e GHIEISISLY
* FERBREOET

. 3 « SPERSISIRE (CSCD)
3 - SREREIO XSS SRR (CSTPCD)
« ShESFAREFRSCRHIER (CSAD)

Chinese Journal of Radio Science « RESSREIT (FEER) (CNK)

* FPEHE! Eﬁ?‘ﬁidﬁlﬁ?u

» ERBHEFAHRITRES

» FESUESSISIER (SCOPUS)
» BARIERATRAYEIER (JST)

TR AR T &R EREE— LR A BRI T
B, f &

Outage constrained robust hybrid beamforming design for MIMO-DFRC systems
LIAO Bin and LIANG Hao

TEZRIR]IE View online: https://doi.org/10.12265/j.cjors.2024123

FET BB A

Articles you may be interested in

B PR A — LR RS

Multibeam TT&C and access integrated spaceborne communication system

LI R4 4R 2020, 35(6): 974-980
MC-BOC:R F T STl A5 — ARk R GEHB AL H R

MC-BOC:a new modulation for navigation & communication integrated system signals

HL IR AR 2020, 35(5): 762-768
22K EE MIMOZ2 453 {5 5 ARAFSE

Millimeter wave line—of-sight MIMO secure communication technology

HL IR F2AR. 2020, 35(4): 457-468
H-ResGANTER BE S S5 T4l Bl (5 R G s B s 1

Hybrid loss based residual generative adversarial network for channel estimation in intelligent reflecting surface assisted

communication systems

HLRL 2447 2023, 38(6): 1048-1056
TR SR Ab 2 21 1) T B R 88 i e 2 1 i B G A LS8 A5 166 6 il R U S 0 A4k

The optimization of beamforming and trajectory for reconfigurable intelligent surface assisted UAV communication system based on

deep reinforcement learning

HL IR F2A4R. 2024, 39(4): 722731
W AR TETEASTE T W0 I8 7 1) 3 o) i

Circular array directional modulation over fluctuating two-ray fading channel

HLIRRRE2AR. 2020, 35(5): 656-665



http://www.cjors.cn/cn/article/doi/10.12265/j.cjors.2024123
http://www.cjors.cn/cn/article/doi/10.13443/j.cjors.2020011002
http://www.cjors.cn/cn/article/doi/10.13443/j.cjors.2020041901
http://www.cjors.cn/cn/article/doi/10.13443/j.cjors.2020040601
http://www.cjors.cn/cn/article/doi/10.12265/j.cjors.2022253
http://www.cjors.cn/cn/article/doi/10.12265/j.cjors.2023233
http://www.cjors.cn/cn/article/doi/10.13443/j.cjors.2020040701

%A40% F 2 B R & 2 %= ) Vol. 40, No. 2
20254 4 H CHINESE JOURNAL OF RADIO SCIENCE April, 2025

B, Foik. R T AR TR IR — IR RTR A I T (] B ARk, 2025, 40(2): 236-245. DOL: 10.12265/j.cjors.2024123
LIAO B, LIANG H. Outage constrained robust hybrid beamforming design for MIMO-DFRC systems[J]. Chinese journal of radio science, 2025, 40(2): 236-
245. (in Chinese). DOIL: 10.12265/j.cjors.2024123

B SR T B B A IE E — AL
RN A A ey

/};’q\i»l,Z* %%1

(1. YK 20T 5105 BT RE2EBE, Y 518060; 2. S 47 57 i 5 M) 48 14 [ B 05 9256 %, Y31 518060)

# E 4 %4 % s (multiple-input multiple-output, MIMO) & i% 18 13 — 4k 44 (dual-function radar-
communication, DFRC) % %t Ak 3143 18 4k &12 B (channel state information, CSI) #5 Z 4B 69 9 8, ME T E T £
CSI &4 T 09 BRI AR M AR, 3R 8 T — AP Sk 09 AR R s B AL ik . AR CSIi% £ 89 k5
Gt 3 B, f2 i B F WA R 2 R G ) B SR E 1K Oy 6 B AR ¥ T iR £, VARE BB 69 KA F AR RUE R
W AEE . PTE h #Y 3F Dy AL B AL F Se A B 3R & A (Cantelli) R 5 X7 MA ., BA A &5 @ ET %
(alternating direction method of multipliers, ADMM) K f#, 45 £ EHxt L T % #p 5ok 2 8 69 M4k £ 57, IiE 7 FriR
49 MIMO-DFRC 8- R s ik it 7 ik B d it o Gk e

KR BRAHEW R FiAEE — KM (DFRC); 5 R A 15 & (CSD); & & 77 M % T % (ADMM)

HESES TN29.5 NHEIRERS A MEHRS  1005-0388(2025)02-0236-10

DOI 10.12265/j.cjors.2024123
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(1. College of Electronics and Information Engineering Shenzhen University, Shenzhen 518060, China; 2. State Key Laboratory of
Radio Frequency Heterogeneous Integration, Shenzhen 518060, China)

Abstract To address the sensitivity of the performance of multiple-input multiple-output (MIMO) dual-function
radar-communication (DFRC) systems to the accuracy of channel state information (CSI), we formulate the problem of
hybrid analog and digital beamforming under imperfect CSI conditions and propose a robust hybrid beamformer design
method. Specifically, by utilizing the prior statistical information of the CSI uncertainties, the expected transmit digital
and analog beamforming matrices are obtained via minimizing the weighted mean square error of radar power pattern
subject to the constraints on the communication outage probability. The formulated non-convex problem is initially
approximated using Cantelli’s Inequality, followed by the application of the alternating direction method of multipliers
(ADMM) to obtain the solution. Numerical simulations are performed to compare the performance of the proposed
method with other algorithms, demonstrating the effectiveness and robustness of the proposed MIMO-DFRC hybrid
beamforming design.
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