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ABSTRACT

This paper proposes distributed file placement and coverage expansion techniques for mitigating the traffic
bottleneck in backhaul for small-cell networks. In order to minimize the backhaul load with limited memory space, the
proposed scheme controls the coverage and file placement of base station according to file popularity distribution and
memory space of base stations. In other words, since the cache hit ratio is low when there is small memory capacity or
widespread file popularity distribution, the base stations expand its coverage and cache different set of files for the user
located in overlapped area to exploit multiple cached file sets of base stations. Our simulation results show that the
proposed scheme outperforms the conventional cache strategy in terms of network throughput when there is small
memory capacity or widespread file popularity distribution.
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Table. 1 Simulation environment

Parameter Value [unit]
Pathloss exponent, 3.6
Distance between nearby BSs 200 [m]
Number of Files, 1000 [files]
File storage space, M/ 20 [files]
Exponent of file popularity dist., 7, 0.8
Channel bandwidth, 17 20 [MHz]
Target rate, i 2 [Mbps]
Transmit power margin, I, 2
Noise power density, /V], -174 [dBm]
Backhaul capacity, B 30 [streams]
Number of BSs, V 121
User density, A, 600 [users/km?]
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