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Low-complexity FTN receivers based on frequency
domain iterative decision feedback equalization
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2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Faster-than-Nyquist (FTN) signaling can improve the system effectiveness without reducing the system relia-
bility, but the fierce inter-symbol interference (ISI) introduced by it may cause that the complexity of the optimal receiver
is intolerable. An effective low-complexity FTN receiver is iterative block decision feedback equalizer (IBDFE), which
can achieve performance close to the optimal receiver with much lower complexity, but its complexity can be further reduced.
Therefore, a reduced-complexity IBDFE (RC-IBDFE) was proposed for FTN communication systems, which was based on
IBDFE, but introduced a simplified method to design the feedforward and feedback filters. When packing factor is =={0.8, 0.7},
numerical results and analysis indicate that, compared with IBDFE, RC-IBDFE has stronger robustness, its complexity is re-
duced by {45.7%, 25%}, and its performance gain is {0.605 4, 0.193 6} dB when the bit error rate (BER) is 10~. Compared
with the existing low-complexity IBDFE (LC-IBDFE), RC-IBDFE has stronger robustness, its complexity is reduced by {13.6%,
—25.8%, and its performance gain is {0.289 7, 0.531 2} dB when the BER is 107°.
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IBDFE. 4fni# X1 7=08 I, RC-IBDFE [t 4%
it T LC-IBDFE; {H % jni# K ¥4 7=0.7 i,
LC-IBDFE W& Z4JZ1C T RC-IBDFE.

%4 IBDFE. LC-IBDFE. RC-IBDFE Hi& Z¢E S 17

ERCE G5 N3 o a A%t IBDFE A%
—_— G 6 410 2 e s B
=0.8 =0.7 =0.8 =0.7
IBDFE 35840 53248
LC-IBDFE 22 528 31744 37.1% 40.4%
RC-IBDFE 19 456 39936 45.7% 25%

43 IRLLEFRSH
i+ IBDFE ( 77={0.05,0.05} ). LC-IBDFE
(P_,.={0.05,025} ). RC-IBDFE ( a={14,14} ) [
55 6 UOEARI WA AT A W R AR 2, A SORE AR
6 UCEA) BER 10 e B 2 REik 2¥) BER, JAE
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= N
Q10 ‘ |
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Y Ay
v

—6— Nyquist signaling =1
—&- FTN =0.8, LMMSE-FDE
—A— FTN =0.8, IBDFE
1oLl FTN =0.8, LC-IBDFE

- FTN =0.8, RC-IBDFE ) \
-3~ FTN =0.7. LMMSE-FDE X i
--A- FTN =0.7, IBDFE o \
.- FTN =0.7, LC-IBDFE Y |
.57~ FTN 7=0.7, RC-IBDFE a |
01 234567 89 101112131415161718

E,
—/dB

0

[§ 7 IBDFE. LC-IBDFE. RC-IBDFE f% 6 ¥i%kfCH) BER

& 7, IBDFE. LC-IBDFE. RC-IBDFE ik
5| BER =107 F)?%EI’J% (22 St 5 i, 65 5

0
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% 5 IBDFE. LC-IBDFE. RC-IBDFE HJ% 6 )X
SARIRE BER=10° FREM L R

NO
Z=5t{H/dB
SRR
=0.8 =0.7
IBDFE — LC-IBDFE 0.3157 -0.3376
IBDFE — RC-IBDFE 0.605 4 0.193 6
LC-IBDFE — RC-IBDFE 0.289 7 0.5312

5 ZERiE

ARAFH Forney MRS, 4 FTN {5 R4
T MR E A IBDFE, B RC-IBDFE.
IBDFE 7 45— Ak A rp A0 75 42 538 i 4ot A0 e 1t
W R, HAEIMER E . LC-IBDFE AT 205
AR S R I8 B 2% R AL, (HIEPERESZ P M2

Ry T HAGRFUOEACRIR LURF R VN P e AFE
B RPRE DL . A SCHE H 1) RC-IBDFE AN 2250
WIS s R A, BRUOEARA T L IR e L 00
RGHIE B A R, H AL T IBDFE. Mm T
LC-IBDFE. #({H#iH%W], RC-IBDFE []mifg
LR M RE ¥ T IBDFE. LC-IBDFE.
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