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Abstract: Sparse network coding, achieved by linearly combining several data blocks before storage, can enhance the
cache space utilization of mobile edge caching (MEC) networks, reduce content scheduling overhead and complexity.
However, as MEC networks utilize ordinary user devices as cache nodes to store this encoded content, the departure or
failure of these user devices undermines the robustness of this approach in the network. In order to address the recovery of
encoded content following cache nodes’ failures, firstly, a lookup table-based encoding content management method was
proposed. This method effectively organized the sparse encoding content within cache nodes. Secondly, a mathematical
problem model for content recovery from failures was established, which was demonstrated that this problem belonged to
the NP class. Finally, considering the complexity of problem-solving, a heuristic algorithm for recovery of failed nodes
was presented to maintain the robustness of the MEC network. This algorithm initially seeked a feasible set of alternative
cache nodes, and then proceeded to recover the failed content. Simulation results further validate the effectiveness and
good performance of this algorithm in terms of recovery latency and energy consumption.
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