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Abstract ; Vehicle to Everything ( V2X) communication is considered to be one of the most important
applications for future wireless communication networks. However, the high Doppler shift caused by vehicles
moving at high speeds can seriously deteriorate the performance of on-board communication links.
Orthogonal time frequency space( OTFS) modulation technology can convert Time and frequency selective
channels to non-selective channels in the delay-Doppler ( DD) domain. Therefore, the performance of
wireless communication system in high mobility scenario is significantly improved, and it has important
application value in V2X communication. However, OTFS modulation technology greatly increases the
complexity of the receiving end of the system, and the study of low-complexity OTFS signal detection
algorithm has become one of the key issues in the adoption of OTFS modulation in the new generation
wireless communication system. Therefore, the authors review OTFS signal detection algorithms for V2X
communication. They first introduces the OTFS system model, and then summarizes the existing low-
complexity OTFS signal detection algorithms, which are divided into three categories, namely linear
detection algorithm , message passing( MP) detection algorithm and its improved algorithm, and detection
algorithm based on neural network. Finally,they discuss the current technical challenges and future trends
of OTFS signal detection for V2X communications.

Key words: Vehicle to Everything ( V2X) ; high mobility communication ; orthogonal time frequency space
(OTFS) ;signal detection
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Fig. 1 OTFS transmission system
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Fig. 2 Signal detection algorithms for OTFS system
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Tab. 1 Summary of linear signal detection
algorithms for OTFS systems

MMSE!” TERFRAR RIS R A IE 00 T 345 T X Btk
IR
9 SRR A R R AR A2 2 B 1 0 B i
~ [ 8] ’
MMSE/ZE T4 g o
MMSE,/ZF"! P T T A R A SRR T iR R
i
IRAG T S R R PR R, R R £
MMSE! M EhRn 2 A U H R X T = A
s SOV T R B 54 R A
THTHUE
sy g PR A S T LU 5 %
FIARSEE R B REME B4 H ARG R
MMSE,/ZF' PIBCF I A% H T ARG, TR
FLA AH R Ao 1R A AR AR 8 & Sk
g PTHEIEIHIERE OTFS 3R e AU L1 i
AR SR 2R B T AL T OFDM & 5%
7 FITHRE ) 4 M 2R AE AN N A2 Z B s O
MMSE™™! 4R T HERE, 715 M b o 25dB I B iRI%

25> MMSE &1 0.1 %
MMSE/ZF''  ELAG AR A R A S A T AR 8 & Sk
FITHEY SIC-MMSE A& i F H: DT g % 35 7%

MMSE™" A ARG A 4G AT -, 7T AL Tk
bR AR

7 TS B0 235 B an el , i $2 45 s 8 #R AT LA

MMSE!™! SzPl R AR IS SR BE, O B A etk

i = 2R

2.2 MP®&NEEREBUH#HEE

MP {5 5 A 575 1 AR R DR R 5 5
A 328 3o R v AR G PR RS O 3R, I R B A% 3
LA T HERT, R TR 2 P TR
WA TIRGEE 28 E A e, AR 2
ABRIE 3 iR,

%{}J *

B BETAEHNT ;
RI5 e (o R s o BB
WSA R R 2530 P R BN i3 1N

B3 MPESKHNEELESR
Fig. 3 MP signal detection algorithm processing steps
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Fig. 4 Flowchart of UAMP detection system
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Tab. 2 Summary of MP signal detection algorithms and
its improved algorithms for OTFS systems
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Tab. 3 Summary of signal detection algorithms

based on neural network for OTES systems
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