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for Multiple Codeword Transmission
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ABSTRACT

In this letter, a successive IC scheme based on
the error detection is proposed for multiple codeword
transmission in  MIMO  systems. Unlike the
conventional successive IC scheme that performs the
successive IC procedure of the last decoded

codeword unconditionally, the proposed scheme

performs the IC procedure only when the decoded
codeword is detected in no errors. Therefore, the
error propagation is minimized in the proposed
scheme, which results in the performance
enhancement. Simulation results show that the
proposed scheme outperforms the conventional
scheme for multiple-codeword transmissions in
MIMO systems.
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22 clolol s vl glek 7 A abel}
o4 A ol dlole Hl=ed uE 4 o
7 A% 15 E oF AA 52| 53} (encoding)
HAE A A=, o] w] 7z} 3 oje] Hol= cef
323 7ZF n(l < n< N)HA el Asd
FEolE 1x ¢ WE]l b, o0& viehdr) b 2

(modulation) S 72 nHA glevle] 4 J

wE]el g 07 WEkEle] AdS Fa) HEEc) 1

;@m}m I-Nru

7 g4l A2 wEle] Zolg KR SR, 2 s, 9]
k(< k< KA 540 A250] Ade AH 4
B M X1 4 A% W 73 st 2] depde)

.= Hs, +n, o

A (el s, =[5, (k) - sy (k)= Nx1 54 A%
WE| 2 78 A Q] FAl AlE el s 9] k
A daE WA 42 Z3geh =3 =
Mx N A gdoln, n, = M <1 7R WA 71¢-
A9t #-2- (additive white Gaussian noise) WE]Z n,

1o

o) 2 a5e o] 0012 HAto] 0Pl Bas 7
Aok #EE meEek

M. Aok 718

e H3o] Alxgelx] FAbAel o] whele
A ZAAA 71 ehest 2] Extiekl |
A 2713} sHAlell A 9] FE0i7t B o4 AA Y
< 53 1 <n< VA AR BSEE H5o]
a(n)& AAZeL 2713t A4S S8 535 A7
AR o] F, n=1% FiL F35°] ¢, T T35
21&F LLR (Log-Likelihood Ratio) A& 4 Ash4 &
3 S B3 ¢l AN A H5o 6
Atk olF ¢, o187 A S EEH
Cu ol W& A S TRt oled S

©

n=1%% n=N7F] aln 7o g HEEsle]

o

F

N

~— O

1048

bu T L w7 Rtk o] o whAle gl
| A o] Ba 24 o] 5g 9dg & )

£ pEolrl 2AsH] FomE 58 o83k ZH
A AR A 4 ol

o]s} & AP TMIA] 71HE 25 Hisjel o}
2} el 2 #99 F Slek Bpdot o
405 B Haslal) 9 4 rEole] B %
# SNR (Signal to Noise Ratio)O]‘/]- A o5 A=

ke R BE #AE AT 5 olvk s
Rsolof] gk A} 7HAAIA AL Rss=
I3 BLER (Block Error Rate)”} 022 2HF7}
HAEHA] o= 7 AlSlEhH &5 Aale] i
A 7rsAS 3y Bk, o] wlel o] whele
2 SFAA 7S B’ S SNR
(operating SNR) H<ollA ZHAAE F3831A] =
A3 A o] &F g Qs e 3o
oFst o= glck

ol F sAs] $lal, & w=tellM= B3 o] &
25l o|F ozl A F3olo tigk &5 = =
J5 &8 ZHAA AR5 AR A AA
7] 71%L AR} Ak 71He] 2713}, LLR 4HE,
AW B3 9 A T30 A RS A Vs
g 7)E Hzo] ©ele] A ZHAIA 71 5‘%
s, AR 350] ¢,0] BolAl ol Tl 2

it
o

= oo oo
g —io rln i

0
iy

>o

f
:

oX

=

€atn) =S (Catn)) (@3]

)] f( - )2 CRC (Cyclic Redundancy Check)
094 L5 e 5 7 &F AE $HS vEY
o, 277t A= 7§T o) =1, ST7F FAEHA

ool B RS A
el ohg ¥ oy, oﬂ g LLR AE S
45 e el e

=

www.dbpia.co.kr



=/

5
A
e
aB
i)
ofy
ez
fot
s
2
ofy
o
ol
o
o,
<
o
Bl
o
el
N
=)
My
N
kS
r_‘M_(

A7 71

o]e} Fro] At 7|H el = v A F5olo] &
T AE A9 F9 A AFE AA g et
A At 71ellAe] &7 AT} of s A8 R
= 53 50 oF HE Aol o8l AAsIck 4
T4 BAlL AlzElo|A] de] AMSE]E= CRC-24 Ui]
CRC-32 59| oF #HZ& H32°] 7% dloJg] n|EL]
b Ein BER (Bit Error Rate) 1072 3704 1076 =]
o] MIAE o5 FES AYRE, o]9 2 oF
37t 245 75 Ak 7Y &R AT s
v]_§]_tﬂ— 2= o}\q_ [61 1:1:3]— E/ﬂ—ﬂo] JJr];] ;{d:}: Hl—
o 3o AE AlzElelA] CRC 59 &
lole] 724 735 2 Al Alo]

01_4 o

r!'i

ﬂ

q o m{)lv
-[u:

L

N (i e
-z
fol

b ¢

e o B o

aop el 108, B SHUE B9
PV 1 el AL e o 2t

o2
ok
2
)

1r

o wu v ffr du lo du o> ox

ROAFE 9a) N= M =123 MIMO A]~Ele|
A ¥358& 23 4 C=960% LDPC (Low-Density
Parity-Check) %3 % CRC-32& z#3iodck
16-QAM (Quadrature Amplitude Modulation) *3
= adspelen, weti A=2400]ck A AL
2 =554 dde] 74 iHLé% arEslgl e, Ak
THAA 7EeIAE FEelEe] B Al ol
7)o w2} 535 THE ARl FA A=
LLR 4F=$ 918l A3 ZF (Zero-Forcing) 2 MMSE
(Minimum Mean—Square—Error) AE7)E aslele
w, Wk B35 345 20/t

a3 2 301]%% 272y 24l 71952 I BER
T gick s AENE A
ot 7149 28-S E8 ZF 2 MMSE #Z7]¢l 87
oJo] BER % BLER % Z5ofA] 1 dB W< A
= 0]1:0 oéo ° fc]—o]%l 2= o}\r,]_ 15_31 EJJ—XJQJ —/‘E
214 ZHAAIA 7199] 74-5- BLER FHdolA+= 7H1A
75 AE3] 9 A¥ AAE7] d] ofFte] A ol
E4k8- dor BER I+ 2318 A¥ &
on] g5l Aes GAES e - %E}
3o Adfgt HFEY T AAR AT &F A=
Ao Qs A AlA olF B E Alshe 7
=29 W7 BERe| ZA| F713p7] witelck

u)
=

N

o3
fr

L

Average BER

107

10°

=—=ZF, no IC
—(—Z2F, Conventional SIC
—O—ZF, Proposed SIC
==MMSE, no IC
—{—MMSE, Conventional SIC
—O—MMSE, Proposed SIC

15 16 17 18 19 20 21 22 23 24 25 26

SNR [dB]

a2 2. 12x12 MIMO Al~ele|4 i BER A
Fig. 2. Average BERs for 12x12 MIMO systems
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