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New Target Parameter Estimation Algorithms for Integrated Sensing and Communi-
cation Based on OTFS

ZHAO Qianxi', LIU Jianing', WANG Diwen?, TIAN Feng'

(1. School of Communications and Information Engineering, Nanjing University of Posts and Telecommunications, Nanjing 210023,

China;2. Unicom Internet of Things Co., Ltd, Nanjing 210001, China)

Abstract: In the terahertz frequency band, utilizing an orthogonal time frequency space (OTFS)-integrated
sensing and communication (ISAC) vehicular networking system with superimposed pilots can achieve
high-speed data transmission between vehicles alongside high-precision parameter sensing. First, the
OTFS signal modulation model, the communication signal model, and the sensing signal model are
established and analyzed. At the receiver, a new sensing channel model containing angle information is
derived. Subsequently, a coarse angle estimation algorithm based on the uniform grid multiple signal
classification (MUSIC) method and a fine angle estimation algorithm based on the golden section MUSIC
method are proposed. Finally, a maximum likelihood estimation criterion-based algorithm is proposed for
estimating the integer and fractional parts of the channel delay and Doppler shift parameters. Simulation
results demonstrate that the proposed algorithms can achieve accurate estimation of sensing parameters
such as angle, distance, and velocity.
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Fig.2 DFT-extended OTFS-ISAC system model
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sight, LoS) S {5l e, 1
h,(t)=p3,a"00,)6(c—z,)e™™ (9)
A B, 7 My, 43 R IR BU AT 5 > B AR X R %ﬁia VB R 2 RS . R UL, H A a0 S 1Y 3
ElE9y,(1),i=1,2,-,P,
¥ ()=h(t) fos;(1)F w, (1) (10)
ﬁﬂlﬂwrx(t)%%ﬂm%i%%‘fiﬁN()E’J%‘Eﬁlélﬂﬁ%?g
TE AR WOHLAL | %k 422 W 21 09 1% 5 8 A7 BRAS 900 28 46, 8 D0 DA e S 732 6 SRy B B AR 5 Y [man ], i =
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