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4.3.1
Cell ID Based Method

In the cell ID based (i.e. cell coverage) method, the position of an UE is estimated with the knowledge of its serving Node B. The information about the serving Node B and cell may be obtained by paging, locating area update, cell update, URA update, or routing area update.

The cell coverage based positioning information can be indicated as the Cell Identity of the used cell, the Service Area Identity or as the geographical co-ordinates of a position related to the serving cell. The position information shall include a QoS estimate (e.g. regarding achieved accuracy) and, if available, the positioning method (or the list of the methods) used to obtain the position estimate.

When geographical co-ordinates are used as the position information, the estimated position of the UE can be a fixed geographical position within the serving cell (e.g. position of the serving Node B), the geographical centre of the serving cell coverage area, or some other fixed position within the cell coverage area. The geographical position can also be obtained by combining information on the cell specific fixed geographical position with some other available information, such as the signal RTT in FDD ([14]) or Rx Timing deviation measurement and knowledge of the UE timing advance, in TDD ([15]), or Angle-Of-Arrival measurement (1.28 Mcps TDD only), or received signal strength related measurements.
Signal strength related measurements utilize the signal attenuation property of the radio wave propagation to estimate the location of a mobile station. Various techniques exist to use these measurements to enhance the Cell-ID based location of the UE.  One common approach uses a path-loss model to estimate the relationship between the received signal strength and distance from base stations. The estimated distances from three or more base stations may be used to trilaterate the final position of the mobile. Another approach employs surveying of signal strength and other available information in a particular area. This information forms a database describing the signal strength finger print of that area. The database is later used to determine the location of a mobile device by a particular RF pattern matching algorithm. 
Several more variants are possible by for example combining the basic variants above. The specific techniques are beyond the scope of this specification.
The operation of the cell ID based positioning method is described in clause 8.

8
Cell ID based positioning method

The Cell ID based positioning method can work in either the RNC centric mode or in an SAS centric mode where the SAS has control over the positioning procedures.
This subclause outlines the procedures for this positioning method. Subclause 8.1 provides procedures for the determination of the cell ID depending on the operational status of the target UE. Subclause 8.3 provides a procedure for the mapping of the cell ID to a corresponding SAI to be returned to the LCS application in the CN. 
In the RNC centric Cell ID based method, the SRNC determines the identification of the cell providing coverage for the target UE. The general flow to determine the cell ID and corresponding location estimate of the target UE is shown in figure 8.1. In order to improve the accuracy of the LCS response the SRNC may also request RTT (FDD only) or RX Timing Deviation (TDD only) or Angle of Arrival (1.28 Mcps TDD only) measurements from the Node B or LMU associated with the cell ID. The SRNC may also request pathloss, CPICH RSCP, or CPICH Ec/No measurements from the target UE using RRC measurement procedure. If the location request from the CN is a request for periodic reporting, the general procedure may be repeated and UTRAN sends an LCS response one reporting interval after the previous LCS response message until the desired amount of reports is attained, or until the procedure is cancelled by UTRAN or CN.


[image: image1]
Figure 8.1: RNC Centric, Cell ID Based Method
In the SAS centric mode the request for a Cell ID based position may be originated by an associated SAS via a PCAP Postion Activation Request message on the Iupc interface as discussed in subclause 6.6.5.1.3. In this case the Cell ID and RTT measurements, possibly together with other measurements such as pathloss, CPICH RSCP or CPICH Ec/No would be provided to the SAS in a PCAP Position Activation Response message as shown in figure 8.2.
For periodic reporting, the SAS may continue to invoke Cell ID based position via PCAP Position Activation Request messages and the SAS sends the periodic location reports to the SRNC in PCAP Position Periodic Result messages until the desired amount of reports is attained (or until the procedure is cancelled by UTRAN or CN) as shown in Figure 8.2. The final location estimate may be provided to the SRNC either in a PCAP Position Periodic Result or in a PCAP Position Initiation Response message, as described in subclause 6.6.5.1.3.
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Figure 8.2: SAS Centric, Cell ID Based Method
8.1
Cell ID determination

In order for the SRNC to determine the cell ID when an UE Positioning request is received, additional operations may be needed depending on the operational status of the UE.

Figure 8.1 illustrates the procedure for the cell ID based positioning method when the UE is in different RRC states for the RNC centric mode. Figure 8.2 illustrates the procedure for Cell ID based positioning when the UE is in the different RRC states for the SAS centric mode. When the LCS request is received from the CN the SRNC checks the state of the target UE. If the UE is in a state where the cell ID is available, the target cell ID is chosen as the basis for the UE Positioning. In states where the cell ID is not available, the UE is paged, so that SRNC can establish the cell with which the target UE is associated. In order to improve the accuracy of the LCS response the SRNC may also request RTT (FDD only) or RX Timing Deviation (TDD only) or Angle of Arrival (1.28 Mcps TDD only) measurements from the Node B or LMU associated with the cell ID. The SRNC may also request pathloss, CPICH RSCP, or CPICH Ec/No measurements from UE using RRC measurement procedure. The SRNC may also map the cell ID to a corresponding SAI to match the service coverage information available in the CN. In the case of 1.28 Mcps TDD, in order to improve the accuracy of the LCS response, the SRNC may request that the UE reports the internal measured result 'timing advance' using RRC measurement procedure. 
The cell ID based method shall determine the position of the UE regardless of the UE RRC mode (i.e. connected or idle).
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