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The E-SMLC acts as a location server that computes user position using the measurements provided by 

one or several of the positioning methods. This entity interacts with the UE (using LPP) or the eNodeB 

(using LPPa) through the MME to obtain these measurements. For example, in the case of the E-CID 

method, the possible measurements, collected by the E-SMLC, are: Evolved Cell Global Identifier 

(ECGI)/Physical Cell ID, Reference Signal Received Power (RSRP), Reference Signal Received Quality 

(RSRQ), UE Rx – Tx time difference, Timing Advance (TA) and Angle of Arrival (AoA). In addition to 

the collection of this information, the E-SMLC can provide assistance data in the particular cases of A-

GNSS and OTDoA methods. It is also specified the usage of Positioning Reference Signals (PRS) for 

OTDoA positioning purposes. 

If the UE lacks of A-GNSS functionality, the E-SMLC might combine information from the serving and 

the neighboring cells in order to triangulate the user’s geographical position. Both RSRP and TA allow 

estimating the distance from the UE to the serving cell, whereas distance to neighboring cells can be 

derived just from the RSRP values. AoA measures, if available, add more precision to the triangulation 

process. Table 1 shows the reporting granularity of the measurements involved in the positioning methods 

[27], which directly affect the positioning precision. It is worth noting that, in the case of TA and UE Rx–

Tx time difference measurements, the resolution can be as good as twice the sampling period, i.e. 2 sampT , 

which corresponds to a spatial resolution of around 10 m. 

Table 1. Measurements reporting granularity. 

Measurement Reporting granularity 

ECGI/Physical Cell ID N.A. (Not Applicable) 

RSRP 1 dB 

RSRQ 0.5 dB 

UE Rx – Tx time difference If value <4096Tsamp then 2Tsamp. Otherwise, 8Tsamp 

TA Rx – Tx time difference (TA) 2Tsamp 

AoA 0.5º 

 

In the proposed scheme, the CRM and E-SMLC are interconnected using the MME, as shown in Figure 4. 

The CRM is the entity that requests the location service to the MME, which will activate the E-SMLC 

service. The resulting location calculated by the E-SMLC is sent to the MME that finally forwards it to 

the CRM. With the obtained information, the CRM can map sensing reports and location to build the 

Geo-DB. 

 

 

Figure 4. Scheme of the nodes implicated in the Geo-DB maintenance. 


