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Abstract: Aiming to reduce cellular network load, we propose a cooperative download method by which
users’ mobile phone terminals exchange fragments of a content (chunks) through short-range wireless com-
munication like Bluetooth or Wi-Fi with other user terminals. Our basic idea is to predict contact time
when other user terminals get within a range of short-range wireless communication and to obtain chunks
efficiently from other user terminals. In addition, to reduce energy consumed by the short-range wireless
communication device, each terminal turns off the device during unnecessary time. Furthermore, in order to
complete downloading all requiring chunks by specified deadline, terminals aggressively use cellular network
to download the chunks which they cannot obtain from other terminals. Through simulations, we confirmed
that terminals using our method obtained from other terminals almost the same number of chunks with
10-30% less energy consumption than the conventional methods.
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Table 1 Example of contact table for a node.

ID | probability | time(hh:mm:ss) chunk
50% 14:20:10 €1{1,2,5,- -},
25% 14:20:40 c1{2,4,5,- -}, -
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Fig. 1 Sequence chart for contact table construction phase.
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Fig. 2 Two nodes are approaching each other on the same link.
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Fig. 3 Two nodes are approaching the same vertex through
different links.
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Fig. 4 Example case that a node cannot estimate contact with another node.
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* 2 TFIREFROKR

Table 2 Preliminary experiment result.
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Table 3 Common parameters used in all simulations.
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Fig. 5 Service area used in simulation experiment.
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Table 4 Parameters for experiments.
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Fig. 6 +# of obtained chunks and overall traffic amount for

contact table updates depending on update period.
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Fig. 7 Cellular network bandwidth saving depending on up-
date period.
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Fig. 8 # of nodes vs. # of obtained chunks.
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Fig. 9 +# of nodes vs. power consumption.
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Fig. 10 # of contents vs. # of obtained chunks.
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