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Similarly, [30] gives the MD probability as  
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where pγ  is the received primary signal-to-noise ratio which will be considered as an input parameter. 

By observing (1) and (2), we note that decision threshold  can be selected for finding an optimum 

balance between FA probability and the MD probability. In practice however, see e.g. [33], the threshold 

is chosen to obtain a certain MD probability rate. 

 

2.3  Sensing data reporting  

The entire spectrum sensing information obtained by the secondary users must be transmitted to the 

network for further processing. However, the reporting procedure required for the OSA operation is not 

specified. One solution could be to use a proprietary communication protocol but this will reduce the 

viability of OSA in LTE-A. Conversely, we propose the use of the IEEE 802.21 protocol given its 

popularity and the availability of open source implementations. The IEEE 802.21, a.k.a. Media-

Independent Handover (MIH), standard specifies an application-layer protocol aimed to provide soft 

handover between different 802.xx architectures [27]. Mainly, MIH is based on the exchange of messages 

reporting a subset of PHY layer events. The MIH functions are enabled by an entity called MIH Function 

(MIHF), which provides MIH Event Services (MIES), MIH Command Services (MICS), and MIH 

Information Services (MIIS). In this work, only the MIES are of particular interest, in which a local 

MIHF receives event notifications from a set of well-configured remote MIHFs. 

We introduce a new node in the LTE-A network referred to as the Cognitive Resource Manager (CRM), 

which coordinates the OSA to the unlicensed spectrum based on the notifications reporting the channel 

status perceived by the cognitive UEs. Based on the above, the CRM must include a MIHF entity which 

manages the event notification subscription and also receives and processes all notifications concerning 

spectrum sensing in order to build the Geo-DB. Since the CRM does not perform any sensing task and 

only compiles MIH event notifications from remote entities, it is necessary to implement a remote MIHF 

in every LTE-A UE. With the aim of keeping the Geo-DB updated, the CRM needs to know when a 

cognitive user measures that the RSSI in the licensed band crosses a specific power level or threshold. 

Therefore, after the attachment procedure, the CRM must send to the active user a 

MIH_Event_Subscribe message with the list of RBs to be monitored. Moreover, with the 

 

Figure 2. Primary user detection (sensing). 


