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ABSTRACT

In this paper, we reduce the computational complexity to find the minimum distance of RA codes by
searching only valid codewords using repetition part. Since LDPC codes have repetition part like RA codes, we
also apply this algorithm for computing the minimum distance of LDPC codes. The minimum distance dominates
the code performance at high signal-to-noise ratios(SNRs) and in turn allows an estimate of the error floor. The
proposed algorithm computes the minimum distance without any constraint on code structures. The minimum
distances of LDPC codes and RA codes with large interleavers of practical importance are computed and used to

obtain the error floor, which is compared with the performance of the iterative decoding.

I. M2 E3] Repeat Accumulate(RA) F3&'" 71chst

T2} B3 A uio] B WAL v ok

R B35l F8 Agt 2% 335 (Serially Con- EHE ®3F9} sccCc 3o dsire Ja Zols

cantenated Convolutional Code(SCCC))<] &8l Axkele £ QuelEo] AAFJH!. T2 A

A R B3} ggE 9o B = 2 Al AHez Fa3 uiE 7IA= 2 AHHWE U}

71&S o]Zo] Wtk 3HH, Low Density Parity Z1 SCCC Hzo tis] HA ZolE F3= Hld+

Check (LDPC) #&="* B9 453t sh=do] A QY Az 47t BwsH FiEE An
TE 8ol wWiEe B2 A7F A Yt £ A "tk

Oiel el s A0 olld Ruge B wRoliE W B2 A B fE

gY A% 4% aiFa g 3k Boojnks fHalsled RA F3F9 Ha HolE

* S| stal HRAFE S (khehung @dku.edu)
E=FEHS 1 KICS2006-01-006, H5-YA} 120061 1€ 39, AFE=EH-dA 12006 39 159

F

207

www.dbpia.co.kr



st
A
oft
o
o
10_{'
r-1n

A] *06-3 Vol.31 No.3A

S ZAAFTE RA F357 wE Hoe)
F2719] AEAER o]FoR TG F2E 7HA
T ol FHoksigith Aote daElEe H3
ojulgt Algke FA| AL HA Hols: VL@E}. é
AH F84E 7He AEEH Zole] RA #
Ha AL £ =2dA A oy 1~r~ d
71§l AREEoIRIL) o] oflE] miRE Wi B9
453 ¥laEcth LDPC 3% 53 RA R59 n}
AR W BES 7RABEE ARRME darg]ES
LDPC #3559 & AYE Aklshs dl 2-&slrh
2 =52 U o] EIth IelAME
ScCcCc {39 Hah AYE Foke 7By dTE
A8k A AE LDPC H59F RA B35 &
AS A9sla VA= LDPC 159 RA H3
o] A& AYE Allele AXES HAERAIE
TEFE At vAdME HA A At Z
e} AlEFelA S Holal VIFA AR
uﬂ‘:_p].

L

fl

i

e

i

rulo

. SCCC £32| 24 72| Ao ot
JIEe| o

scce #59) Hx ARE Adse daeiFol
Aol wp At Qg R B= Zort K
olaL QI Zeol7} Lola A (NK) AE 2
g 2% F5 col w3 Fago] r=(K/L) L/N
=K/N= FoARta 713 o )9 248 5
B yer®t E,.. 7t Aol7E L1 QIERHE ;“Eéi
dAZdgol v pFE AE 1, 8 1.5
28 53571 B .S B0l 37 ASse EE
g5 UeRdth dolrt @ < A9l ox dE A
cou; )2 R o
27 B 7t e 9oz el o 5
5ol c(m)(u D)2 zg3ch 9% 25

0100”5,)( e dhgwzE xS

> E]— 3 Edgs T, o A ﬂ(constramt)i
FA "ok olFA I, AFE FHES(sub-
code)®] BE RS FolA Hx A v(u?)
2 Uepdth' #3te BE S (sub-code)s u? o}
s e HIEZE 59 KUNe] BIES AR =
A u= (uguy, - - ug ) ol 23l AREE
= F3ole Ha AYE T8k d ARET 1
23k o7k 2" 10 =AIE] v a' 1e4=

il

—
=

&01

fr

e 9= (ugrugs + -

J“ & ?o%
41:

1 Eum J ]hlmtaw-'? 9 B | +
|8} Sevially eoncalanslod convoltionsl eode (BCCC) ancoder

bntmreaves

PRI oZa7e e # 2o

IIIJI_:N"{ £

oA N T

(b} Compuling ths mindmum distance of the consirined subcods

2! 1. SCCC H-39} AghE FH I (sub-code)2] HA A

A%k e

B8 e = Tinner = 1/2%1 5709] o] 723
Ql(systematic) two-state 2% HT& 7} SCCC
n52 A7 a8 19 Parth)= v(u®)E 7
2ksl7] flste] Zol7k =291 4Y AlE=E e
W lek ol dola cpypen(u®) = (0,0,1,1)
2 A48 A8 uP=(0.1)E B, = P53}
FHA Clouen(u®) & VEHE 53 47)e) HIE
= ' . o Y5 AlKconstraint)S TH=A ol

inner
A HRF(sub-code)e] Ha Zo] v(u®?) e A
AR AR Boo] =] ZolE A u ALE-E o]
A= 5442 Viterbi dag]E 2o Jgel] &
7HA] FAE Bt AlkkE]olRIt

ARG GuEEe v 2ol P gids ¥
Bz 71&Eold 4 3tk 4 pseudo-codeZE 7]&

&P U 2k

oml

FOR 1 <:< K—1

compute Vv (11(1))

IF v(u®) >d,, THEN
discard u®
ELSE
keep u®
ENDIF

obtain u®=

(anup R 7UA>1)
by adding (K—i) zeros
IF Hamming weight of

u®)) < d . THEN

outer( min

C,

inner (

c,

update d;,
ENDIF
ENDFOR
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pseudo-code 2 7]&3HA T3 Hth

FOR 1<i< L
FOR s; ={0,1}
FOR s, , =1{0,1}

FOR survivor w Y i s

IF cygw(u?) is valid
compute I(u(i)) and D(u(i))
IF D(u®) >d . THEN
discard u®

ELSE

keep u®

ENDIF
obtain u™ by adding (A—i) zeros
IF D(u®™)<d_ THEN

update d;,
ENDIF

ENDIF

ENDFOR

ENDFOR
ENDFOR
ENDFOR
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