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ABSTRACT

Recently, full-duplex communications has been considered as one of the most promising
techniques for net-generation mobile communication system. In this paper, we propose a
compressed sensing based signal detection technique for full-duplex generalized spatial
modulation (FD-GSM) systems. In FD-GSM systems, some antennas are used for signal
transmission according to input data and the otehrs are used for detecting signals received over
the same frequency band. The self-interference (SI) is assumed to be completely removed by help
for the recently proposed SI cancellation techniques. The proposed signal detection technique
significantly outperforms the conventional ones in terms of symbol error rate (SER). We will
investigate the optimal number of used antennas in FD-GSM systems.
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¥ 1. GSM mapping HIO| =
(ex @ N, =4,n, =2, Mod= BPSK, R = 4bit)

Input Total Antenna | Transmit | Transmit
Bits CO:::;?OH number | symbol 1 | symbol 2
0000 L2 -1 | -1
0001 1,2 -1 +1
0010 1,2 +1 -1
0011 1.4 | 1.2 +1 +1
0100 |— 1,3 -1 | —1
0110 9.4 | L3 | +1 -1
0111 / 1,3 +1 +1
1000 23| —1 | —1
1001 2,3 -1 +1
1010 2,3 +1 —1
1011 2.3 +1 +1
1100 3.4 -1 -1
1101 3,4 -1 +1
1110 3,4 +1 -1
1111 341 +1 1 +1
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Algorithm 1 POMP-based detection algorithm for FD-GSM

Input:

y : Received signal

H : Channel matrix

h; : i-th column of H

n : The number of Users

M : The number of parallel OMPs in POMP
Initialize:

gt =y, Ajr =0, for each m(1 <m < M)

t=20 )

AY = arg maxf\’:‘l\ ‘(r;’il. hi/||hi|\2>|

At = arg m-a‘X?;l\Al [{r7 1, e /| 2)]

A = arg nl-a‘va‘l\Al_’AQV__’Am,1 | (x4, g /|y 2)]

for m =1 to M do
A=A U}

1
Py = {(Hap) " Hap | (Hap)”
X" =Py
vt = Hapxy
=y -y
end for

for t = 2 to n; do
for m =1 to M do
mo__ o Nt m
At = arg AN _\Am | |<rt71'hi/|lhi”2>|
AP = AP U AR}
- T -1 T
L {(HA?) HA;"} (Hap)
s =Py
yit = Hapxi"
=y -y

end for
end for
7 = arg min,, ||[r’%|le
x =Py
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