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Figure 10. (a) Cell throughput and (b) primary collision ratio for different location precision errors, with 

and without power control. 

4.4  Overlapping and system activity impact  

In a real scenario, base stations are spread so as to cover the whole service area. For this reason, the 

distance between eNodeBs and the primary system may change from one site to other. This may result in 

a lower or higher overlapping degree between the primary and the opportunistic systems, if any 

overlapping at all. Therefore, it is necessary to evaluate the performance of the opportunistic tools 

described in this work for different overlapping situations. The overlapping factor (OF) is defined as the 

percentage of users under the LTE-A coverage area that are also able to detect the primary system activity 

(9). In addition, the primary system activity in a certain period of time depends on the primary system and 

its specific type of traffic. This section addresses the dependence of the proposed OSA upon these two 

parameters. 
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Figure 11 depicts the cell throughput of LTE-A against increasing OF for different primary activity 

factors –see FPA definition in Section 4.1–. Results show that with more activity in the primary system 

fewer resources are available for OSA and, thus, the achieved bit rate is lower. The overlapping factor 

also impacts on the experienced performance, especially for primary activity periodicities greater than 

40% of the simulation time. However, the number of collisions is not affected by the overlapping area but 

rather by the primary system activity, as shown in Figure 12. Indeed, collision ratio increases when 

primary activity time decreases. The reason for this is that collisions are due to the sudden changes in the 

primary activity state. 

 


