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8 Cell ID based location method

In the Cell ID based method, the S-RNC determines the identification of the cell providing coverage for the target UE.  This subsection outlines the procedures for this location method.  Sub-section 8.1 provides procedures for the determination of the cell ID depending on the operational status of the target UE.  Sub-section 8.2 discusses the relation between the LCS location service and the Support of Localised Service Area (SoLSA) feature.  Sub-section 8.3 provides a procedure for the mapping of the Cell ID to a  corresponding Service Area Identifier (SAI) to be returned to the LCS application in the core network.  The general flow to determine the cell ID is shown in figure 8.1.

[image: image2.wmf]DOCUMENTTYPE

TypeUnitOrDepartmentHere

TypeYourNameHere

TypeDateHere

UE is in a state when there is no cell ID available (for

example in URA_PCH, idle mode)

UE

LMU

Node-B

SRNC

Request to locate UE

UE is in a Cell_DCH, Cell_PCH, or Cell_FACH State

Mapping the

cell_ID to the cell

coverage or

Service Area

RTT Request

RTT Measurements

Forced state transition (e.g. by paging)

State transition

LCS Response


Figure 8.1: Cell ID Based Method
8.1
Cell ID determination
In order for the S-RNC to determine the cell ID when an LCS 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 location method when the UE is in different RRC states.  When the LCS request is received from the core network the S-RNC 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 location. In states where the cell ID is not available, the UE is paged, so that S-RNC can establish the cell with which the target UE is associated.  In order to improve the accuracy of the LCS response the S-RNC may also request RTT measurements from the Node B or LMU associated with the cell ID.  The S-RNC may also map the cell ID to a corresponding Service Area Identifier (SAI) to match the service coverage information available in the core network.
The cell ID based method shall determine the location of the UE regardless of the RRC state, including URA_PCH, Cell_PCH, Cell_DCH, Cell_FACH, cell reselection, inter-system modes, as well as an idle mode.
8.1.1

UE Cell ID is not known
For UE for which the cell ID is not known at the time the LCS request is received at the S-RNC, the UE may be paged to locate its current cell ID.  If the UE is in an idle mode and there is a need for it to be paged, then the paging may be initiated either by the core network or by the S-RNC in the UTRAN access network.  For example, the UE can be forced to perform a transition to a Cell_FACH state to define the cell ID of its current cell. 

If the UE is in an idle mode, Cell_PCH state or in any other state when there is a need to page for the UE to obtain the cell ID, the Core Network may initiate paging, authentication and ciphering, as specified in TS 23.171.

Alternatively, the cell ID may be determined as the one that was used during the last active connection to the UE.  This determination should be accompanied by the time-of-day of the last connection in the cell.
8.1.2

UE Cell ID is known
8.1.2.1
UE not in Soft handover 
The cell ID may be determined as the cell that is providing an active connection for the UE at the time of receiving the LCS request at the S-RNC. 
8.1.2.2
UE in Soft handover 
In order for the S-RNC to provide the geographical co-ordinates of a target UE in soft handover, the S-RNC combines the information about all cells associated with the UE.
In soft handover , the UE may have several signal branches connected to different cells, reporting different cell IDs. A reference cell ID may be determined by the S-RNC based on  the coverage area of each cell. The reference cell ID may be selected based on one or more of the following principles:

-
The cell ID may be selected based on the parameters defining the quality of the received signal branches. That is, the cell ID with the best quality signal branch is selected as the reference cell ID ; 

-
The cell ID may be selected that was used during connection set-up between the UE and the serving Node B;

-
The cell ID of the cell most recently associated with the UE may be selected;

-
The cell ID of the latest "new" cell that the UE has started to receive, but has not yet been handed over to may be selected;
-
The cell ID may be selected as the cell to which UE has the shortest distance (to the Node-B site);
-
The cell ID may be selected as the cell that provides an active connection for the UE at the time of receiving the LCS request at the S-RNC.

The selection may also be based on measurements of Round Trip Time, power levels and received signal strengths in UE and related Node B or LMU.
Other relevant mechanisms such as Idle Period Downlink, (IPDL) or Site Selection Diversity Transmit power control (SSDT) should also be taken into account when applying the cell ID selection procedure for UE in a soft handover mode.












8.2
Localised Service Area

The  Support of Localised Service Area (SoLSA) feature is quite close to the location service in principle, but SoLSA is based, for example, on radio network cell coverage and cell configuration. SoLSA has been standardised in GSM and is being developed for UTRAN. Some SoLSA service features like Exclusive Access and LSA only Access may be less applicable in UTRAN due to the 1 frequency reuse.

It should be noted that the Service Area concept described in this specification is different from the Localised Service Area concept defined for SoLSA.









8.3
Mapping the Cell ID to Geographic Co-ordinates or a Service Area 
A UTRAN cell ID should be mapped to geographical coordinates or a Service Area Identifier (SAI) before being sent from UTRAN to the core network. The Service Area Identifier may include one or several cells. The mapping may be accomplished either in the S-RNC, in a Network Management System (NMS, including Network Management Unit, NEMU) or by co-operation of various access network elements. 
The core network may request the geographical co-ordinates or the SAI, or both for the target UE.  The SAI may be used for routing of corresponding Emergency calls, or for CAMEL services to correspond to the usage of  Cell ID in the core network of GSM. However, the MSC shall not send the Service Area Identity to GMLC.  

Although the mapping of the cell(s) associated with the target UE into geographical co-ordinates by the S-RNC is not standardised, the response to the core network location request with geographical co-ordinates shall be as defined in TS 23.032.   
It should be noted that the Service Area concept is different from the Localised Service Area concept used for SoLSA services.
In order to determine a cell coverage estimate and to map it to the geographical coordinates or Service Area Identity, the S-RNC may use parameters such as the best reference signal, Round Trip Time(RTT), as well as antenna beam direction parameters. 
Alternatively, the service area coverage of a cell may be determined by using a reference signal power budget. Based on the reference signal power budget it is possible to obtain, for example, the base station transmitted power, isotropic path loss, coverage threshold at coverage area border for a given location probability, and a cell radius for an indoor and outdoor coverage.

The S-RNC may use a reference signal link budget based cell radius estimate, in conjunction with the cell identifier, to make a coverage estimation for the cell(s) related to the target UE.

Additionally, the S-RNC may compare the received power levels with the power budget, whereby more accurate information of the location of the UE may be provided. 
Also, the interaction between neighbouring cell coverage areas may be used to determine a more exact location of the UE.
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