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An Improved MMSE-RISIC Equalization Algorithm in SC-FDE System
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Abstract: This article analyzes the problems existed in the MMSE-RISIC algorithm in detail and proposes
an improved MMSE-RISIC equalization algorithm for SC-FDE whose frame structure applied Unique Word
(UW). This algorithm adds a noise prediction module to utilize the correlation between the estimated noise
in UW and the estimated noise in date. The noise in data after MMSE equalization is predicted and elimina-
ted by the estimated noise in UW, The estimation accuracy of RISI will also improve. Finally, the parame-
ters based on the 300 km troposcatter channel in north China are utilized for making a simulation. The re-
sults show that the improved MMSE-RISIC equalization can lower a bit of error rate (BER) under condi-
tion of low signal to noise ratio (SNR). And SNR gains about 2 dB when BER=10"* compared with the
MMSE-RISIC equalization.
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Fig.1 The system model of SC-FDE
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Fig. 2 The frame structure for SC-FDE system
B B 7E — A Fi i Y b {5 38 oo o A AR L 48 A
UW (58 Yen] AR 7R

Xy
xZ[ } (D)
X

b ex, M X1 EE R & x, 9 N X1 UW
mE,id K=M+N,

Bl 22 (5 8 % i, 2 BRIE PR ATZR )G 7T LIRS Oy

y=hx+v (2)

K HEBESHE y=[yos vy 1 ] sv B
B8 0, TR 7 25 0 of 1 I e 30T 0 Mg 7 o) i 5
he Sy A 3 K e R AA) SR KK A6 BR R [ HLER 1
HNIIEHE NLAO) (1) =« h(L—1) 0 -=- 0]",

Kot 28 P A B AR 4 (FET) J5 T LLROR A

Y=Fy=F(hx+v)=FhF"Fx+Fv=HX-+V (3)
SVl o

H=FhF" 4)
X=Fx (5)
V=Fy (6)

K F oA KXK 4 FET HiR4 s F* b H I WA
1
I:F:Ip.q:\/if
XY, XV 0508 yexsv B X H R B g
BRI, T b IR AE B H S X AR
BV HES R IR R
(H).,— :2 h(l)exp(#),kzo,l,m,K*l (8
Y, FRE B SRS .
Y, =H.X,+V, (9
K Hy B b SR B b p . Ho=[H l, »
X0V G35 R 56 R AR S 5 TS (55,

exp(%})spaqzoaly"'aKil (7)

2 Btk MMSE-RISIC ¥ 59k

2.1 MMSE-RISIC ##& %
& 3 S MMSE-RISIC i 587k R 5 A

Bl 3 MMSE-RISIC ¥ fif 8 1 45 1
Fig. 3 The structure of MMSE-RISIC equalization algorithm
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Tab. 1 The table of simulation parameters for the frequency

domain equalization of SC-FDE
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Tab.2 The table of parameters for scatter link of 300 km

WS ER/us F-HE  ZWEHE/He
0 0.0 0.277 2 100
1 0.1 0.413 0 120
2 0.2 0.707 7 110
3 0.3 0.851 8 100
4 0.4 0.818 4 80
5 0.5 0.671 3 90
6 0.6 0.481 3 85
7 0.7 0.305 5 105
8 0.8 0.173 0 86
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Fig. 5 The performance of different equalization algorithms

in scattering channel
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