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Optimizing the investments in mobile network technologies and designing of offers

Context and stakes

).

 is that each telecommunication site is associated with its own pool of subscribers, which assumes that there is no overlapping between sites coverage. This assumption leads to overdimensioning since sites coverage overlapping exists in real networks and hence a technology installed on a neighbor site could have been sufficient to serve the subscribers. Allowing the possibility of installing new sites and assessing the earnings due to sites coverage overlapping in dimensionning, are hence important stakes for an operator.

Contributions

Our modeling contribution over our previous work [START_REF] Cambier | Optimizing the investments in mobile networks and subscriber migrations for a telecommunication operator[END_REF] is two-fold. First, we model the sites coverage overlapping. We consider that the territory is divided in areas. Subscribers from an area can be served by a given technology on a given site if the range condition is satisfied. We introduce a multi bipartite graph to model this range condition, with an edge (labeled with a network technology) between an area and a site if this area can be served by the site for this technology. Second, we model the possibility of installing new sites (equipped only with the newest technology) on the areas not yet equipped. We provide a mixed integer formulation that tackles the two cases, and linearize it in a classical way. We reinforce the model with several valid inequalities. We prove the NP-hardness of our formulation, even in the case of a single generation, single module and mono period framework, by a reduction to the set covering problem.

Computational tests have been performed on real life instances. On the one hand, we have shown taking into account the overlapping reduces computational times and gaps despite a large number of optimization variables in the formulation. On the other hand, the use of micro-cells has shown the scalability limits of the Branch-and-Bound approach for modeling the problem. Beyond this limit, heuristics have to be designed since the problem becomes out of memory. On a business point of view, our results enlighten the important savings allowed by sites coverage overlappings.