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The Optimization of Average Secrecy Sum Rate for MIMO Full
Duplex Two-Way Communication Systems

LEI Wei-jia,ZHOU Yang
(School of Communication and Information Engineering ,Chongqing University of Posts and Telecommunications , Chongqing 400065 , China)

Abstract; The optimization of physical layer security scheme in the multiple input multiple output( MIMO) fulldu-
plex two-way communication system is studied , where legitimate nodes send confidential information and null space artificial
noise while receiving information. For the case where the eavesdropping’s channel state information is only statistically
known and there is residual self-interference, the closed-form expression of the average achievable secrecy sum rate is first
derived, then its lower bound is further given. Aiming at maximizing the lower bound,the power allocation factors of the ar-
tificial noise and the information signal ,along with the power allocation matrices of the information signal are jointly opti-
mized. An iterative method is used. In each iteration, we first fix the former and optimize the latter, then fix the latter and op-
timize the former. The DC ( Difference of Concave/Convex,DC) programming and the genetic algorithm are used to opti-
mize the information’ s power allocation matrices as well as the power allocation factors of the information signal and artifi-
cial noise respectively. The simulation results prove that the theoretical derivation is correct,and the optimization algorithm
can effectively improve the average secrecy sum rate.
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8 else

9. i=i+1

10.  end if
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FHOEH B (16) ((8) .(9) . (24) , Ry T FE Ny
FEFEAT 9 3 SR A — A BEAT 9 OR A 1 52 2% B R
O(n’) (n N MEYERE) NI Ry W B EILE N J =
02N’ + min(N, ,N,) N, + min( N, ,N,)N;). #0715t %
R E RN ¢, N, J, b e, st il 2 AR
B L, ST WA EMRBEENE REEMA
O(((2N,)*log(1/&,) +1,,N,J)O) , Hr @ JyHk 5%k
REE G EL

5 hE

NP O R R o s W = s = N N €1
B R ST (R A3 A ) S 38 S R 5 9 15 T8 HL RO 2
MO el A E A e 25 o) =0y =0
=1, A TFERN T p, =p, =0. 1. BILEILH N, =
20,y=0.9,p,=0.7,p, =0.02,7=20,T =100, 2%
£,=0.01,g, =107", &, =0.01. 40 5 B A ¥ 9 35607,
EPEETEREEN=6,Hp N =4,N =2;%]
Wy R4k N, =2.
5.1 HEFREMBTHEEERETHHE
SEAEfE T B B 2 AR, 4 e Ak i R P iy
AR T E A B A SRR 10dBW. F2145
B THAEERMEEDT
H43=
0.38 +2.53i —=1.60 -0.95i 0.23 +0.51i —0.31 +0.51i
[1.30+1.96i 0.61 +2.151 —-0.92-0.04i 0.24 -0. 14i ]
H, =
—0.09+0.35i 1.00+0.51i 0.47+0.21i 0.51 +0.63i
[ 1.05+0.73i 1.00-0.21i -0.85-0.56i 1.15 —0.81i]



1048 H, *

EE ¢ 2020 4

H, =

-0.76 -0.071 -2.08 +0.231 0.23 -0.611 0.97 -0. 121

-0.57-0.171 1.01+0.221 -0.53 -0.021 —1.21 +0. 441]
H, =

0.77 -0.541 -0.61 -0.161 —0.86 —=0.771 —=0.01 +0. 391

0.78 +0.261 0.05+0.791 -0.79 +0.021 1.08 +0. 781 ]
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5 Ry, 22 A 22 B 25 R i/, 205 8 e 8O, A U
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