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Abstract: As an important model in 5G, the Fog Radio Access Network ( F-RAN) achieves significant
performance gains through technique among device-to-device (D2D) communications and wireless relays.
Especially , caching appropriately in the edge devices allows content caching users( CUs) to send content to
content requesting users( RUs) directly, which effectively reduces the burden of the fronthaul and download
delay. The authors consider a scenario where users send content requests and get delivered under the F-
RAN model. By modeling the content request queue at each CU as an independent M/D/1 queue model,
the authors analyze and derive the cache hit probability of CUs and average download delay expressions
under content caching and delivery policies. It is proved that the relationship between the cache hit
probability of CUs and content frequency distribution can help realizing the approximate optimal solution of
the former. On this basis, the authors establish an optimization problem under the expectation perspective
over some time and propose a frequency distribution ( FD ) -based algorithm with delivery control when
implementing to solve it. The simulation results show that compared with the existing caching policies, the
policy optimizing the FD of all content can maximize the cache hit probability of CUs and reduce the
average download delay.
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