EEH3E 12-37A-05-05 FEAIS3| =52 *12-05 Vol.37A No.05

B2 Aolx AFS $18 LDPC %39
HIE g 7y
A9 F A, pAE9 A B F
Bit-mapping Schemes of LDPC Codes for Partial Chase
Combining
Hyeong-Gun Joo' Regular Member, Dong-Joon Shin” Lifelong Member
e <

o] =l ¥ Alelx AS 1% LDPC ¥-52] WIE v 71 ARKICE Aw wES 4 Al
& Ao ISk 712 e w1 Pgel e, Ak HE vl 7Pge LDPC YEst A 54

O@Q

% |
o wefsle] wlF LDPC 52| 50] vlEg Hxle) Ade] ekich wah W A5} 1EE Akgte]
B Aol AT AT R PE famslo] Fold WA ekl = o Ay ol Aol A
2E e Qa, weNPE F ol AFu

Key Words : Bit-mapping scheme, density evolution technique, LDPC code, partial Chase combining

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.

LM E 2R AR A AR A ke Aels A

g PR deA, 3 Aol A ste

A g Bl Als o AH8H] (SNR)7} ] 2F7F A7 dZle] dy-Eak Adgsich olzdt
oJelT BEsple] FESA ¢homd WE 9Frh P Al AF BelE AP (me o)
s, e FA ZREFS H|E SRE o RS AHFEA] A sfof gl Adxl
A7 s Azl o F AR (FEC) 71 E FEL AAEE S, A PAE P s
Aelstar glck 2Elv AR oF AA He] B ol o|Hel| 4AlE AR AdtepA| =k wEts,
5 AE o dubges g Szl HAE A oA AgtH FEL AYHA WS ofE R
s o} E2 AFEE sk wyk B Ao]x At

= =l At 7127314 (313-2008-2-D00693)2] Aoz =gk

* o
it e
2
—Ll

JETH st AR FEEAEsT) 25 2D B4 o4 ({yangpablue, djshin} @hanyang.ac.kr) (°: AT =)
=T F  KICS2011-09-403, AU} 20114 99 19, FHE=A5d=} 20124 59 2o



7 s 1AE nigd e 7ReAlsE S
)& M= e BhE AR % 4 ok ¥
3], o] A|xHe] A5 ojwA LDPC 352 F

(¢4

Zol BlEE A= o2 e v WE Tk
Agk Adel| dsi=rlo deicl AR 7husk
g 7S AEHSl e FEe] WE aES
ARgBhs Zloleh gk, ¥t Ao Aj AL
oA AR T2 AlREE s vlE 91X ¥
FolE dshe wlE A9 v 7]gtle] Alelss]
o} o] wis 7PEe AR H|ES ) B Ale

o 1

T

= 7= 1Al dddstan, delE njEs A
o7 U2 AHEE TP Sl dddske 4
" v 7gE ARkt

olefdt 7] i 7IHE Folal el w=t
FedshAl 48 o Q7] wiell, (619 2E &
Asle] - Aol A Aol L= ARE nE
W 7Ie Akt o] 7P FEe] SAERE
ohjel Ade] BAE Aol aslel nldd
LDPC %39 F350] HlES Az g2 T 72|
Aol ghelet.

il

LDPC Bit
Encoder Mapper

LDPC

Decoder

J8) 1. 3 Aol AR Sl HIE v Assle) BEE
Fig. 1. A block diagram of bit-mapping system over partial
chase combining.

o] Aolx= [6]8] AIE 383t Ht Aol
AgHe 93 v LDPC #3535 #4319
191433 LDPC #3o] v|EE F 79 252
ol M2 o 7 Jie] ™ AWGN A
I CE B8 AFEchk 7 0, AL FE
Aol At sz AdE ¢ el vl &
= *E]E (3dB SNR °¢|5)E Z=rh

A, F5 Aol A 91§ v]Fd LDPC -
3o U %Jﬁ} S fEiA ot A folE
Aozl Ad 2 AFE HE] w|EES g9l
H|E2ty AoJsrk BE vlde LDPC F-3°] H)
U ez Abellxle] ASe] Agteletw shw, £V

312

2 Eghi We = (lE)el AdE ASe Py
Ateleta Aelsi wal, BVE A4 jo) Eeki
W4 eme] 45 ASe] B Alielzh Aels)
A 2R Heki Mg mEe] A4 BEE thew
o] go] & 4 glck

)\(i)(@:z)\;j)x,f—l n
J

A7l A =B/ 1B i=12 oIk PE
Fap) s ARgstl A={\"(2), AP (2)} e}
pla) =Y pat o] A5 BEE 2 o]f =
o] opE-g THFL V1M p = A5 ko] A=
red od4dE AEe] vES yehith oMtE
f(Ap)elA, e Wg x= ExZ sEtele

S

& 41" 27] 2-$% 8] (LLR) HAR2F A
sh2}, = (WA Bk oﬂ/q A o] W e
o &2 AR BF oy ekt L] 2w

ml=m{ +(G-1mli™ @
Bl A ko] AF k=] =
o wARe] H m” & rles}t o] %I
m = (1= 1= DN (mP) ) (5
ot
714 ¢V =BV HE ey, @5 o( )
£ [1elA] Aol E wed,
Sl AT T 2 BEES o] fale] BB A
o]z AglolA] Folzl BIE wjS 9)8t t}ee] 4+

3} HpgAlS 9le 2= )t

mff) =Y (-1
F o : “
Zq(l))\?)qﬁ(m((f) +(j— l)mg_l)”k_l)
Jii



=
T

| R Aol 23S $13 LDPC F-3.9] ¥ E i3 7|H

M

. 2 Hola ZelS 2l HIE HE 7|

o] Aollx= Mol sl 3 WS o]
fato] HAdel vl 7S A™sk] $1’k TS
AABaL Az vlE g 7S Al]kRich Rk
Hoz 7Y LDPC F-3ol4] AR =9 257}
Hele] =9 2R} Fcha 7PEE = glon,
A O AL Gyl e Hzo] nES] A
g vES O :C,=a:bE FIITL 74
C: Gy vlEd fredoer =4 7hssh,
Aol P wlEel] g Pl ARE
Soll Agsfolalct oAlFE 2= o] A
HES A SAeR ek d<skE
H|7Fd LDPC #3o] HIES A2 ofE F 7|
AWGN A 3 Cyoll ddsle th32] Al 71
HIE o 7S aedch olHE JHde et
of Hr} ookl WS w2 ¥ F= gk

o0

[0
2

2o
ﬁ;.“:’,oﬁlr

ol
1_4

Ml: X B|E —‘__59_ e = ro)E 7P
g o] Ad el Seggic)

M2: Tele] HjE (e AGE e wm)E 7}
_4'6]— ‘:ﬂ—o] XHL% C Oﬂ ‘61—1:1-‘6]—1:].

M3: AR B|ES} dElg nEES 753 Fdg
$EE AAER AY o Tt o
71 M13 M2 Bl Ajole] oy,

ﬁqs}oq M1, M2, zau M3 uﬂﬂﬁ— v
7ol 71Z&3te] A2 vE il 7S ARkl

3.1 R
E ofjzl

32 99 tee] A4 2xE 7R

=22t M2 SH4S n2et Mz H|

(L

)\(az):(l—R)xd”_lJrRxd[_ ,p(m):xd(_l )

71 R H3EE ovista, d, d, 1#
d,y= 27 Az 2= 2k, AR ks A sjeE

e AE veRch dubdgo g AAzE Hasr)
7Fs3t ol% W7t dgle] 25 Z+= LDPC &

= flob 22 Al BEE 7}ZIU%, olelgt H3&
RA-type LDPC ety F-Ech kgt A &
xob Ad BAe wep HE Aol AHjks 7t
<3 vEAl ()5 o] Lste] oA AlES
Foza ko] HlE vige A9 5
FE ekt 75l 1‘41611 M1, M2, 2|3 M3 vl
% 194 %
32 Tt Al —‘?—:@‘r ZH% —‘3—*301] ﬂif& Ad G
94 AL 0% HAFH, QAlghe] F52 37
oo eItk E 1elld E 3eld BTo] 3
'5—‘4‘ Ad A4 A vleE A AFEE
o, AW o] Apol A3 o] zepol uwlEt
FHe| vio] Hepxlvl= S & 5 sk 549,
AR o] zpet A= ksl Al A
712] vl M1 e Rk M2 o] 43k A
oo 7HE BolEr) ClE S0l FE8o] 1/39]
Ad BAol ¢ :0y=1:14 o], AR »E9
A7t 4 olsle]a A= kx=o] ATt 4 ofstolH,
M1 w3 djalell M2 wisE Ad=jsiol B} $dt
s 7}11711 ek ol o] @Al Adke v

HE 1. F5E 139 o, ekt Az A 5 o)
2 A% o

Table 1. Threshold U,{ for various degree distributions
and channel characteristics when code rate=1/3

G Cé =1:1
A
w+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)
LE]
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

G:G=1:1
A
2 2-1) (2-2) (2-3)
w3
Ml 1.0340 1.0673 1.0704
M2 1.0584 1.0685 1.0358
M3 1.0422 1.0680 1.0586
G:G=2:1
A
3 -1 2-2) 2-3)
=3
MI 0.9792 1.0053 1.0055
M2 0.9988 1.0066 0.9845
M3 0.9863 1.0059 0.9972
G:G=1:2
A
2 2-1) (2-2) (2-3)
w3
Ml 1.1022 1.1309 1.1308
M2 1.1249 1.1346 1.1101
M3 1.1106 1.1327 1.1229

# 3 peE 23 W, ve’t At A SA o
& A% U 1

Table 3. Threshold O'Y for various degree distributions
and channel characteristics when code rate=2/3

C:G=1:1

E

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

3 3-1) (3-2) (3-3)

12

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~

o (-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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