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Robert Gallager? A¥ % 32]¥] #HAHLow-Density
Parity-Check: LDPC) #3%¢ i8] FHA} ¥ (Parity
Check Matrix: PCM)> 1 9] 7|57t w9 Ao 5zl 9l
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[1]. LDPC #3353 ¥ ®wzx A4S A A5 94
7F-Al ek %S (Additive White Gaussian Noise: AWGN)
Ads T3 AEHed, o IHAHoA A=
4% (Shannon Capacity)E& €437l $siA= o=
AT TESAIRE BAEE wefol FA|INE UiFEe] A
A|2~EL s XS AREStaL oo oEl  FHU)
1.53dB9] H¥ &4o] At} [2].

ol sl4dstyl 3l Huw FE Wx(Quadrature
Amplitude Modulation: QAM)2] 43A%(constellation
point)E& TUASIS= 7|8t A3 (Geometric Shaping:

GS)H 7|& AExe g8 X & ¥ YA A4
3tE A3 (Probabilistic Shaping: PS)& AM&3tt}. 14
718 AL st=do] Fdo] oy ohgFs A
W] et wdo]l EAista, gE
A4 (Distribution Matcher: DM)S E3) t}
A&HHor x4 Jbesdtn W2 &
7bsstthe g el EAlght [3].

2 E=wdAe Ed o dAEe g5 EEXE
gxielsl= &% FE AP (Probabilistic Amplitude
Shaping: PAS)E Z&7%tt}. PASolA AlEE+= DM
71eS NAAE FASE 7]F wEl CCDM(Constant
Composition Distribution Matching)¥} ol *] 7]8F A<
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235 3 Arithmetic  Coding: AC)® o] Aw3iv
oyx  7dk Ak R33N F AR ks
-3 3} (Direct AC), A= R s
2353} (Constellation Selection AC method), -3+

AU e 719 AH 2b& 5334 (Finite-Precision method
for energy-based direct AC)E AJfstal 7z EAS
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PASO] AT DMzt Al&gHQl o)zl For|2
T4l Stk DM2 w5l £XxE AR HES H
T4 gE XS e A% APz W
AYS F3ysy, hEH ez CCDMolH olyx] 7]k
e Rssk Aol Abgdr. DMom ®Fd %
Alzet #Ed 2XE AW IR AH MEV}
Alz=gA Rl o3l ¥-571E B Fustent [2][3].

PASe] Fleke] wE 7wk tuEE  F3 soft

LDPC E3x & 33t}
ol H3 7}Esih
H Z(Amplitude Shift Keying:
ASK) =& QAM 71¥d A& 7Mssid, 948 #xe
g 99 ZABOR AEE FHo] rshesith EE
64-ASK Wx¢ LDPC ¥3& 9/10& AF&3tE= PAS
TEE AWGN Ad AdA A= &% div] 1.1 dB
o9 s &A=z FAle] 7hsEs BT [2].
B =R AME PASY 4% F

25 g wEHQl
PASE 7]E E wo

=4
AZ ANPxz2 WHEsE DM TEskE g
CCDM# o=l 7wk ke F53t 7l d3
Agstal ey 53=E Hlagt
2.1 CCDM
CCDM  %7] PAS &4 7 48 -84
WAoo APA2E P AEY £ NEE Astu

ols wHstm AlEz HFE N AR WES
=g gt 2]
CCOME  7x7F  westal,  EE= Aldsrt

ol 2~ 9 -5 = v (Maxwell-Boltzmann)
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A Pr = E olate]
g Aol no| A& Adx HES FAsa, [0, 1
o S e T R B
189 k HES o] g (dyadic
MB Fke
ARz dAd TRt AE e ARz A A
ftom A Aldxe va wges dAs] 6

s poeld zaw GES Agdd oo wE
Al e B S AREH. 7 dAle] =315
Q—%% pAC(ailnj,Ej) = Nc(nj - 1,E] - E(ai))/Nc(nj, Ej) %

Z8 7 4 At NmE)E Zo] n, dlUA E ©]&+e]
Al el ariE ovgtt. 9 HAFS wEste] 7
AN AAT AE S UEdE AEE Adx
T8t HostE et [4].

A4 A Boshe AEe] A vlEe Al flol o

il

ANAxE ge3town 7]E CCDM w4 iy
Aol e 53 49 Aded He FIE

& Aledts ol Aok 64-QAM 7= 512
HE Aololl A A3 Ak F-Est7h CCDM oiH] ¢F 0.25
dB %2 AY o5& HolEd AW A=s dAse
W GARY N(nE) & WEHom Artsjop itk
ol vk [4]. ol =&V fd [4leM AA
e FEsl olffel: A YNk darg]Ey AEE
A 7S A AbskSA
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2.2.2 BH4=E A8 Ak 538t

A Ae g Tost Ay A% Rl s
A2 g Fgatol, AR~ HYe] AFEE FHgoRM
g% Aud 49 Ase SAs] A% el 4%
A DEekE Ay AuA olsel AAx P
MES vjgetgtn 44w A e REss AU
SACNM wMEY, EAHoR Aol HEe sl
2 Agsa oA e

ARz 2A
Az 2ol %A AW AE REHE FASE olF
18] 3k

e Ae ke Fsste] T8 AP dd =24
T 9d ouyx Al FeEA ga, o 1A
FRE gg3own By A AU AHFY o558
S & e Helth 53 &% Holzl #AG
A Bx7F 2138 A9 7|& CCDMo|Y A At
R53Rc o 4 Ay 5SS Hole Aol EAolrh
T3 QY HEZ ¢ e MBIytow wEIomH
4y &3 2358 &4 aRFHer Y 5 Ik
gy o] FRE AMHE A Aus 93 F7HHA
W=7t A%t de] 9t [4].
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AH ke FEsE PAS AlzHlOA Hold AF
o5 We HIE& &4S AFEE oA DM
ZIMel AR, st 9 HRost dAoA FI AdE
AMS AA=R el AA "AE AE AHEelA 9
TFdo] olfth ol dAE FHES7] fs s
et Az 7 AR A Foste Ay s
Fostel daels F2E FAHAE, F53t 3}
23EE AAe] AEEE Agsta o] HAHoA
WAstE eaks FA skl alfrstAl 53k 7Hsd HE
FE AAg. o VEE R dYeA AAE F
logN.(n,E) & <TAFel7] f8l 34 25" SALE
ARgEtaL, o]E & ¢ HeolER TSt it EREE

ad DA 4FERE nole HEE,
AFRE nlo MERZ 38 1HEZ nadT. 94

HIE 2 m+np+10 HER dAstar st v
n; 9k ny & ZHIT logN(n,E)E <A Foll= A5
Arks Fall N.(nE) ol SAMEE AR = Sk o

< T WA Fus 2 55t A nel o)

Adgde=w S7134 [5].

s Agsty FsstsE #dskaL, 7] PAS Fdd
g2 AEHAT. AR ke ot AlE29] dyA
Aok 7dto =z AAx S At At FEIE
F3 H3EE Festal, Fdsta oA AHAIS
AEE 7 ke EAo] . E3 AL A9 b=
Faste A4 At a3t o wale Alds 24
Ag GAE FHE AY AREE s, w3
AR 7Rk AH e Fast 7Ee AR Abs
F353le] ZALE s sho] RS S0
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