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Transmission Scheme for Asymmetric Two-way Relay X Channel Based on Delayed CSIT
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Abstract In the fast fading channel,when instantaneous channel state information at transmitter (CSIT) is unavaila-
ble,the delayed channel state information can be used to improve the degree of freedom (DoF) of the system. Assuming
that each node of the system has a delayed CSIT, the DoF of asymmetrical (with unequal number of users on the both
sides of the relay) bidirectional relayed X-channels was investigated in this paper. The transmission procedure was di-
vided into two phases,including multiple access channel (MAC) and broadcast channel (BC). A multi-stage transmis-
sion scheme combining interference alignment and physical layer network coding was proposed,which uses the delayed
CSIT to decode the desired messages in multiple time slots. The experimental result shows that the proposed scheme
can achieve a multiplexing gain of 21. 8% ,which is higher than the upper bound proposed by Vaze,and get an increase
of 166. 7% compared with the TDMA scheme. The analysis result shows that the proposed scheme can achieve some

DoF gain compared with the TDMA scheme and Vaze bound.
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