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OSA feasible –solid-line ellipse– in 2·Dist_TA meters away from the eNodeB and the LTE signal in the 

opportunistic band must not exceed the limits of the OSA area. 

 

Figure 6. Example of a possible scenario where a LTE system opportunistically operates in another 

licensed frequency band without interfering. 

Each eNodeB has a maximum transmit power to be distributed among all available RBs. This means that 

opportunistic resources that are going to be allocated must be taken into account in the distribution of 

power. Our proposed system will query the Geo-DB to discover which licensed resources the LTE system 

can use in an opportunistic way and, then, the scheduler will eventually decide when to use them. Once 

the system knows the total amount of resources to be allocated in a given eNodeB, it also knows the 

maximum power transmission per RB, just by dividing the total transmit power available in the eNodeB 

and the number of RBs to allocate. For the opportunistic RBs, power restrictions may apply if stated in 

the Geo-DB and the scheduler must adjust the transmission power according to the maximum distance the 

LTE signal must not exceed. The procedure to adjust the transmission implies reducing the maximum 

transmission power considering the difference in propagation losses between the maximum coverage 

distance of the LTE cell –given by the 95%-tile of the distance of located users, extracted from off-line 

statistics– and the maximum distance where the opportunistic resource can be used. 

In order to investigate the advantages of such PC strategy, it will be compared with a non-PC procedure 

in Section 4. As its name suggests, non-PC implies not adjusting the transmit power of the opportunistic 

signal and hence the eNodeB transmits with the maximum power available whenever the cooperative 

decision-making mechanism concludes the resource is free. 

The reduction of the transmission power must be followed by a correction of the CQI reported by the UE 

in order to use the right Modulation and Coding Scheme (MCS) for that power. Note that, according to 

LTE specifications, decreasing the transmission power by 2 dB corresponds to decreasing the CQI by 1 

[29]. 

Once resources –i.e. the RBs– have been assigned to opportunistic users, user mobility adds an increased 

complexity due to the increase of system dynamics. Moreover, the localization procedure may report user 

position with some inaccuracy. Both aspects may lead opportunistic users to interfere with the primary 

activity. A survey about the impact of the location precision error in the system performance is detailed in 

Section 4. 

3.3  Access Procedure 

As stated in the introduction, in LTE-A the amount of resources can be increased by aggregating 

continuous or discontinuous portions of spectrum –referred to as Component Carriers (CCs)– in order to 


