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MIH_Link_Configure_Thresholds primitive the CRM specifies the thresholds associated with 

this list. 

As explained at the beginning of subsection 2.1, using RRC signaling the network can ask LTE-A users 

to periodically sense the spectrum. Therefore, via the appropriate service access point, the MIHF of the 

UE can access the measured signal levels and generate notifications according to the sensing information. 

When the licensed power level crosses the defined threshold, an MIH_Link_Parameters_Report. 

indication is forwarded to the MIHF in the CRM, which will finally notify it to the upper layers via 

the MIH user interface. The MIH user specifies an interface between the MIHF and the application that 

runs the CRM [34]. The MIH user directly sends commands to its local MIHF using the service 

primitives available in the 802.21 standard, which support event subscribe and event notification 

mechanisms. Figure 3 depicts this data flow among MIH interfaces from the cognitive UE which 

perceives a modification in the resource occupancy status and sends the corresponding event notification 

to the CRM. 

The notification event exchange among cognitive users and the CRM is granted using the Default EPS 

Bearer allocated to any active user in LTE-A. The Default EPS Bearer assigns a unique IP (Internet 

Protocol) address to LTE-A users and provides connectivity, at least, to any node inside the LTE-A 

network. 

 

Figure 3. Remote MIH_Link_Parameters_Report.indication event flow. 

2.4  User positioning  

In the OSA framework, the main objective of user positioning is the collection of dynamic geo-located 

information of white spaces in the licensed band. This information will help the scheduler to make an 

opportunistic allocation of resources that could even work when primary activity is detected in distant 

areas. Section 3 deals with this OSA procedure in more detail. 

LTE-A specification considers UE localization through the LTE Positioning Protocol (LPP) and LPP 

Annex (LPPa) [35]-[37]. Several different positioning methods are mentioned in the standard, namely: 

Observed Time Difference of Arrival (OTDoA), Assisted-Global Navigation Satellite System (A-GNSS) 

and Enhanced-Cell ID (E-CID). Implementation details are omitted here but the interested reader can 

refer to the standard for further information. All of these positioning methods are based on measurements 

collected by the UE or the eNodeB. The Mobility Management Entity (MME) is the entity that receives 

the request for the localization of a UE from another entity such as another UE, eNodeB or other nodes. 

Then, the MME sends a location service request to the Enhanced Serving Mobile Location Centre (E-

SMLC), which will execute the positioning procedure through LPP and LPPa protocols. The SLs 

interface defined between E-SMLC and MME serves as a tunnel for the E-SMLC to transparently carry 

LPP and LPPa protocols through the MME, in addition to transport the Location Services Application 

Protocol (LCS-AP) messages and parameters. 


