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<First Changed Section>
6.6.5.1.3
PCAP for SAS based Positioning Method Selection

As a configuration option, the SAS shall be able to determine the positioning method used for individual positioning events.  In this case the SRNC shall allow A-GNSS, OTDOA, Cell ID and U-TDOA positioning events to be originated by the SAS via PCAP messages on the Iupc interface.
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Figure 6.8: Fundamental SAS centric signal flow over the Iupc interface

1.
The SRNC forwards the information contained in the RANAP Location Reporting Control message plus Cell ID and UE capability information to the SAS in a PCAP Position Initiation Request message.

2.
The SAS may initiate a specific positioning method by sending a PCAP Position Activation Request message to the SRNC containing the required positioning method and any assistance data and instructions associated with that positioning method. For positioning methods which require RRC signalling (e.g., OTDOA or A-GPS), the positioning instructions include the required settings for the "measurement validity" IE in the RRC signalling message (e.g., CELL_DCH, all states except CELL_DCH, or all states) [18].
3.
The SRNC performs the positioning procedure requested by the SAS including any signalling interaction with the UE in the case of UE assisted or UE based positioning (e.g. for A-GNSS or OTDOA).

4.
The SRNC sends a PCAP Position Activation Response message to the SAS confirming the requested action and providing any information required by the requested positioning method; e.g. UE channel information for the U-TDOA positioning method or A-GNSS measurements for UE assisted A-GNSS or RFPM. If periodic UE reporting is activated by the SRNC in step 3, the PCAP Position Actiation Response message includes the used settings for the IE "measurement validity" in the corresponding RRC signalling [18].

5.
The SAS instigates any further positioning associated with the posititioning method chosen in step 2 – e.g. obtains measurements from LMUs in the case of U-TDOA.

Note:

Repeating steps 2, 3, 4 and 5 to invoke additional positioning methods may provide higher location accuracy or successfully provide UE locations under difficult propagation circumstances, e.g. the hybrid positioning method.  When steps 2, 3, 4 and 5 are repeated, the SAS shall not send a new PCAP Position Activation Request message until the SRNC has responded to a previous request or the SAS has timed out on a response. The SAS may, however, send a new PCAP Position Activation Request message in a repetition of step 2 while SAS positioning for a previous step 5 is ongoing. In this case, SAS positioning (e.g. for U-TDOA) could execute in parallel with SRNC positioning (e.g. for A-GNSS or OTDOA) thereby reducing overall response time.

6.
If an RNC positioning procedure has been invoked in step 3 which requests periodic UE AND/OR nodeB reporting according to subclause 6.6.4.1, the subsequent periodic UE measurement reports (e.g. for A-GPS, OTDOA or RFPM) are conveyed to the SAS using one or more PCAP Position Periodic Report messages.

NOTE:
If a periodic RNC positioning procedure has been invoked by the SRNC in step 3, the PCAP Position Activation Response message in step 4 may be returned immediately (i.e., before step 3) confirming the requested action and not including any measurements. In that case, all periodic measurement reports are conveyed to the SAS using PCAP Position Periodic Report messages. 

7.
If periodic positioning was invoked in step 1, the successive periodic position estimates (or an indication of positioning failure) are conveyed to the SRNC using one or more PCAP Position Periodic Result messages.  

8.
The SAS provides the UE location or, when periodic positioning was invoked in step 1, the final UE location to the SRNC in a PCAP Position Initiation Response message. In case of periodic positioning, the final location estimate may be provided, as an implementation option, in a PCAP Position Periodic Result message followed by a PCAP Position Initiation Response message that does not contain any UE location estimate.
<Next Changed Section>

7.3.1.2
SAS Centric Mode

When the SRNC is unable to accept a PCAP Position Activation Request message due to congestion or any other failure, the PCAP Position Activation Failure message shall be sent to the SAS on the Iupc interface.
If an RRC measurement procedure for periodic UE positioning measurement reporting in the UE has been activated by the SRNC upon reception of a PCAP Position Activation Request message, and if the SRNC or UE terminates the measurement reporting (e.g. after RRC state transition), the SRNC shall send a PCAP Position Periodic Termination message to the SAS indicating the cause of termination.

When the SRNC is unable to continue positioning activity due to cell reselection that results in a different SRNC, loss of contact with the UE or any other reason, the PCAP Abort message shall be sent to the SAS on the Iupc interface.

A PCAP Position Parameter Modification message shall be sent containing updated channel characteristics (including cell information) whenever the RF channel parameters associated with the UE connection change due to cell reselection or handover within the same SRNC, modification of the channel capacity or any other reason within the control of a single RNC. The SRNC shall keep the SAS updated on any change in serving cell status (using PCAP Position Parameter Modification message) so that the SAS can provide correct assistance data to the UE whenever the SAS invokes a positioning method or methods. 

If an RRC measurement procedure for periodic UE positioning measurement reporting in the UE has been activated by the SRNC upon reception of a PCAP Position Activation Request message, and if there is a RRC state transition during the RRC measurement procedure, which results not in a termination of the UE measurement reporting, the SRNC shall send a PCAP Position Parameter Modification message informing the SAS about the new UE state. The SRNC shall continue to notify the SAS of such state changes until the periodic position measurement reporting has been completed by the UE, cancelled by the SAS or terminated by the SRNC.
Sending of a PCAP Position Parameter Modification message does not change the status in the SRNC of any position method or position methods that may have been previously activated through receipt of a PCAP Position Activation Request message.
If the SRNC receives a new PCAP Position Activation Request message before it has responded to a previous PCAP request for the same UE or while it is still performing activity for a previous non-periodic request (e.g. in the case of U-TDOA in CELL_FACH state), the SRNC shall terminate all activity for the previous request, including sending any response to the SAS, and shall process the new request.
If the SRNC receives a new PCAP Position Activation Request message for UE position measurement reporting using A-GPS or OTDOA (periodic or non-periodic) while it is still performing activity for a previous A-GPS or OTDOA periodic request, the SRNC shall terminate all activity for the previous request, including terminating the periodic measurement reporting in the UE, and shall process the new request.

If the SRNC receives a new PCAP Position Activation Request message for cell ID-RTT, U-TDOA or RFPM while it is still performing activity for a previous A-GPS or OTDOA periodic request (but after returning any PCAP Position Activation Response for this request), the SRNC may both continue with the previous request and process the new request.

If an RRC measurement procedure for periodic UE positioning measurement reporting in the UE has been activated by the SRNC upon reception of a PCAP Position Activation Request message, and if the SRNC receives a PCAP Position Periodic Termination message from the SAS, the SRNC shall terminate the periodic UE positioning measurement reporting in the UE.

If the SRNC receives a request for assistance data from a UE positioning procedure (periodic or non-periodic) that uses A-GNSS, the SRNC should indicate this to the SAS by sending a Position Activation Response message. The Position Activation Response message shall include the assistance data types requested by the UE. In case of periodic UE positioning reporting and after a Position Activation Response message has already been returned to the SAS, the request for additional assistance data may be conveyed in a Position Periodic Report message.
<Next Changed Section>

8
Cell ID and Enhanced Cell ID based positioning methods
The Cell ID and Enhanced 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 Cell ID and Enhanced Cell ID positioning methods. Subclause 8.1 provides procedures for the determination of the cell ID depending on the operational status of the target UE. Subclause 8.2 provides a procedure for the mapping of the cell ID to a corresponding SAI to be returned to the LCS application in the CN. Subclause 8.3 provides additional information on other Enhanced Cell ID methods.
In the RNC centric Cell ID based method, the SRNC determines the identification of the cell providing coverage for the target UE and may request additional UE and/or UTRAN measurements for Enhanced Cell ID methods. The general flow to determine the cell ID and UE and/or UTRAN measurements for Enhanced Cell ID methods is shown in figure 8.1. For Enhanced Cell ID methods, the SRNC may request measurements either from the Node B(s) (e.g., RTT, Rx Timing Deviation, Angle of Arrival) or from the target UE using RRC measurement procedure (e.g., pathloss, CPICH RSCP, CPICH Ec/No). The available measurements for Enhanced Cell ID are described in Section 8.3. If the location request from the CN is a request for periodic reporting and there are no additional measurements requested in the Requested Cell-ID Measurements IE, 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. If the location request from the CN is a request for periodic reporting and there are additional measurements requested in the Requested Cell-ID Measurements IE, the procedure outlined in section 6.6.5.1.3 will be followed.


[image: image2.emf] 

UE is in a state where no cell ID is available (for example URA_PCH) or  

in idle mode  

Forced sta te transition  (e.g. by paging)  

Mapping the cell  

ID to the cell  

coverage or  

service area  

UE   Node B   SRNC  

LCS Response  

Node B Measurement   Response     

Node B Measurements Request  

Request to locate UE  

State transition  

RRC Measurement Control  

RRC Measurement Report  


Figure 8.1: RNC Centric, Cell ID and Enhanced Cell ID Based Methods
In the SAS centric mode the request for a Cell ID or Enhanced 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 other measurements for Enhanced Cell ID would be provided to the SAS in a PCAP Position Activation Response message as shown in figure 8.2.
For Cell-ID periodic reporting where no additional measurements are requested, the SAS may continue to invoke Cell ID or Enhanced 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.
For Cell ID periodic reporting where additional measurements are requested (e.g. RFPM), the SAS may invoke the Cell ID based position via the PCAP Position Activation Request messages with an indication that periodic measurements are requested.  The SRNC sends measurement control messages to the UE and / or nodeB requesting periodic measurements and sends these results to the SAS using one or more PCAP Position Periodic Report meassages.  The SAS responds with periodic location reports to the SRNC in the PCAP Position Periodic Result message until the desired amount of reports is attained (or until the procedure is cancelled by UTRAN or CN) as shown in Figure 8.3 (NEED ANOTHER CALL FLOW). 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 and Enhanced Cell ID Based Methods
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Figure 8.3: SAS Centric, Cell ID and Enhanced Cell ID Based Methods with SAS initiated Periodic Reporting
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