Eil: 6GEAEEBERE

IRS #Bh % T TBA— LR SRR R It

XIEAZL', EA, E=HwE', AR/, Fan', EE?
(1. TRERd KFBE 58 T2F%, TR 400065;
2. TRI VIR LEFEARFREFEMIM /25, TR 401120)

W E: N TRUMEGE KRt (integrated sensing and communication, ISAC) 3735t A iEAE 11 R Gl
RAB S VI AR 22 53t LA R85 5 2 B hg ) B A 1) R, 4% 42 XL (full-duplex, FD) $AFH G S 5 1
(intelligent reflecting surface, IRS) FIAISAC #%t, WHITISACIHHE T IRSHHBIHI FD BRI #it. 4T IRS
HMBLHR . FI O R R LR Bl i KRS TR A PAT P iR RS Th e 00 B T A B £
W, BT BT P AR SRR K RS A . RIS B R ESNER . B IR, AR
Hoo 2 IE T RO SR AR DR A 1) R O A R BT SRR . A A AR, TERT B IR RS TERE RIS T,
FITH 7 ZEAR L L ) 2 3 T ANBE LIRS 77 4 B4 Tt 1 89.02% F170.15%.

XHER): RSN IR X AR IE

PESES: TN929

NHEFRERD: A

doi: 10.11959/j.issn.1000-0801.2024180

IRS-assisted full-duplex ISAC system beamforming design

LIU Qilie', WANG Long', XIN Yanan', FANG Jiacheng', CHEN Qianbin', TAO Yu'?

1. School of Communications and Information Engineering, Chongqing University of Posts and
Telecommunications, Chongqing 400065, China
2. School of Electronics and IoT Engineering, Chongqing Industry Polytechnic College, Chongqing 401120, China

Abstract: To address the issues of frequency switching differences between communication and sensing systems in
traditional integrated sensing and communication (ISAC) scenarios, as well as the susceptibility of communication to
obstruction by obstacles, the integration of full-duplex (FD) technology and intelligent reflecting surface (IRS) into
the ISAC system was studied. The design of FD beamforming assisted by IRS in the ISAC scenario was investigated.
An optimization problem for maximizing the user rates of uplink and downlink beamforming was formulated, consid-
ering constraints on IRS phase shift, base station receiving beamforming, the maximum transmission power of the
base station, the maximum transmission power of uplink users, and the radar sensing threshold. The original non-

convex problem was solved by being transformed into a convex optimization problem through the use of alternating
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optimization, continuous convex approximation, semi-definite relaxation, variable substitution, and semi-definite pro-

gramming. Simulation results show that the proposed scheme resulted in an 89.02% enhancement under the communi-

cation performance indicators considered compared to the corresponding half-duplex scheme and a 70.15% improve-

ment over the random IRS scheme.
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