1

1f ≠ �

PQ%� ( 1

s

q + )�|. [ ,2, 1]n n − GRS ��

( 1

s

q + )å� 0�$+ 

LU L����Û�kl�%&u L.��k

l�+LU ( ) 0, 1,2, ,

i

g i nα ≠ = � �

i

α � ( )g z ã

K ( )

s

GF q i��%ï LíîøÙå ( )

s

GF q ���

{�Må

w

α �' ( ) 0

w

g α = ��h�¯�Æø�6

=�=. 1

s

n q= − �|.'�RY�PQ�bß�

öPQ%(�

1

( )

w

g α−

�ù�Md)*+ 

ð+yô,�U´(4)%�PQ

2

GRS

W ��*�

�°��RY QC-LDPC_`PQ+ 

�� 1  PQ

2

GRS

W ÐÑα ñò� RD-rs+ 

��  ×α . ( )

s

GF q %�MåÀÚ°Û^+ 

1) PQ

2

GRS

W %�õåÛ^ã,ó,.

, ,0,1, ,

t

t sα = −∞ � + 

LU�´(4)%

0

f �

1

f K ( )

s

GF q %� 2 å� 0

Û^� ( ) 0, 1,2, ,

i

g i nα ≠ = � ��PQ

2

GRS

W %-

M�e{� 0Û^+ 

qU- (2 )

s

r r q<� ��ï{� 0 Û^��

.��%/åÛ^��´ÐÑ 

 

1 0 0

2 , {1,2, , }

t

i

f f f i nα + = ∈ �  (5) 

60 1�ï{� 0Û^��.� 0,

i

α α −∞

= =  



 �  �  �  � � 36 � 

2015048-4 

{1,2, , }i n∈ � �|1��¯

1

1

( ) 0

i i

g fα α−

= + 

PQ

2

GRS

W %õ�~�� 1 å 0 Û^��qab

� 0 1 0 , 1

s

i q k l q k l< + < − ≠� � � � �

k

i

α w �

l

i

α w ~�� 1 åklCjj. 0 Û^�|~��

( 1n − )åklej�B%

i

w .PQ

2

GRS

W �aM�+ 

2) ×ab� 0 , 1,

s

i j q i j< + ≠� ��´(4)%

0

f �

1

f K ( )

s

GF q %� 2 å� 0 Û^�

1

1f ≠ � ( )g z

. GRS ���S�³´�[ ,2, 1]n n − GRS �.

MDS ���B%ab 2 å� 0 �$�:;~�.

1n − �|�2� 1n − åklej

[13]

+ 

"#

2

GRS

W �RYÕ�,��LU

2

GRS

W %�

( 1

s

q + )�,3�.[ ,2, 1]n n − GRS��( 1

s

q + )å�0

�$RS�_`PQ�UK

2

GRS

W %�ab 2 �

i

w �

j

w �~��( 1n − )åklej+&L 1),ÆPQ

2

GRS

W %�õåÛ^ã,ó,. , ,0,1, ,

t

tα �= −∞  

1

s

q − �PQ

2

GRS

W %õ�~�� 1 å 0 Û^��

� 0 , 1k l q k l< − ≠� � ¯�

k

i

α w �

l

j

α w ~��

1n − åklej+ 

4i,��´(4)%�RY�PQ

2

GRS

W ÐÑα

ñò� 2 å RD-rs+ 

LUö´(4)%�

2

GRS

W �.RY QC-LDPC �

��PQ56�

2

GRS

W ÐÑα ñò� RD-rs�

�BíîPQ

2

( )

b GRS

H W � Tanner z%}=~�

. 6

[6,10]

+��íîPQ

2

( )

b GRS

H W cBùPQû,

S._`PQ�ÆøMå QC-LDPC �+ 

3.2  ��������	
� 

72Ç� [9]©ª��U 2-D MDS �RY

QC-LDPC ���À���A����8RY%9

�\]�_`PQ�ÍÎÏ¤¥�j¯�9�\]

_`PQ� :²R+.RYªF*� QC-LDPC

���;S_`PQ�PQ56¤¥0���8R

Y%£[\] 2 å�+��^+ 

1) _`PQ��$ÒqÓ>²R� QC-LDPC

������"�������,�*ÉÊ¤¥'

�RY�_`PQ��$ÒqÓ>²R�®J¦�

"�����j¯<=RY>�+ 

2) LU�RYQC-LDPC��_`PQ��$

ÒqÓ>²R��_`PQ�d8�(�m2n�

m3n+�Õ/��F``y�.ÅÆ�(�	�


��,?�©V_`PQ�d8�j¯�_`PQ

��8£[ºx9��/��Ï�®J@-ABõ

å_`��CD��+��*ÉÊ��q_`PQ

��ÍÎÏgE¯�,?�F\q)�G����

�� Tanner z%�� ¡�_` ¡�6Ö�-¢+ 

3.3  QC-LDPC ��
�� 

� 1  �*q�PQ����É�RY���

QC-LDPC �+�À¸%�RY�=. 2 268��G

. 1/2 � QC-LDPC ���	 2, 6q s= = �íî�ù

63z = +� GRS ���S�³´

2

( ) 1g z z z= + + �

α .

6

(2 )GF %�MåÀÚ°Û^�α �ÀÚ°�

³´K

6

1x x+ + + 

�

1

f α= �

0

1f = � ( 1,2, ,64)

i

iα = � ��H�



6 62

(2 ) {0,1, , , }L GF α α= = � ��ë#´(4),Æ

 

2

1 1 1 1 62

1 1 1 1 62 62

1 1 1 1 62 62

1 1 62 1 62 1 62 62 62

1 1

(0) (1) ( ) ( )

(0) (1)(1 1) ( )( 1 1) ( )( 1 1)

(0) (1)( 1) ( )( 1) ( )( 1)

(0) (1)( 1) ( )( 1) ( )( 1)

0 (1) (

GRS

g g g g

g g g g

g g g g

g g g g

g g

α α
α α α α

α α α α α α α

α α α α α α α
α

W

�

�

�

� � � � �

�

− − − −

− − − −

− − − −

− − − −

− −

+ ⋅ + ⋅ +

+ ⋅ + ⋅ +

=

+ ⋅ + ⋅ +

1 62 62

1 1 1 1 62

1 1 1 62 62

1 1 1 2

1 1 62 1 62 61

1 1 2 1 62

) ( )

(0) (1) ( ) ( )

(0) 0 ( )( 1) ( )( 1)

(0) (1)( 1) ( )( 1) 0

(0) (1)( 1) 0 ( )( 1)

0 (1) ( ) ( )

g

g g g g

g g g

g g g

g g g

g g g

α α α α α α

α α
α α α α

α α α

α α α
α α α α

�

�

�

�

� � � � �

�

�

−

− − − −

− − −

− − −

− − −

− − −

 

 

 

 

 

 

 

 

 

⋅ ⋅

 

 

+ +

+ +

=

+ +

 

 

 

 

 

 

 

 

 

 

 

 

(6)

 



� 2 � ������	
 2-D GRS �� QC-LDPC ����  

2015048-5 

 

LU ( ) 0, ( 1,2, ,64)

i

g iα ≠ = � ��,�´(6)�RY

��ÐÑ�ß 1 % GRS ��vE+�* masking

��RY�=. 2 268��G. 1/2 ����

QC-LDPC �+IJ�®hiPQ

2

GRS

W %ab�

ª�[K� 18 � 36 dRS 18 36× ìPQ

(18,36)

b

H �h�PQ�. masking �ÚPQ+2

0�RY (2)GF i� 18 36× ì masking PQ

(18,36)D �Bd8��8-¢��hð�G. 0.5

����� Tannerz%�� ¡�_` ¡��

-¢( ¡Ó�)��ð 

2 7 29

7 8

( ) 0.455 4 0.3433 0.160 3 0.040 9

( ) 0.100 3 0.899 7

X X X X X

X X X

λ
ρ

= + + +

= +

 

B%�

i

X ��@ó,�. 1i + � ¡@L�� ¡

@�M¸+ 

�* (18,36)D qÚPQ (18,36)

b

H ��ÉÊ�

�,Æ18 36× ìÉ�PQ (18,36)

b

M ��Õ/7.

63z = �PQíî|,Æ (2)GF i�1 134 2 268×

ìPQ+masking PQ (18,36)D �d��8-¢�

ó 1 �,+UK�PQ�èN9µª�G. 1/2 �

���(2 268, 1 134)QC-LDPC �+ 

� 1  ��� masking �� D(18,36)��	
�� 

���� ���� 

�� �� �� �� 

2 17 7 8 

3 14 8 10 

12 5   

 

� 2  RY�=. 2 268��G. 2/3 �

QC-LDPC ���'*�F@�¸ 1 �ÀCj�

ej�K��

1

f α= �

0

f α= � ( 1,2, ,64)

i

iα = � �

�H�

6 62

(2 ) {0,1, , , }L GF α α�= = ��ë#´

(4),Æ

    

2

1 1 1 1 62

1 1 1 1 62 62

1 1 1 1 62 62

1 1 62 1 62 1 62 62 62

1

(0) (1) ( ) ( )

(0) (1)(1 ) ( )( 1 ) ( )( 1 )

(0) (1)( ) ( )( ) ( )( )

(0) (1)( ) ( )( ) ( )( )

0 (

GRS

g g g g

g g g g

g g g g

g g g g

g

α α α α α α
α α α α α α α α
α α α α α α α α α α α

α α α α α α α α α α α

W

�

�

�

� � � � �

�

− − − −

− − − −

− − − −

− − − −

−

+ ⋅ + ⋅ +

+ ⋅ + ⋅ +

=

+ ⋅ + ⋅ +

1 1 62 62

1) ( ) ( )g gα α α α α α α�

− −

 

 

 

 

 

 

 

 

 

⋅ ⋅

 

 

 

 

1 1 1 1 62

1 1 1 62 62

1 1 2 1 62

1 1 62 1 1 62 61

1 1 2 1 62

(0) (1) ( ) ( )

(0) (1)(1 ) 0 ( )( )

(0) 0 ( )( ) ( )(1 )

(0) (1)( ) ( )(1 ) ( )( )

0 (1) ( ) ( )

g g g g

g g g

g g g

g g g g

g g g

α α α α α α
α α α α α
α α α α α α

α α α α α α α α
α α α α

− − − −

− − −

− − −

− − − −

− − −

 

 

+ +

 

 

+ +

 

=

 

 

 

+ + +

 

 

 

�

�

�

� � � � �

�

�

 (7)

R Y (2)GF i � 12 36× ì masking P Q

(12,36)D �Bd��8-¢��hð�G. 2/3 �

�����-¢( ¡Ó�)��ð 

2 8 31

7 8

( ) 0.3731 0.3935 0.156 3 0.0771

( ) 0.172 2 0.827 8

X X X X X

X X X

λ
ρ

= + + +

= +

 

masking PQ (12,36)D �d8��8-¢�ó

2 �,+UK�PQ�èN9µª�G. 2/3 ��

��(2 268, 1 512)QC-LDPC �+ 

� 2  ��� masking �� D(12,36)��	
�� 

���� ���� 

�� �� �� �� 

2 11 11 7 

3 17 12 5 

8 8   

4  ������� 

�*OM�-� 2 åF¸�q�U 2-D GRS �



 �  �  	  
 � 36� 

2015048-6 

�RY�ej QC-LDPC ���PQ+�F`%�

��ej#$%ej�G� QC-LDPC ���RY

� QC-LDPC ���
�M�

[14,15]

+�� LDPC �

�
�PQã¤l�æ�ç§CRS(BPSK)Tç

�<
VUVWX(AWGN)��!vEð+�ej

�WM(SNR)vEð�'*-� BP 	�(layered BP)

Y��Æø QC-LDPC ����G(BER)��ZG

(FER)�B%¤l6/���Ý@. 30 Ý+ 

.@-[,�©ª��� 
�RY�ej�

G� QC-LDPC �+�¸ 1 %��* 2-D GRS �R

Y��=. 2 268��G. 1/2 � QC-LDPC ���

ë#�PQ�d8��8-¢qÉÊPQ��¤

¥�®JÆø\[K� QC-LDPC �+�UÇ�

[9]���RYª�j]�=��G� QC-LDPC

�+�¸ 1 %�QC-LDPC ��_`PQ��PQ

2

GRS

W %�O 18 � 36 d�.ÚPQ+�UejR

Y��Æø���#$%q) QC-LDPC ��	�


�^>�z 1 �,+®z%,3ª��U�©ª

��RY� QC-LDPC ��	�
�6Ö+ 

 

 1  2������� 1/2� QC-LDPC�� IEEE 802.16e�802.11n 

������ QC-LDPC������ 

�¸ 2 %��* 2-D GRS �RY��=. 2 

268��G. 2/3 � QC-LDPC ���ë#d8��

8-¢¤¥\[K� QC-LDPC �+�UÇ�[9]

���RYª�j]�=��G� QC-LDPC �+

�¸ 2 %�QC-LDPC ��_`PQ��PQ

2

GRS

W

%60 12 ��O 36 d�.ÚPQ+�UejRY

��Æø���#$%q) QC-LDPC ��	�


�^>�z 2 �,+®z%,3ª��U�©ª�

�RY� QC-LDPC ��	�
�6Ö+ 

 

 2  2������� 2/3� QC-LDPC�� IEEE 802.16e�802.11n 

������ QC-LDPC������ 

��� QC-LDPC �_`PQ�¤¥�F

`%,���U 2-D GRS �,¶·J�W¹R

Y
�Ö_� QC-LDPC �+op�U��°�

��,'�RY�_`PQ�ÚPQIJ��

4 4 5� 
�j¯�ÕqÉÊPQ�ÖÏ¤

¥'�RY�_`PQ��$ÒqÓ>²R�

¦�"����+  

5  ��	 

ÀÇ©ª��U 2-D GRS �RY QC-LDPC

�_`PQ�����q�RY� QC-LDPC �

���PQ�-Â+`���*��°E��

2-D GRS �¤¥ª QC-LDPC �_`PQ�PQ

56�ÐÑα ñò� RD rs�®JºxÚPQ

q) Tanner z�}=~�. 6+�*ÉÊËÌq

�RY�ÚPQ��ÖÏ¤¥�ºx�RY

QC-LDPC �_`PQ��$ÒqÓ>²R��,

ë#ÖÏ¤¥�C)�G�����q) Tanner

z%��� ¡�_` ¡��-¢abÉÊP

Q�ÖÏ¤¥+ÀÇ�* 2-D GRS �RYª�e

j�G� QC- LDPC ����ej� QC-LDPC

����F`PQqM+F`²êóô��RY

QC-LDPC ��	�
�ÖUBâ QC-LDPC �+ 

����� 

[1] CHUNG S Y, FORNEY G D, RICHARDSON T J. On the design of 

low-density parity-check codes within 0.0045 dB of the Shannon 

limit[J]. IEEE Commun Lett, 2001, 5(1): 58-60.   

[2] MOHAMMAD M M. A turbo-decoding message-passing algorithm 

for sparse parity-check matrix codes[J]. IEEE Trans Signal Processing, 

2006, 54(11): 4376-4392. 



� 2� � !"#$%& 2-D GRS�� QC-LDPC�'(��  

2015048-7 

[3] RYAN W E, LIN S. Channel Codes: Classical and Modern[M]. Cam-

bridge University Press, 2009.   

[4] RICHARDSON T J, SHOKROLLAHI A, URBANKE R. Design of 

capacity approaching irregular low-density parity-check codes[J]. 

IEEE Trans Inform Theory, 2001, 47(1): 619-637.     

[5] KOU Y, LIN S, FOSSORIER M P C. Low-density parity-check codes 

based on finite geometries: a rediscovery and new results[J]. IEEE 

Trans Inf Theory, 2001, 47(1): 2711-2736. 

[6] LAN L, ZENGL Q, TAI Y Y. Construction of quasi-cyclic LDPC 

codes for AWGN and binary erasure channels: a finite field ap-

proach[J]. IEEE Trans Inf Theory, 2007, 53(7): 2429-2458.  

[7] KAMIYA N, SASAKI E. Efficient encoding of QC-LDPC codes 

related to cyclic MDS codes[J]. IEEE J Sel Areas Communication, 

2009, 27(6): 846-854. 

[8] KAMIYA N, SASAKI E. Efficiently encodable irregular QC-LDPC 

codes constructed from self-reciprocal generator polynomials of MDS 

codes[J]. IEEE Commun Lett, 2010, 14(9): 860-862. 

[9] CHEN C, BAI B, WANG X M. Construction of quasi-cyclic LDPC 

codes based on a two-dimensional MDS code[J]. IEEE Commun Lett, 

2010, 14(5): 447-449.  

[10] KANG J, HUANG Q. Quasi-cyclic LDPC codes: an algebraic con-

struction[J]. IEEE Trans Communication, 2010, 58(5):1383-1396. 

[11] MYUNG S, YANG K, KIM J. Quasi-cyclic LDPC codes for fast 

encoding[J]. IEEE Trans Information Theory, 2005, 51(8): 2894-2901. 

[12] TAM W M, LAU C M, CHI K T. A class of QC-LDPC codes with low 

encoding complexity and good error performance[J]. IEEE Commun 

Lett, 2010, 14(2):169-171. 

[13] MACWILLIAMS F J, SLOANE N J A. The Theory of Er-

ror-Correcting Codes[M]. New York: North Holland, 1977.  

[14] IEEE Standard for Local and Metropolitan Area Network Part 16: Air 

Interface for Fixed and Mobile Broadband Wireless Access Sys-

tems[S]. IEEE P802.16e/2009, 2009. 

[15] IEEE Standard for Information Technology Local and Metropolitan 

Area Networks Specific Requirements Part 11: Wireless LAN Me-

dium Access Control and Physical Layer Specifications Amendment 

5: Enhancements for Higher Throughput[S]. IEEE P802.11n/2009, 

2009. 

 

���� 

 

 

 

 

����1952-����������

�	�
�������������

�������� !"�#$%&� 

'()*�+,'- SoC./01 

���1987-����2345���

��	�
�������������

&�)*./���6��789:"6�

FPGA./;<= SoC./01 


