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Design variables:

: relay transmit beamformer

: relay receive beamformer

: relay power

: user power

: user power splitting ratio
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Main 

Result

An algorithm with complexity O(2N2) achieves the global 

optimum for wirelessly powered two-way relay channel, 

with N being the number of antennas at relay.
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Parameters:

: uplink channel

: downlink channel

: data-rate QoS

, , : noise power

: power conversion efficiency
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 Nonlinearly coupled.

 Nonconvex over each variable.

 Existing block coordinate descent algorithm only 

converges to suboptimal solution.

 Achieve the lowest transmit power.

 Save 3dB and 1dB power compared to the fixed 

splitter design and [9]2, respectively.
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Future Work

Wirelessly powered two way relay channel with 

amplify and forward scheme.

 The capacity region of wirelessly powered two way 

relay channel.

 Employment of multiple antennas at users.

 Note 1: total transmit power for the case of N=8, path loss 

equal to 30dB, and noise power equal to -30dBm (a) 

Versus circuit power at data-rate QoS equal to 3bits/Hz; 

(b) Versus data-rate QoS at circuit power equal to 5dBm.

 Note 2: [9] is the block coordinate decent algorithm.
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