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Abstract: When radar and communication systems share the same frequency spectrum on the same platform,
mutual interference may occur. In addition, mainlobe deceptive interferences pose a serious threat to radar
target detection. To address these issues, we devise a Frequency Diverse Array Multiple-Input Multiple-Output
(FDA-MIMO) radar and MIMO communication spectral coexistence system and propose a radar-centric joint

transceiver design scheme. In this respect, the radar transmission waveform, radar receive filter, and
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communication transmission codebook are optimized to maximize the Signal-to-Interference-plus-Noise Ratio
(SINR) of the radar system, thereby enhancing the target detection probability while ensuring MIMO
communication throughput. During the optimization process, the Alternating Optimization (AO) strategy is
employed to decompose the problem into multiple subproblems, which are solved in an iterative way.
Specifically, the radar receive filter is obtained using the Lagrange multiplier method. In addition, the
communication transmission codebook is approximated using an inequality theorem, and the radar transmission
waveform is optimized using Taylor expansion and relaxation algorithms. Simulation results reveal that this
joint design method can effectively improve the SINR of the radar system while ensuring communication
throughput, thereby considerably enhancing the performance of the FDA-MIMO radar and MIMO

communication spectral coexistence system under mainlobe jamming conditions.

Key words: Radar-communication spectral coexistence; Frequency Diverse Array Multiple-Input Multiple-

Output (FDA-MIMO); Transceiver design; Alternating Optimization (AO); Mainlobe deceptive jammer suppression
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Fig. 1 FDA-MIMO radar and MIMO communication spectral coexistence system model
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Programming, SDP)n#, ItH Al AR MATLAB
Bevx T RF X Pg K, 13 2IPg 1) 5 LM N
(8ot oy, TISDRFA ith J 1D 5 ) 8 5 1 i

SOPt — Gopt / ovt (45)

FENOR, SRR ) B S A, R AR P Sovt
Rk, RN, ] KRR 43 fif 57 R 3R AT soPt
A BRI OR T, I B il o PR AL I — A i
ffifsort, MRIERRLILNE, wTEL4

S*opt _ >\max (Sopt) Upax (Sopt) uH (Sopt) (46)

oA, o NI KFFIEAE Ao XN FFFIE R B, I
I S*oPt 3T ALl 15 B Sort, | I 15 B AR iEE s () =
vV Amax (SP) Upax (S) o 7515 21 1 5 A0 A AN Tl 2 JiR
LIRS, TR SR AL T VR AT SR R
3.4 BEERGESEZEN

gk PR, s P55 FRIFDA-MIMO
FIEFMMIMOIBEEE L R Giw, R,, sSEHT
RAEAC IR T & R4 SINR . Hirh, &0
—RSH, M RIS IR IEAR R H 2 A
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Alg. 1 Transceiver design for FDA-MIMO radar and MIMO

communication spectral coexistence system based on AO strategy

HIN: Oy, B, € ¢
Wtgaik: n=0, R = (B, /(LN)) In,p, s, w©®

repeat

ln=n+1

2 AR 2 (25) T B I ICIE I A% w (™)

3.5 FIMATLAB [¥)linprog i HR fif in 2 (34) 19 i@ 5 9 A4

RrR™

4fFFAMATLABH FICVX T EFE KA 7 20 (44), FEFI R LR
LB R FIB I ()

5.4 5 2477 SINR(™)

until |[SINR(™) — SINR("—1D| < ¢

Bt wop = w(™, sope = 8| Ry = R,
SINRgpt = SINR(™)

ot F B I 2wl AL, SRAIMVDRE
2, HHEERENO(LM,)?): X TiEEAR,
AP, 1) P 4K 22 0 P AN 25 2k i) A 7 4 T
Ja& RALP BRI, HATHE R E NO(LN)>);
X T sHiftt, X4z Charnes-coopers # J5 K
FISDP A B Bk 1T AL vk 5o 3 b A7 5 A0 19 3T
e 0 MR 2% 38 90 B3 S 24 B N O (LML) ™+
(LMY BE, Frid Sk — %085 b Bk
HHEERENOW(LM)? + (LN)* + (LM)"*+
(LM% .

4 FEXW

A I BUE AT BB TR A RE . R
FDA-MIMO T iEFMMIMOEE — AL & 5P 6 K
LR 51 R FH i G 1] BE 250 2 2P A R e 1 38 ST B 1)
HpFEEAREBNM, = M, =8, {50 KGR L%k
BN, =8, BEHAFBRCREE NN, =8. BiX
WS FATEEES S8 C AN ER R I 5 1, Fik
AT 2 [A)AH L Ht 145 18 2 B % 45 204y Sl Dy Py A
Py BB 2508,, F1 By, WAE N ZFEAAH SR A
i, H WL (Interference-to-Noise Ratio, INR)
B 15 dB. BAREBESH RIS .

X T TA R 1r) R PR ARE, R B AR TG
AHBUH BT (27 km, 10°), 3N AR H bx 251
A2F (5 km, 10°), (6 km, 10°), (45 km, 10°)4k, &
H #5 19TF#  (Jamming-to-Noise Ratio, JNR)#J%
N15 dB.

BEAh, S MK B R AT S0 N E A
PEIASE 5 (Linear Frequency Modulation, LEM)!,
LIRS R 30 T o 38 (m, 1) AT

So (m, 1)

exp {j2mm (1~ 1) / M} exp {jm(l — 1)* /M, }

- ML

(47)
SEEARIE IR R B E N = 0.1,
245 T R TR AL B2 5 1) 7 15 i HSINR
BEE BRI i 2k, 25 e B G MR R T R
C. /B 50.1 bits/channel use, HiE{FIAFEREZ)
WE, =15, MHBELAREENE =1, AE2HAT I,
ERE AL R ST B EIEA . B 38 5 /R ik
SINR¥ET T760.7 dB, Xt EMEK I THLH TH
Redtl. ok, X T A A SRR E I A
A AN B 3 R S8 T () A0 A0 B3 1 i SIN R
Aeo GERRU, BRAMACTEAR LT At P Fob 92
AL G SINR 2> HI4 T 7 12.5 dBFI30.9 dB, XFE N
RBL T BB TRAC SR
K325 T ASRIARALIE 2 50 ¢ T SINR Bl % 1% 4K
R 26, R HBTHLE = 0.05, € =0.50,
€ =1.00, & =2.00F, SINRZJIHET46.6 dB, 60.7 dB,
63.2 dB, 64.3 dB. HHIZrI %0, AU S ok

# 1 FDA-MIMOEZMMIMOE (EHE £ FERESHE
Tab. 1 FDA-MIMO radar and MIMO communication spectral

coexistence system simulation parameters

24 Bl 2 Bl
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Fig. 2 SINR convergence with iteration number after

joint optimization
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77 18] B B AR

p(r,0) = |wHA (r,0) s| (48)

E4axf kb T FDA-MIMO 5 54& 88 I MIMO
IS 6T USOR S A AL R TEBE - A Y
BB R B A ETMIMO S5 A8 2 B 1 2,
FDA-MIMO T5IA BT 78 & S i 5 N T 55050 i3k
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