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[Abstract] To overcome the energy constraints of traditional Wireless Sensor Networks (WSN) , a Short Packet
Communication(SPC) network model with relay-assisted /energy provision is built. The end-to-end approximate Signal-
to-Noise Ratio (SNR) of the system under Amplify-and-Forward (AF) protocol is analyzed. The end-to-end packet
transmission error probability is obtained by combining outdated Channel State Information (CSI) and SPC. To
accurately reflect the realistic delay between -Channel estimation and actual information relay transmission and the
nonlinear characteristics of electrical comporefts.in the Energy Harvesting(EH) circuit, outdated CSI is considered with
nonlinear EH. By analyzing the outdated CSI and nonlinear EH of the sensor, a statistical description of the full
recharging time of the sensor and an analytical expression for the average Age of Information (Aol) of the system are
obtained. Finally, a trade-off model of the Aol to Energy Efficiency (EE) is established, and the optimal state update
block length is obtained. The numerical results show that increasing the transmitter power of the sensor, channel
correlation coefficient, and.code length of the state update reduces the system's Aol. When the energy conversion
efficiency is 0.7, the channel correlation coefficient from 0.6 to 0.7 reduces the system's average Aol by 13%.

[Key words] Short Packet Communication (SPC) ; outdated Channel State Information (CSI) ; nonlinear Energy
Harvesting(EH) ; Age of Information( Aol) ; Energy Efficiency(EE)
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Fig.1 IoT information status update system model
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