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2.5  Geo-located database  

Owing to users’ positioning capability, the Geo-DB will contain valuable information about which 

frequency bands can be used by a given eNodeB at a specific moment of time and the maximum coverage 

range in order not to interfere with the primary system. Figure 5 illustrates the process of calculating the 

Geo-DB. The CRM collects the sensing information from the UEs and the positioning information from 

the location service provided by the MME and updates the database after the cooperative decision has 

been taken, which will be explained in Section 3.1. Once this process is finished, the CRM possesses the 

location of every opportunistic UE and which RBs are suitable for OSA (light-gray RBs in Figure 5) and 

which not (dark-gray RBs in Figure 5). 

The Geo-DB will contain information about the occupation of the different RBs in the licensed spectrum 

band on a per-cell basis, indicating also the maximum coverage distance from the eNodeB, as shown in 

Table 2. This way, an eNodeB, identified in the table by its Cell-ID, is able to opportunistically use those 

RBs with reduced transmission power in case the maximum range is detailed in the corresponding 

register. Otherwise, the maximum range field is flagged as N.A. and the corresponding resource can be 

used without restrictions regarding the transmission power. The maximum range field is expressed in 

terms of Dist_TA– i.e. Timing Advance Resolution Distance–, which defines 10 m width ranges, and 

represents the maximum distance between the eNodeB and any candidate user. In addition to the data 

provided in Table 2, the Geo-DB also contains the final decision concerning the different resources as 

detailed later in Section 3.1. 

 

Figure 5. Cognitive spectrum access based on geo-located data. 

 

The information contained in the Geo-DB must be periodically updated in order to take into account the 

potential utilization patterns in the licensed spectrum, especially if those changes are due to the primary 

system activity. As stated in Section 2.1, it takes 2 seconds for a user to sense a bandwidth of 10 MHz. A 

cooperative decision taking into account the information provided by all the users inside a certain range 

would allow increasing the sensing accuracy. An up-to-date database will reduce the collision probability 

that could be caused by the lack of synchronization between the real state of the primary spectrum and the 

available information stored in the database. 

 


