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2.1  Potential deployment scenario  

Before going in detail into the OSA enabling mechanisms, it becomes essential to assess the potential 

scenario where OSA is suitable. In such scenario, an LTE deployment is likely to coexist with other 

licensed wireless systems implementing different technologies (e.g. DTV, GSM, UMTS, etc.). Some of 

these licensed systems may not be transmitting persistently, thus underutilizing their legacy frequency 

bands –e.g. Terrestrial Trunked Radio (TETRA) is mainly used in emergencies–; other systems may not 

use the entire allocated spectrum band –e.g. DTV white spaces–. We devise an LTE system to be aware 

of these spectrum opportunities and to exploit them as long as the opportunity remains, i.e. ceasing 

transmission once the licensed system starts its activity. As stated in Section 1, among all the available 

spectrum awareness techniques, we adopt spectrum sensing. Channel status information from each 

location in the scenario is provided by UEs sensing the spectrum. In order to prevent erroneous channel 

state declaration, a collaborative spectrum sensing scheme is devised, in which UEs reports their 

perception of the licensed channel and a final decision about the channel state is made. This information 

in conjunction with UEs location is used to create the Geo-DB. 

In the following subsections, the abovementioned set of tools needed to perform our suggested OSA 

solution are discussed. Firstly, this section discusses spectrum sensing and reporting mechanisms. Then, 

user location procedure in LTE-A is described. Finally, a possible implementation for the Geo-DB is 

provided. A further and detailed description of the simulation scenario will be provided in Subsection 4.1 

2.2  Spectrum sensing  

The success of OSA depends on the correct channel state detection. Cognitive users must only transmit 

when the licensed channel is idle so as to not interfere with the primary system. With the aim of avoiding 

interferences and maximizing secondary transmission opportunities, this subsection analyzes the spectrum 

sensing capabilities of LTE-A. 

In general, the spectrum sensing task is characterized by the sensing time ( ST ) and the sensing period ( PT

). Sensing time refers to the time spent to determine the signal strength for a certain frequency band 

whereas the sensing period determines how often a particular band is monitored by the cognitive user. 

Some of the user measurement capabilities considered by the LTE-A standard for handover purposes can 

be exploited to sense the primary channel state. Noticeably, the sensing time and sensing period can be 

directly associated with the gap pattern parameters defined in the standard for UE measurement 

procedures in the RRC_CONNECTED state [28]: Measurement Gap Length (MGL) and Measurement Gap 

Repetition Period (MGRP). Both parameters are represented in Figure 1. 

 

Figure 1.Gap pattern parameters for spectrum sensing in LTE-A. 

 

During sensing –i.e. the gap time period– the scheduler does not allocate resources to the user, which can 

tune its receiver on other carrier frequencies. According to the standard, MGL is fixed while MGRP is 

configurable in multiples of the frame length –i.e. 10 ms– allowing freedom of choice in the trade-off 

between up-to-date sensing data and system performance. The configuration of MGRP and the set of 

frequencies to monitor can be done through Radio Resource Control (RRC) signaling, which also 

guarantees the synchronization between scheduling at the eNodeB –i.e. base station– and sensing at the 

UE. 


