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Physical layer security of relay selection MF wireless
systems over Nakagami fading channels

Zhang Yajuan, Li Guangqiu, Gao Jie, Zhang Xu, Wang Zhikang

School of Communication Engineering, Hangzhou Dianzi University, Hangzhou 310018, China

Abstract: In response to the poor performance of physical layer security (PLS) in the existing modify and forward
(MF) wireless systems and the limitations of their channel modeling, a PLS model for relay selection MF wireless sys-
tems with maximal ratio combining (MRC) diversity reception at all nodes over Nakagami fading channels was pro-
posed in this paper. Considering the worst scenario of passive colluding eavesdroppers with MRC, closed form expres-
sions for secrecy outage probability (SOP), asymptotic SOP, and probability of non-zero secrecy capacity (PNSC) of
the MF systems were derived for three relay selection schemes. The simulation results of the MF wireless systems
verify the correctness of their theoretical analysis, which also show that for the same relay selection scheme, the SOP
and PNSC performance of the MF wireless systems outperform those of the corresponding decode and forward wire-

less systems. The results indicate that the security diversity gain of relay selection scheme I equals the product of the
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number of relay nodes, the number of relay receive antennas, and the fading parameter of the source-relay link, and

the security diversity gains of relay selection schemes II and III are related to the number of relay nodes, the number

of receiving antennas at the relays or destination, and the fading parameters of the source-relay, source-destination,

and relay-destination links.

Key words: Nakagami fading, MF, relay selection, MRC, PLS
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