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Abstract.  We consider the problem of allocating clients to base 

stations in wireless networks. Two design decisions are the location 

of the base stations, and the power levels of the base stations. We 

model the interference due to the increased power usage resulting in 

greater serving radius, as capacities that are non-increasing with 

respect to the covering radius. We consider three models. In the first 

model, the location of the base stations and the clients are fixed, 

and the problem is to determine the serving radius for each base 

station so as to serve a set of clients with maximum total profit 

subject to the capacity constraints of the base stations. In the 

second model, each client has an associated demand in addition to its 

profit. A fixed number of facilities have to be opened from a 

candidate set of locations. The goal is to serve clients so as to 

maximize the profit subject to the capacity constraints. In the third 

model, the location and the serving radius of the base stations are to 

be determined. There are costs associated with opening the base 

stations, and the goal is to open a set of base stations of minimum 

total cost so as to serve the entire client demand subject to the 

capacity constraints at the base stations. We show that for the first 

model the problem is NP-complete even when there are only two choices 

for the serving radius, and the capacities are 1, 2. For the second 

model, we give a 1/2 &#8722; å approximation algorithm. For the third 

model, we give a column generation procedure for solving the standard 

linear programming model, and a randomized rounding procedure. We 

establish the efficacy of the column generation based rounding scheme 

on randomly generated instances. 
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