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Security Transmission Scheme on Physical Layer for
Multi-user in Massive MIMO Relay System

LEI Wei-jia, WANG Juan-bing, XIE Xian-zhong
(School of Communication and Information Engineering ,Chongqing University of Posts and Telecommunications , Chongqing 400065 , China)

Abstract; The multi-user security transmission scheme on physical layer in a massive multiple-input multiple-output
(MIMO) relay based network is studied. There are direct links between the eavesdropper and the source nodes and between
the eavesdropper and the relay nodes,so the eavesdropper can receive the signals sent by the source nodes and the relay. The
relay employs simple maximum ratio combining in the first stage and maximum ratio transmitting in the second stage by u-
sing this scheme and assisted by the null-space artificial noise sent by the relay and the collaboration interference sent by the
destination node, security transmission of information between the multi user-pairs is realized even though the channel state
information of the eavesdropper cannot be obtained. The secrecy rate and its asymptotic value when the number of antennas
of the relay grows to infinity are analyzed. The simulation results show that the secrecy sum rate of the system increases with
the number of relay antenna,and eventually reaches the asymptotic value. Furthermore ,a considerable secrecy rate can be a-
chieved even if the eavesdropper has the capability to cancel the multi-user interference and to intercept the signals sent by
the source nodes and the relay.
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