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Collaborative Computation Offloading Exploring Task
Dependencies in Small Cell Networks
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Abstract: In dense small cell networks, a task-dependency-based collaborative offloading scheme is pro-
posed to cope with the limited computational resources in small cell base station (SBS), which can fur-
ther reduce the total execution delay. Firstly, the parallel tasks are offloaded to different SBSs to reduce
computing delay, while sequential tasks are offloaded to the same SBSs to reduce the number of required
SBS. Then,based on whether different SBSs have the same load pressure or not, the optimal offloading
strategies are proposed in two different scenarios by introducing the longest path theory and the graph col-
oring theory , respectively. The strategies jointly considerate the user energy constraint, dependencies a-
mong tasks, the amount of available computational resources and channel conditions of different SBSs.
Simulation shows that the proposed sirategies can reduce total execution delay compared with existing
strategies in both scenarios.
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