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Intelligent Channel Estimation of SC-FDMA Based on GNN for V2I
Scenarios in Internet of Vehicles

LIAO Yong, YIN Zi-song, TIAN Xiao-yi
(School of Microelectronics and Communication Engineering , Chongqing University, Chongging 400044, China)

Abstract: With the rapid development of the Internet of vehicles, vehicle to infrastructure (V2I) communication puts
forward higher requirements for the reliability and delay of vehicle networking. Channel estimation is an important guaran-
tee for high reliable and low-latency communication of receiver. To solve the problems that the traditional channel interpola-
tion algorithm cannot effectively fit the fast time-varying characteristics of V2I channel, the ability of adaptive Doppler fre-
quency shift is weak, and the interpretability of traditional neural network is not strong, this paper presents a single carrier-
frequency division multiple access (SC-FDMA) intelligent channel estimation algorithm based on graph neural network
(GNN). The proposed algorithm takes the data points in the channel frequency response as the nodes of the graph and the in-
ter-symbol time domain correlation as the edges. The graphical data is fed into the GraphSAGE channel interpolator (GCI).
The network training is carried out through the three modules of edge update, aggregation operation and node update. At the
same time, the Doppler shift vector is used as the node feature control network to fit the channels with different Doppler
conditions, making the network interpretable. Finally, the system simulation verifies the effectiveness and robustness of the
algorithm in different speed environments. Compared with linear interpolation, spline interpolation and fully connected net-
work, the proposed GCI has the best performance of bit error rate (BER) and normalized mean square error (NMSE) in low,
medium and high-speed mobile environments, especially, the advantage of GCI is more obvious under the condition of 200
km/h high-speed movement.
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