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ABSTRACT

In this paper, we propose an iterative minimum mean square error with soft interference cancellation
(MMSE-SIC) scheme with group shuffled BP (GSBP) decoding for multiple-in multiple-out (MIMO) systems.
GSBP decoding divides codeword into a number of group to process the update procedure in a series. Using
the nature of GSBP decoding, the proposed schemes divides received symbols into a number of groups by
their reception time, and progresses the decoding process and the MMSE-SIC detection process in a series
through the entire groups. This enables the proposed scheme to achieve a faster convergence speed than the
conventional MMSE-SIC scheme that progresses the MMSE-SIC detection process after the decoding process
of entire coded bits. Consequently, the proposed scheme shows better performance than the conventional
scheme if both schemes have the same number of detection iterations. Simulation results verify that the
proposed scheme achieves a lower BER than the conventional MMSE-SIC schemes with standard BP decoding
or GSBP decoding.

.M B Lh Al 2mgle AlEle] 85 A TS HE

Q1 7] shtR - AlstellA] she] kel

T FAldellA B of] A9 gV ASsls S A}8-8}= SISO (Single-Input Single-Output, S+
MIMO (Multiple-Input Multiple-Output, T} <] Qe Alz=glel] vsl] 4 541 AlEle] Ad 8=

* ARt A7) dAlgstat 2§41 A4 (azssa@yonsei.ac.kr, csyong@yonsei.ac.kr)
F=rHlE D KICS2010-09-433, AUzl 20109 99 19, FHE=4edxl 2010 104 13

815

www.dbpia.co.kr



gH=-5-A18k3] =] °10-10 Vol.35 No.10

S TERAR M= oz dyx 9ot
MIMO AJ2=glefAl = v A A] J b 24 41 <)
UES 53l A7 ok AlsEe] AEEEE MIMO
Alz=gle] Aol A= vl A l& bt 2 a4l <k
Hu2 A% $41 ASES Fe-7Eslof gick
B 9g]PE o]g3gk ukE MMSE-SIC (Minimum
Mean Square Error Soft Interference Cancellation)
7182 MMSE-SIC 7Z7|3} Ad F-3.2] B37]¢llA
7zt #Al H|EEL] ALS AW (Extrinsic Information)S
A¥eke, ol kg Wk 1% FellA Aol A
ZJ K (A Priori Information) % %‘fﬁ-ﬂ_i A5 A
< =gk} o2 vk MMSE-SIC A&71& 34
o] A%S Hole <d¥A MAP (Maxnnum A
Posteriori) 7|8} &R} & Aaleks Q8= &
HA Al 7o A ot 53, 314
EJH A]¥7F 2% (Turbo Space-Time Code)”} ARS-
%l MIMO A|2="lE& 9] ¥H: MMSE-SIC 7[HE°]
Ak e, 2 2A=S A= W MMSE-
SIC 71"=°] [4]elA Alk=gdet. =7, [5]ellA=
MIMO-OFDM  (Orthogonal Frequency Division
Multiplexing) A|Z~8l-3- $]3+ LDPC 32| A 2
st AlaElE 918 ukE MMSE-SIC 7|%-& Aleks)
L 9ick
o]2)3} B MMSE-SIC 7]"-& Ad 2359 B35
71l AR AR Ak P8R FEE, HE
LDPC (Low-Density Parity-Check Code) -3¢}
7o wlE oAgkx] E3F  (Iterative Soft Decision
Decoding) 7|¥& ARS8k Ald F-39] 28] H g
s} LDPC Tz— outzlo@  BP  (Belief
Propagation, EJ ) B el 7|uke F 235 7y
——T—ﬂ Standard BP 37} 71 o
<ﬂ iz 7o 2 oex ik Standard BP &
HH 95 oA A2 emE s e
AR E EAle] AR BE WoR BE 4
el we o] Wi %5 sge] Wesieh web
R} w2 B3F 4228 $]3] GSBP (Group Shuffled
BP) 537} Aqk=9lrk. GSBP Hie RE Y&
H|EES e s 2] ¥ e
o v, 2 2550 el weh agel £37
F3 M| ESL] AR £ om APAlgie) o
EA] 828 zaluct Wiz B3E aFex] 7JalE
Qug AAle] %5 Aol 4T 5 T, @b F
HNRRE TS e A RSl thy 150 %
5 spgelr] AHeEeh =19l A% RE ¥ vE
=] B35 A7E s R o] o GSBP H3E=

nﬂm

Ko

s

F
12 o

r1r

1o fof

816

Standard BP &3¢} Fdslw, w=d G>19l
GSBP ®3%1= Standard BP B3 W} T2 w2 23
TS 7P

E el v AFEE AR B 9]
< APsk= GSBP 39 EAS o]gshs ukE
MMSE-SIC 7]¥< Agksic) ZJIOJ 7]‘%3-8— g e
HHE AE #Auie) g e ut
H, o] o B35 A |4 54l EJ *u‘
o wet og] 2Fo Ta]fs}z 7} 172 GSBP
B3 343 MMSE-SIC & Aol v} AL AW
o] w3t AL S22} i Aaslo] Wl A% 34
oA ALF HR7} oS AT AEEE gl 2 =
"—’_4 xﬂo]— 7]H4;<{E% BP iﬁ]}_ XLQ.Q 7] _4' ] vhE
MMSE-SIC 7]%Plel] tigt ofe] ed77} Alai=|glc}
181 [6]¢llA]= LDPC %37} AMS=l MIMO A2~

ru}rﬁ
i
fllo
‘Q.
g
>
o

= 9% HLP—-‘:L MMSE-SIC 7|%e] QlF=]g] o1} o] =
HHEE A IHellAe] BARE Fhael] 24E wEsl

I

t}.  [71°14]= Standard BP #3789t HME
MMSE-SIC 7]%<¢] —’,‘—Eg 25 A uo] o3Eg]

o ol e e e d e s 4
2 &b w3l gk Hd«] 1 7é Fpgellx] 3k wde] mk
B 53 A& 283 79 7] MMSE-SIC 7| &
Tola} goldk A5 2elt (81914 LDPC #-5.2]
AZ w=5S vhre] HhE B3 3138 Alsgsh= ub
= MMSE-SIC 7]l ¥+ A7} zla=|gl o1} o]
= & =l AR 7THAR A7) 5] 7 A
Aol AW wEe Byt Aok 7L 712
HkE- MMSE-SIC 71%# v]2e uf X} S7he AHx
23 A S22 Qe ukE 7% Aol Latency”}
kA wak Sk AR wEk 3y 55 S
Hep wE 3 £TE Wl

“

II. AJAH g

O 12 B =7 $Ald F2E Ve ook
D={d,, -+,d;}*= LDPC F-357]ol| §J&=]= AR v
EAS vehlie] K70 vlES E3sta ik D
LDPC #3715 Ax Nle #35 vEES Z=
C= {ﬁv"‘ch}E FE3iEck o= oA WE A
= AA M AEE e S={s), s, 2 MR
e o] W s conyrs s TE HEE
a=N/Mz Wz #@das vepdith S X=
(o} 2 N 441 belellA] $418 9190
7 83 o3} (Spatial Multiplexing) =7, o] o

www.dbpia.co.kr



=1/t okl Al 2~EelA Group Shuffled BP E35 A}-&-38l= HFE MMSE-SIC 7]

. X Cﬂ(:a((ifl)AVTJrkfl)Jrj)Q/] AR LLR Zy(c, )= o3
D ore 1L C s — ‘
" =ag J=E= TACLKEH [—> o] viepdr

Y

22 1. A% T2 B8 tloloi e Ple, =+1lz,,)
1. T tiolol Lfc,) =log—/<k—LD(C1,) 2)
. P(cﬂ = l|:clk)
W= ]y[/NT, x;= [_17“’... . ]To]u:] s
=56 1,01k 2, B B eluA] BE 7L 21 )l Lpy(c,)= LDPC E37]olx Fd=
Ao} MIMO Ad& 72 F N7Hel 54 ehelbs MMSESSIC 4%71e] AR LLRe|w, 31 A nbs
& Fal g 2 A o] ul o9} o) b2y HE ORI B2 Lyle)= 001z =
WA chgwt 2k & 2L 2b= A 2,00 ST MMSE-SIC 1%
719] FAA]elw, vkt 3lo] Ak
y=H otz ()
1 T
N - Tk (( m»HzT) hi,k:) Yik &)
A WA H, = [y by | Ny N 3
] E~WE.VN| o = -
7 F AR Alele] MIMO AdS el zi A 39 I, & Npx Ny 35 old, y, =y,
B Nyx1 MR 0] a5 Sk i o oA th= NT—MH %ol Al =] tfgl A7k A7)
=N /2% 2= o] 091 AWGN(Additive White 7} 0]2012 B2 LeRle), 4, = Tk A @) F 5
Gaussian Noise, 7+ w1 7}9-]q} 2-&yo]c], & AxkE),
oy 2e A AlsE AEsP] 98k wkE
MMSE-SIC 4l 25 vrepdla o7, 3] 29] N .
_/l:}?_]. :TL}-—"E‘ 7]3 E‘J‘% MMSE'SIC 7]‘:”‘: e /—q]O]' nyk: = yz’,_ Z ‘ri,m ° hzm (4)
m=1m#=k
W MMSE-SIC 7|Well 2% A8 <= gjc) 7+ yl
7} 215l = R WA vk A= 3R ox]= LDPC

A @9z, s
& ‘JrEME} Xu‘“?{} AE 'H%‘r Hx
713k B4
Sk “H, xm% o5t 3ol Alxle.

H57)el|4] ABHH AHH7} ¢gloemE MMSE-SIC 7
Z7)= A3 MMSE 71&7]9] Z$%¢) £d3 2%
LLR (Log-Likelihood Ratio) Ll Ak, o]&
A AR o] g3}l LDPC 55719 AM¥-LLR L,
7} A=) T WA BkE A A RE]= oA |

) 4L ke ) A Aol T el
o R T E— A (& B AR 4 ook

B 7% w4l AAE 1,7} MMSE-SIC 733719 xngfp (@ =) Q)
A A AR & AR L, o] AXtEa, o]z gl =t
Ao vk 7AE o] £gE u7lx] HREEh o] AL 3)elA A e S BES vehdie, ok
W) MMSE-SIC 771014 z,% k] 441 ket 3} o] viehie}.
oA AHFH  AE 8 jHA HE
' 2 2 2 2
o o . Oy
. Tiq . Ti k-1 Tik+1 Ny (6)
e diag 7 g YT g TR
Y Y L, @z719 iz mm) :
I — M mmsg -sic| M =="" T e LDPC i _
Pz =55 2 o AlofA] o2 L Jro] 4] poola] ol
— = e ! 'r] *10” .1 O—xwt -Ti,kg’]' g=1 ] Vot xloﬂ ‘] qrl

817

www.dbpia.co.kr



54183 =4] *10-10 Vol.35 No.10

1.1_2]'% xtq isg =) @)

zEA
. Mot Bk MMSE-SIC 7|H

7]1&579] ulE MMSE-SIC 7| 4419 &
=

W3 H|ES] L] AR o] F o]F Ak AHE AL
4%6}04 e %‘—:9:«] 374 2= FEwES L),

Axkelar, o] thA] MMSE-SIC 7&7]l4 L,

o AP AR AMERe AL b hﬂr = n=
Sl AlZe] 3 MMSE-SIC 7% 34 ¥ nE 5
tﬂ'

Al Bl Ee]] Hig A s H3)e] B3 3ol
HEle a5 AU sl oI’k 71 71 A
d F5e] 535719k MMSE-SIC HZE7] Afelell4 #

Are] agle] BE AE MIES] B34S
o] Fef| o] FofA B HEAQ] HH W] o]FoA]
A Fdhkes S Ak
B =l olell GSBP E3& 7|HS- &43k &
£2]¢] Wk MMSE-SIC 7] Ak} Algk 7 ]‘1.4
= 7 FE HESS TAUE T3 o] s 2
= N 2% rzl,m 2,02 srrt o] o W/G
7} g7t HEE G Aol AR v R vE
sol A= Dlw FA AEE TR s, wetbA
Hd e G W7} ek xﬂ°P 7S w4
1<i< Wl By, y 7t B2 0% BE nE nE
94 L= l*&f&u}. AR L5 o183l g=12
SLvERQ Lple,) 5 AMIBIAL o5 Abd ARZ
]—%s}o% LM( )5 AR ol AL g=C
7v = wj7iA] viRsto] g o] v As IS vt
Zck
Ak 7oA = 7 W] wbE As vt
LDPC -3%7]9} MMSE-SIC 7} A5 w7} o2] W
ol thro] 74Ale] o] FeiA]H, o] uf G} 5% &
e vk A ek oS B2 AR AR A
g}l weba] Al 71He MMSE-SIC HE7]9}
LDPC B37| 7} 28 AMF ARE 3 Wl wsksh=
7| MM MMSE-SIC 7[H B} U5 whe 53 S5
E Helrh
a3 32 A7 718 71 Al 71 el gt el
£ BodFa glrh el M=N=4, G=W=2
o]} 7] "k MMSE-SIC 7l‘=“91 78§ ol HbE
AE IAelA AR L), 58 Abd AR AREste]
BE Lyge] AAAE, AR LyEe] AP AR
AREEY] BE L) 5 73AIE g W] vk A

e

2

818

L (6) Ly (25

Ly (cg) Ly (cy)

Zpley). Lp().

L (). Ly (e,

o/ e e 2

Ly (61). Ly (23) :

Ly (25). Ly (24)

LDPC p(ea)- Lpley) whase -sic| Lar e5)- L, (&)
L == ]

=27
P —

(a) 7] ¥ MMSE-SIC 7|4

e gt AE

287

oy ——————————*

=3

537

LoPe Lplg). Lplcy) [y—— Ly ey ) Lyg(cy) ;
EEEl

]

LDFe Lp(03). Lp(ey

Ll
r
i
0¥
)
=
0z

.

5327

E-SIC 7]

02! 3. 7]& ¥k MMSE-SIC 7|33} A

SIC 71HellA AR A1

&3l L(c)), Lyfle,) 7}
Lyf(c,) ok o1 b 715 #Aellx Ak L,(c,),
AR AMGS1e] 2,00 &
LDPC H37]elx]e] AR AR L,(c;), Lple,)7F 7Y
AR ARE olgsle]  L,(cq),

L M( Cy ) = A]’

REEARES

11(‘73)

AE g e

Ajt 7 P AEES T
Z z

o 21F°® e

=
]—:l_g_

w3k 7 oA

R A

) [nwise -sic| e €€3)- Lar (€2)
EEE

e s HE o ———*

(b) Aot HH- MMS

ol ¥ MMSE-

3} H|EES

7} It} g Al”k 7ellAs WA 20 &
gk n]EEel gk LDPC ip‘JMVL] AR A mal
Lp(ey), Lpley) 7} 78A1=] 5, o] 55 AP AR o]

A YA L (e,),

o]

R B

A1 A7kl wle} of
7} g GSBP #3 ¥
MMSE-SIC & IS 32 213ig). e}

A Al 7 el = 25 57 SRS i A

Aol 41 9] Latency”} 27131 ek s1=]ak &gk 7]

Holl A t]e 2 A e

S7HIA A8 9l
= ARk 71 A 7Fsd Gl(=
719e] el 2k A%

X E]_‘t_z_ E'_.Q/] lz‘sﬁ] 7 J,],__« _‘igﬂ 1:1:3]_ g-o]-d— 2= oh;]_

o=

Lo

71 S8l 2R G

on), o= A% olge] G5 M
W& 7P Ak
% glek olefe

Ak 719 % LDPC —-%:7]9} MMSE-SIC #<7

Ol'ﬁ 0%

gt} GSBP ii 7]‘14,% Standard BP %i 7]

A3k wges Aez o) o

=]
H

Standard BP 3% % GSBP &3 7|uke] 7]& "l
MMSE-SIC 7|%E3} 3

www.dbpia.co.kr

AT E

7131t

e

¢

-



=1/t okl Al 2~EelA Group Shuffled BP E35 A}-&-38l= HFE MMSE-SIC 7]

V. EoJAlS Zim

-

Aok ¥ MMSE-SIC 7|"§9] Ad5-& dolxr] 23l
B =ellAE V=N, =23 MIMO A|2ElE 372
slodek A=4608, N=13824°] QPSK (Quadratue
Phase Shift Keying) %7} AF8=|g)c) 358 1/3<]
LDPC 37} 372i=]g)en, LDPC #3592 H|E »=
=9 A= =52 2 EE (Degree Distribution)
Z¥2F A(2)=0.38889x +0.20370x2 +0.40741z",
£)=0.92593z" +0.074072°0]ck. AF AdE =

/2] 74 (Independent Rayleigh Fading) |
o] I % gl on, M=6912, W=34560]c} & =
o4+ Standard BP 2% == GSBP &3 7|1ke]
7]& "2 MMSE-SIC 7|%P") z2]3 A|Qk 1ks
MMSE-SIC 71} 5 % Al 71A] 713l sl =i
&zt

a7 4= 25 ol uE Ak HHE MMSE-SIC
71%2] BER (Bit Error Ratio, B]E 2-8)0l gl =
oJAE A= Jehla glem, ¢=23456(= W)l
A= AljE 71iel A 15 75 e AsE o
ehilict. 27 40l4] AlRE 719 v S 3 el
ARGl G=13456<Q1 7oA 714 & BERS o
AapAEL, G=1621 7-9olle #9] U Aes B
A Feld & glck Al 7elA GOl Tk
Latency®] 37} oloix =zl G=> 169 7%
G=34569%]1 79l n]s] wr} 2 Latency% 714
WA 2o 2R Aes 4 T USS I¥ 45
3 g = sl

O™ 5% 1 Soll w2 GSBP E& 7[4ke] HHE
MMSE-SIC 7[H#9] A& velz s, 23

>
_Bi 8

Mroal o

N

& Proposed MMSE-SIC, G=2
¥ Proposed MMSE-SIC, G=4
¢ Proposed MMSE-SIC, G=8
a
o]

Proposed MMEE-BIC, G=14
Proposed MMEE-SIC, G=3454

BER

. , . ! . . . . .
-1 -0.5 0 0.5 1 1.5 2 25 3 35 4
Received SNE [dB]

2| 4. AQF ¥kE- MMSE-SIC 7]%¢] Gel u}2 BER A%
H| 2L

T T T T

& GEBP based MMSE-SIC, G=2
W GEBP based MMSE-SIC, G=4

[T % T TTTTTe— < GSBP based MMSE-SIC, G=8
O  (GSBP based MMSE-RIC, G=16
O (GSBP based MMSE-BIC, G=3456

BER

. .
1.5 25
Recetved BNR [dB]

2| 5. GSBP 3% 7|4l UM MMSE-SIC 7|9 Gel u}
£ BER A% H|&

G= W3l 39 A5l 2= Aes B+ ‘}
= A5 T 34 Latency & 7= 79E 9Vl

o}, wlE A= z}ﬂ %7} 61 o, 10°¢] BERS 7]
= £ Standard BP &% 7|4} 7]& 7]
) vlazsle] G2, 162)
2} 2.1 dB2] SNR (Signal-to-Noise Ratio) ¢|5-2
A, Fdst G~ 7FAl= GSBP 5% 7|t 7]& 7]

739 27 ¥ 1.0 dB 2

Ha
H)aslo] zkzk ¢k 0.2 dB 2 0.1 dB2] SNR ©]5-2
et H&% HE A 71 124 o, At 7>

P ST AT YL BT
Standard BP based MMSE-SIC
GSBP based MMSE-SIC, G=2
Proposed MMBE-SIC, G=2
GSBP based MMSE-SIC, G=16
Proposed MMSE-SIC, G=16

BER

) L L 1 L 1 L 1 1 L
-0.5 0 05 1 L5 2 25 3 3.5 4 4.5 5
Received NR [dB]

32 6. Wk A% 34 4 6Hel o] BER A% vla

819

www.dbpia.co.kr



BER

v T
Standard BP based MMBE-SIC
GSBP based MMEE-SIC, G=2
Proposed MMSE-SIC, G=2
GEBF based MMBE-SIC, G=16

ome e

Proposed MMSE-3IC, G=14

Recetved BMR [dB]

a2 7. 9k A% #4471 1241 o] BER A5 ¥l

Standard BP &% 7|4} 7]& 7|93} v]asle] G=2,
169 7% 2F08 dB ¥ ¥ 1.5 dB2] SNR °|55 &
3, 53t G= 71X)= GSBP &3 7|4} 7|& 7=
H]wsle] @F 0.05 dB 2 2F 0.1 dB2] SNR ©|5&

a9 82 1k A= 2
I 23} =4l SNRS vl gich 23

Zuic} 10°¢] BERS &

& vehiel, w8 @ 31

o) wjz} ARk 7o) 71 Flg Sl e} wE 3%

THE °lE T s vt $4F GE UM

GSBP &3 7|8} 7|& 7143} v]wd o, Ak 714

G=29l 7% Ae 3 715U o 7R
55 den =169 A%

[

2F 0.15 dB2] SNR °]5-2

7

ol o e

Received 8NR [dB]

T T I
Standard BP hased MMESE-SIC
GSBP based MMSE-SIC, G=2
Proposed MMSE-SIC, G=2
GEBP based MMEE-SIC, G=16

O e+

Proposed MMSE-SIC, G=16

ES
o
o

T -]

o

T2l 8. BER 10°& @A)
441 SNR H|3L

820

i
8

b g 7y

slg W AE S 5

£ =olAE MIMO A|2=HlS $13F GSBP &3
Z ARg3h= MM MMSE-SIC 719 Alokslsic). =)
b e 7 e uk A% Fguie) 18] kg
MMSE-SIC 7" R} AR A we] AAE o& 25
o] FoA|A 3h o] & F3l B} wiE £ L5 W
olck 2o Adgds Faf Agk vk MMSE-SIC 7]Ho]
U3k vk 7% I 4F 2= Standard BP 53
2 GSBP E3 7|t 7|& ¥k MMSE-SIC 7|HER
o} 93 oS Heo|x e wiE 5 S5E 71
= S Falsidel. mojalsl Ans Falf gtk Algt

7o) B8] AL W AE Y 2E A} 2
X

(1] A. Paulraj, R. Nabar, and D. gore, An
Introduction to Space-Time Wireless Communi-
cation, Cambridge University Press, 2003.

(2] C. Berrou and A. Glavieux, “Near optimum
error correcting coding and  decoding:
Turbo-codes,” IEEE Trans. Commun., Vol. 44,
No.10, pp.1261-1271, Oct. 1996.

(3] E. Biglieri, A. Nordio, and G. Taricco, “MIMO
doubly-iterative receivers: pre- VS.
post-cancellation filtering,” IEEE Commun.
Letters, Vol.09, No.02, pp.106-108, Feb. 2005.

(4] D. Liu and M. Fitz, “Low complexity affine
MMSE detector for iterative detection-decoding
MIMO OFDM  systems,” [IEEE Trans.
Commun., Vol.56, No.01, pp.150-158, Jan.
2008.

(5] B. Lu, G. Yue, and X. Wang, “Performance
analysis and design  optimization  of
LDPC-coded MIMO OFDM systems,” IEEE

www.dbpia.co.kr



=3tk okEly Al2~EellA] Group Shuffled BP 32 A3} Wl MMSE-SIC 7]%

Trans. Signal Processing, Vol.52, No.02, pp.
348-361, Feb. 2004.

(6] A. Matache, C. Jones, and R. Wesel, “Reduced
complexity MIMO detectors for LDPC coded
systems,” Proc. IEEE Military Communications
Conf., pp.1073-1079, Oct. 2004.

(7] S. Gounai and T. Ohtsuki, “Mapping for
iterative MMSE-SIC with belief propagation,”
Proc. IEEE International Conf. on Commun.,
pp.4885-4890, June 2007.

(8] J. Hu, H. Zhang, and Y. Yang, “Efficient
LDPC-based, threaded layered space-time-
frequency system with iterative receiver,” Etri
Journal, Vol.30, No.06, pp.807-817, Dec. 2008.

(9] D. MacKay, “Good error-correcting codes
based on very sparse matrices,” IEEE Trans.
Inform. Theory, Vol.45, No.02, pp.399-431,
March 1999.

(10] J. Zhang and M. Fossorier, “Shuffled iterative
decoding,” IEEE Trans. Commun., Vol.53, No.
02, pp.209-213, Feb. 2005.

} A &= (Sangjoon Park) 3]

2004 84 AAEw A7|A
ARgEH Z4

20061 29 Atk A71A
ARgsy- AAL

20061 3¥~3A AAdEtx
A7 1Rk kAl

<Aool ol Al AlaE,

25 A4 ¥3, Hybrid ARQ, th& SFelut Al~

|, A=k FA4l

=

# = 8 (Sooyong Choi) Z213)

1995 84 dAdEta AL
3}

199741 89 AAeNstsL AAFE-
st} Aa}

2001 8 AAdighw Al
SER

2002+ 39~2004 84 Univer-

sity of California, San Diego, Postgraduate

Researcher
200431 9%4~20051 7% Oklahoma State Univer-

sity, Research  Assistant  Professor  and
Researcher

200511 94~ AAhEtaL A7)t Za

<FAl5-ok>  Interference management/coordination
/cancellation/mitigation, Detection and estimation,
Iterative receivers, §-41 %41 A|2El cognitive

radios

821

www.dbpia.co.kr



	다중 안테나 시스템에서 Group Shuffled BP 복호를 사용하는 반복 MMSE-SIC 기법
	요약
	ABSTRACT
	Ⅰ. 서론
	Ⅱ. 시스템 모델
	Ⅲ. 제안 반복 MMSE-SIC 기법
	Ⅳ. 모의실험 결과
	Ⅴ. 결론
	참고문헌


