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ABSTRACT

In this paper, a bit-mapping scheme is proposed for partial Chase combining in LDPC-coded systems.
Contrary to the previously known bit mapping that assigns the information bits to more reliable channels, the
proposed mapping assigns the codeword bits of irregular LDPC codes to distinct Gaussian channels by
considering the characteristics of LDPC codes and channels. The recursion equation for partial Chase combining
is derived by using the density evolution technique, based on it, the best bit mapping among the various

bit-mapping schemes is derived, and the validity of them is confirmed through simulation.
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Fig. 1. A block diagram of bit-mapping system over partial
chase combining.
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Table 1. Threshold U,{ for various degree distributions
and channel characteristics when code rate=1/3

G Cé =1:1
A
+E (1-1) (1-2) (1-3)
v
Ml 1.3504 1.3927 1.3899
M2 1.3762 1.4077 1.3661
M3 1.3591 1.3976 1.3790
G:G=2:1
A
=3E (1-1) (1-2) (1-3)
v
Ml 1.2712 1.3122 1.3187
M2 1.2902 1.3220 1.3131
M3 1.2762 1.3141 1.3145
G:G=1:2
5
=3E (1-1) (1-2) (1-3)
w3
Ml 1.4314 1.4748 1.4773
M2 1.4631 1.4944 1.4762
M3 1.4433 1.4821 1.4766
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Table 2. Threshold O'Y for various degree distributions
and channel characteristics when code rate=1/2

rlm Fl

q : C; =1:1
A4
2E - (2-2) 2-3)
o7
M1 1.0340 1.0673 1.0704
M2 1.0584 1.0685 1.0358
M3 1.0422 1.0680 1.0586
q : Cé =2:1
A
X @-1) 2-2) 2-3)
vl
M1 0.9792 1.0053 1.0055
M2 0.9988 1.0066 0.9845
M3 0.9863 1.0059 0.9972
q : C; =1:2
A4
2E - (2-2) 2-3)
o7
M1 1.1022 1.1309 1.1308
M2 1.1249 1.1346 1.1101
M3 1.1106 1.1327 1.1229
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Table 3. Threshold O'Y for various degree distributions
and channel characteristics when code rate=2/3

C:G=1:1
Ee
By 3-1) (3-2) (3-3)
I
Ml 0.8227 0.8417 0.8394
M2 0.8381 0.8322 0.8094
M3 0.8301 0.8388 0.8273

q : C; =2:1
o
w3 3-1) (3-2) (3-3)
o1
M1 0.7781 0.7931 0.7882
M2 0.7917 0.7817 0.7581
M3 0.7847 0.7894 0.7755
q : @ =1:2

;‘( A~
ok (-1 (3-2) (3-3)
o)
M1 0.8731 0.8949 0.8952
M2 0.8884 0.8877 0.8673
M3 0.8797 0.8927 0.8843
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