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Abstract: A distributed caching allocation algorithm based on mean-field game ( MFG) and a distributed
deleting allocation algorithm based on Lyapunov drift-plus-penalty ( DPP) method were proposed to solve
the problem of caching allocation algorithms’ extremely high complexity caused by lots of devices in ultra-
dense network and the problem of system instability caused by caching and deleting same content fre-
quently. The caching allocation algorithm’s complexity independent of the number of base stations is made
by MFG. The time-correlated deleting allocation problem into problems each time slot is decoupled by
DPP. Thereafter the deleting allocation policy for the tradeoff between system stability and minimizing
network cost gets solved. Simulation shows that MFG can both make the network optimal control strategy
converge quickly and save network cost obviously compared to baseline caching allocation method under
ultra-dense scenario. Lyapunov DPP method can ensure network caching and deleting stability while min-
imizing network cost.
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