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[Abstract] The performance of sensor networks in traditional Internet of Things(IoT) systems is restricted by the
irregularity of natural energy and the size of sensor batteries.By combining the advantages of radio frequency and non-
radio frequency signal Energy Harvesting(EH) andby deploying cellular networks, network resources such as channels
can be obtained.An IoT information status update system composed of a wireless EH and transmission subsystem,a
cellular backhaul subsystem,and a wirelessSensor status update subsystem is proposed.The Markov Chain(MC) and
MC state transition matrix of the discrete energy state of the Energy Harvesting and Transferring Beacon(EHTB) are
constructed, and a statistical description of the steady-state probability and waiting time of the energy transfer of the
EHTB is obtained.The closed-form expressions of the average Peak Age of Information(PAol) and the average Age of
Information(Aol) are derivedby comprehensively considering cellular backhaul establishment and the EHTB energy
transmission process.On this basis,the effects of system parameters such as natural energy arrival probability, energy
transmission probability, and sensor size on the average PAol and Aol are analyzed, and the average PAol and Aol with
and without cellular backhaul and Maximum Ratio Combination(MRC) are compared.The simulation results show that
although cellular backhaul will increase the average PAol and Aol of the system,the MRC can reduce the average PAol
and Aol.When the energy arrival probability is 0.6,the MRC can reduce the impact of cellular backhaul on the average
Aol by nearly 20%.Compared with a traditional IoT system, this system can provide continuous power for sensors and
establish reliable backhaul links.
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Fig.1 EHTB and cellular backhaul assisted IoT

information status update system
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