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Figure 8. System performance in terms of (a) cell throughput and (b) collision ratio for increasing 

decision thresholds when the linear, quadratic and square root versions are used. 

Once the optimum decision threshold is set, it is necessary to check the benefits of soft-decisions as 

compared to hard decisions. For this purpose, Figure 9 depicts the experienced system performance (in 

terms of cell throughput and collision ratio) for different sensing periodicities, i.e. different values of 

MGRP, with the three decision-making algorithms detailed in Section 3.1. Solid curves correspond to the 

soft-decision algorithm proposed in this paper, the dashed curve is for the conservative strategy and, 

finally, the dash-dotted line is for the aggressive strategy. Figure 9(a) shows that the proposed soft-

decision algorithm provides similar cell throughput as compared to the aggressive strategy. This is mainly 

due to the fact that UE sensing intervals, i.e. the 6 ms-long MGL – see Section 2.1– when the UE perform 

the spectrum sensing task, are unsynchronized and some users can consume resources while others are 

sensing. However, longer sensing periods increase the channel uncertainty and make opportunistic users 

collide with the primary system. It can be also seen that increasing the sensing periodicity, which reduces 

the number of spectrum queries for a given time, does not enhance data throughput as it may be expected. 

Moreover, if the sensing periodicity is too high, channel state information is outdated and the number of 

collisions rises, see Figure 9(b), reducing the throughput. In the remainder, the sensing period, PT or 

MGRP, will be assumed equal to 10 ms since this value implies the highest cell throughput and lowest 

possible collision ratio according to the standard [28], which specifies that MGRP is configurable in 

multiples of the frame length –i.e. 10 ms– (see Figure 1). 


