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6.6.4
Uu Interface

UE Positioning operations at the Uu interface are generally defined in [13]. This specification defines in more detail the procedures needed for messaging for each individual positioning method.

The Uu interface is used to communicate among the UE Positioning entities associated with the SRNC, the UEs and the stand-alone LMU.

The Uu interface may pass measurement requests and results to and from the UE or the stand-alone LMU.

The Uu interface may also be used for broadcast of information that may be used by the UE or stand-alone LMU for their UE Positioning operations. This may, for example, include timing and code information about nearby Node B transmissions that may assist the UE or LMU in making their measurements.
The Uu interface is also used to transport signalling between LCS entities in the CN and the UE, e.g. positioning requests from internal or external LCS Applications at the UE. This is part of the NAS procedures and it is outside the scope of this specification.
6.6.4.1
Signalling between SRNC and Target UE

UE Positioning related signalling between an SRNC and a target UE is supported by the RRC protocol as specified in [18].

The positioning request to UE signalling flow is generic for all UE-based or UE-assisted positioning methods (OTDOA and Network-assisted GPS).
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Figure 6.1: OTDOA /GPS Positioning Message Flow
1.
The SRNC determines possible assistance data and sends a MEASUREMENT CONTROL request to the UE. The MEASUREMENT CONTROL message may contain a request for periodic reporting with an amount of reports greater than one. In networks that include an SAS, the assistance data is generated within the SRNC or in the SAS and passed to the SRNC over the Iupc interface. If both an SAS and an SRNC with SMLC internal functionality are available, selection is based on SRNC configuration.

2.
The UE performs the requested measurements. If the UE is able to calculate its own position and optionally, velocity, and this is requested, the UE computes a position estimate, and optionally, a velocity estimate based on measurements. Assistance data necessary to perform these operations will either be provided in the MEASUREMENT CONTROL request and possibly in subsequent MEASUREMENT CONTROL messages or be available from broadcast sources. The resulting measurements or position and optional velocity estimates are returned to UTRAN in a MEASUREMENT REPORT response. If the UE cannot fulfil the request, a MEASUREMENT CONTROL FAILURE message is returned. 
3.
If periodic reporting was requested in step 1 with an amount of reports greater than one, the UE continues to send MEASUREMENT REPORT messages one reporting interval after the previous MEASUREMENT REPORT message until the requested amount of reports is attained, or until a request from the SRNC is received to stop the periodic reporting.
In case the UE is not able to fulfill the measurements because the assistance data stored in the UE is not sufficient or out of date the UE returns a MEASUREMENT REPORT requesting for more additional data. 
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Figure 6.2: OTDOA /GPS Positioning Message Flow with additional assistance data request

1.
The UE cannot fulfil the request or cannot continue to send UE Positioning measurements when the reporting criteria are fulfilled, because its assistance data is not sufficient or out of date, a MEASUREMENT REPORT message is returned requesting for additional assistance data.
2. 
The SRNC may send more or new assistance data based on UE request.
3.
The requested measurement results are returned to the SRNC. The UE continues the measurement reporting according to the stored MEASUREMENT CONTROL information (e.g., when periodic reporting was requested).

6.6.5
Iupc Interface

UE Positioning operations on the Iupc interface are described in [27]. That specification defines in more detail the procedures needed for messages for the UE positioning method.

The Iupc interface is used to allow communication between an RNC and an SAS. This interface is used to signal position and optionally, velocity estimate requests and responses as well as UE Positioning related information using mechanisms consistent with the other internal UTRAN interfaces. The Iupc interface is used for providing the RNC with UE Positioning data to be used for both point-to-point and broadcast purposes. The Iupc interface uses an Iups-like protocol stack for the transport layer which is described in [28].

6.6.5.1
Signalling between RNC and SAS

The signalling between RNC and SAS is done by using PCAP procedures specified in [27].

6.6.5.1.1
PCAP Position Calculation

The PCAP Position Calculation message flow illustrates how an SRNC invokes an SAS to calculate a position estimate of a UE. This message flow is repeated by the SRNC as needed for a periodic location procedure.
The SRNC initiates the PCAP Position Calculation message flow in the RNC centric mode for UEs that support the following positioning method types:

-
UE assisted;

-
UE assisted is preferred, but UE based is allowed;

-
UE based is preferred, but UE assisted is allowed;

when the chosen positioning method type is 'UE Assisted'.

For UEs that only support the UE based positioning method or that, supporting both, have selected the 'UE Based' option, the PCAP Position Calculation message flow is not applicable. 

The SRNC also inititates the PCAP Position Calculation Request message flow to invoke the U-TDOA positioning method in the case that U-TDOA is initiated from the SRNC and not from the SAS.
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Figure 6.6: PCAP Position Calculation Request Message Flow

1.
The SRNC initiates a PCAP Position Calculation Request Message. This message contains data necessary for the SAS to calculate a position, and optionally a velocity estimate for a UE and, if required, initiate U-TDOA positioning for the UE. The PCAP Position Calculation Request message may contain periodic location information (reporting interval and number of outstanding requests for the overall periodic location procedure) to enable the SAS to better fulfil future such requests. 
2.
If the SAS is able to calculate the position, and optional velocity estimate, possibly after performing U-TDOA positioning if requested in step 1, it shall return it to the SRNC in a PCAP Position Calculation Response Message. If the SAS cannot fulfil the request, it shall return a PCAP Position Calculation Failure Message to the SRNC.

6.6.5.1.2
PCAP Information Exchange

The PCAP Information Exchange message flow illustrates how an RNC initiates and terminates an exchange of UE Positioning related information with an SAS. The UE Positioning related information received from the SAS can be used by the RNC to either provide assistance data to a particular UE through dedicated signalling or to build up System Information Blocks containing assistance data to be broadcast to UEs in a particular area.
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Figure 6.7: PCAP Information Exchange Message Flow

1.
The RNC initiates a PCAP Information Exchange Initiation Request Message. This message contains data necessary for the SAS to provide the requested UE Positioning related information to the RNC. Upon reception of this message, the SAS shall provide the requested UE Positioning related information according to the reporting parameters given in the request. These parameters specify how the UE Positioning related information is to be reported (i.e. on-demand, periodically, or on-modification).

2.
If the SAS is able to determine the information requested by the RNC, it shall respond with a PCAP Information Exchange Initiation Response Message.

3.
If the SAS cannot provide the requested UE Positioning related information, it shall return a PCAP Information Exchange Initiation Failure Message.

4.
In cases where the RNC has specified that the UE Positioning related information is to be reported periodically or on-modification, the SAS shall return the requested information in one or more PCAP Information Report Messages.
5.
In cases where the RNC has specified that the UE Positioning related information is to be reported periodically or on-modification, the SAS may initiate an Information Exchange Failure Indication Message to notify the RNC that the requested information associated with a particular reporting activity can no longer be reported.
6.
In cases where the RNC has specified that the UE Positioning related information is to be reported periodically or on-modification, the RNC may terminate a particular information reporting activity by initiating a PCAP Information Exchange Termination Request Message. Upon reception, the SAS shall terminate the particular information exchange activity indicated by the RNC.
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-GPS, 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-GPS 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-GPS measurements for UE assisted A-GPS. 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-GPS or OTDOA) thereby reducing overall response time.
6.
If an RNC positioning procedure has been invoked in step 3 which requests periodic UE reporting according to subclause 6.6.4.1, the subsequent periodic UE measurement reports (e.g. for A-GPS or OTDOA) are conveyed to the SAS using one or more PCAP Position Periodic Report messages.
Note:
If an 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.  
7
General UTRAN UE Positioning procedures

7.1
General procedures in UTRAN for UE Positioning
The General UE positioning procedure in UTRAN starts with a request over Iu from the CN. The request from the core network may be a request for direct (on demand) reporting or periodic reporting. UTRAN then determines the UE position by selecting a suitable positioning method. UTRAN then responds to the request with the estimated position and optionally, the estimated velocity, possibly the associated accuracies and if available, the positioning method (or the list of the methods) used to obtain the position and optional velocity estimates. If periodic reporting was requested by the CN, UTRAN responds to the request according to the received periodic reporting criteria and sends the estimated position together with other information (e.g., velocity, associated accuracies, positioning methods used, etc.) one reporting interval after the previous report until the desired amount of reports has been attained or the procedure is cancelled by the UTRAN or CN.
7.2
Common procedures supporting UE Positioning interaction between RNCs
In the case that the positioning information is needed from an associated LMU in a Node B that is not controlled by the SRNC then the transfer of this information needs to be supported on the Iur interface. This information is the same information that is signalled between an associated LMU and the corresponding CRNC in the case when Iur support is not needed.

The SRNC requests the information it requires (e.g. GPS timing of cell measurements) from the CRNC of the Node B, which has the associated LMU. The CRNC in turn requests the information from the Node B and upon success returns the results to the SRNC.

Similarly when the SRNC needs a Node B measurement on a UE when that Node B is not controlled by that SRNC there needs to be support on the Iur. One example is the RTT measurement.

Other information that may need to be signalled over the Iur includes LMU parameters (geographical position, covered cells etc.).

NOTE:
Confirmation or FS is needed by R3 experts.

7.2.1
Signalling in case of SRNS relocation

In case of SRNC relocation UE Positioning functionalities may be transferred in order for DRNC to be able to handle the responsibility of SRNC in LCS process. Therefore the Source RNC may transfer the following information to the Target RNC:

-
last known position, time stamp and accuracy of the position calculation;

-
LCS capabilities of the UE.

If there is a positioning procedure going on in order to estimate the position of the UE (e.g., in case of periodic reporting) and a SRNS relocation occurs, the positioning procedure shall be stopped in the old SRNC. After SRNS relocation, it is under the responsibility of the MSC, MSC Server or SGSN to restart an Iu aborted positioning procedure. In the UE, the positioning procedure is going on and positioning information (e.g. measurement results) may be sent back to UTRAN if the UE was requested to do so. The new SRNC then decides whether it wants to use these information or discard them. If an SAS is used, the SRNC shall send an Abort message to the SAS over the Iupc interface.

7.3
Exception procedures

7.3.1
Procedures in the SRNC
The SRNC can work in either the RNC centric mode or in a SAS centric mode where the SAS has control over the positioning procedures.

7.3.1.1
RNC Centric Mode
When a positioning attempt fails due to failure of a position method itself (e.g. due to inaccurate or insufficient position measurements and related data) and the SRNC is unable to instigate another positioning attempt (e.g. due to a requirement on response time), the SRNC shall return a Location response over the Iu interface containing a less accurate position estimate if available, even if this position estimate is not within the accuracy requested from the CN. In this case, the Location response shall indicate that the position estimate does not satisfy the requested accuracy. If a less accurate estimate is not available, the SRNC shall return a Location response message containing no position estimate and indicating the cause of failure.

When a positioning attempt is interrupted by some other unrecoverable error event inside the SRNC, the SRNC shall immediately terminate the positioning attempt and return a Location Response message containing the reason for the positioning attempt cancellation. In that case, SRNC may also abort any dialogue previously opened with an LMU for the purpose of instigating position measurements for the UE being located.

In networks that include an SAS, the SRNC will receive a PCAP Position Calculation Response message on the Iupc interface and then return a Location response over the Iu interface containing the results that were provided over the Iupc interface (a less accurate position estimate, cause of failure indication, etc). This is described in Subclause 7.3.4.
If the uplink channel characteristics for the target UE change while a U-TDOA positioning is ongoing, the SRNC shall send a PCAP Position Parameter Modification message to the SAS containing the updated channel characteristics and cell information.

When a positioning attempt is interrupted by some other unrecoverable error event inside the SRNC, the SRNC may also abort any dialogue previously opened with an LMU for the purpose of instigating position measurements for the UE being located.
When periodic reporting was requested from the CN and when no location estimate is available at the SRNC when the reporting criteria are fulfilled (e.g., due to failure of a position method itself), the SRNC shall return a location response message containing no position estimate and indicating the cause of failure.  
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 or U-TDOA 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.
7.3.2
Procedures in a LMU
An LMU shall return an error indication to its CRNC when positioning measurements previously ordered by the RNC cannot be provided due to any error condition.
7.3.3
Procedures in the target UE
A target UE shall terminate any positioning procedure or the transfer of RRC positioning assistance data without sending any response to the SRNC if any UE Positioning RRC message is received from the SRNC that starts some other RRC management procedure. The new RRC procedure shall then be executed by the UE.
7.3.4
Procedures in the SAS

The SAS can work in either the RNC centric mode or in a SAS centric mode where the SAS has control over the positioning procedures.

7.3.4.1
RNC Centric Mode

In the RNC centric mode, when a UE positioning attempt fails (e.g. due to inaccurate or insufficient position measurements and related data), the SAS may return a PCAP Position Calculation Response message over the Iupc interface containing a less accurate position estimate. If a less accurate estimate is not available or will not meet the accuracy requirement, the SAS may instead return a PCAP Position Calculation Failure message containing no position estimate and indicating the cause of failure.

When a positioning attempt is interrupted by some other unrecoverable error event inside the SAS, the SAS shall immediately terminate the positioning attempt and return a PCAP Position Calculation Failure message containing the reason for the positioning attempt cancellation.
7.3.4.2
SAS Centric Mode

If the SAS invokes a positioning method by sending a PCAP Position Activation Request message to the SRNC, it may subsequently receive a PCAP Position Activation Failure or PCAP Abort message from the SRNC, while positioning in the SRNC is active, according to subclause 7.3.1.2. At any time after receiving a PCAP Position Initiation Request message and whether positioning in the SRNC is active or not active, the SAS may receive a PCAP Abort message or PCAP Position Parameter Modification message from the SRNC, according to subclause 7.3.1.2.

If the SAS receives a PCAP Abort message it shall immediately cease positioning attempts and return a PCAP Position Initiation Response message to the SRNC carrying any location estimate already obtained or a Position Initiation Failure message containing a cause of failure indication.  If the SAS receives a PCAP Postion Activation Failure message, the SAS may either terminate positioning as for receipt of a PCAP Abort or continue the positioning attempt using the same or other positioning methods, e.g. if permitted by the QoS response time requirement.  If the SAS receives a PCAP Position Parameter Modification message, the SAS shall take the received information into account in either performing ongoing positioning (e.g. reconfigure LMUs for U-TDOA) or invoking new positioning (e.g. use new serving cell to provide A-GPS timing assistance).

If the SAS is unable to accept or continue processing a PCAP Position Initiation Request from the SRNC due to capacity constraints or equipment failure, a PCAP Position Initiation Failure message shall be sent to the SRNC on the Iupc interface carrying an appropriate cause of the failure indication.

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.
In the RNC centric Cell ID based method, the SRNC determines the identification of the cell providing coverage for the target UE. 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. The general flow to determine the cell ID is shown in figure 8.1. If the location request from the CN is a request for periodic reporting, the general procedure may be repeated and UTRAN sends a LCS reponse 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.  
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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 sub-clause 6.6.5.1.3. In this case the Cell ID and RTT measurements 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 sub-clause 6.6.5.1.3.
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Figure 8.2: SAS Centric, Cell ID Based Method

9.6
OTDOA network positioning procedures

OTDOA may be selected by the SRNC as the method to be used on receipt of an LCS positioning request from the CN or, optionally, when the SRNC receives a PCAP Position Activation Request message indicating the OTDOA positioning method from a SAS that is configured to select the positioning method. In the SAS initiated case the OTDOA measurement information will be returned to the SAS in a PCAP Position Activation Response message, or – if periodic reporting was requested – in one or more PCAP Position Periodic Report messages as discussed below.

9.6.1
RNC based selection of OTDOA

The following diagram illustrates the operations for the OTDOA method for UE Positioning when the request for positioning information is initiated by an LCS application from the CN.

This illustration only includes the information flow related to UE Positioning operations and does not indicate other operations that may be required, for example, to establish a signalling connection between the UE and the SRNC. Also not illustrated is the signalling used to initiate the location service request from the CN or a UE-based application.
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Figure 9.2: OTDOA Signalling Operations

1.
The operation begins with an authenticated request for positioning information about a UE from an application in the CN being received at the SRNC. The request from the CN may be a request for on-demand or periodic reporting. The SRNC considers the request and the UTRAN and UE capabilities.

2.
The SRNC requests from the UE the measurement of the OTDOA for the signals in the active and neighbourhood sets. These measurements are made while the UE is in connected mode CELL_DCH state. If the location request from the CN in step 1 contained periodic reporting information (reporting interval and amount of reports), the SRNC may at this step request periodic OTDOA measurement reporting from the UE according to sub-clause 6.6.4.1. 
3.
If it is considered advantageous to do so, the SRNC requests the UE Rx-Tx timing difference (FDD only) or UE timing advance, TADV, (1.28 Mcps TDD) information from the UE. If the location request from the CN in step 1 contained periodic reporting information (reporting interval and amount of reports), the SRNC may at this step request periodic measurement reporting from the UE according to sub-clause 6.6.4.1.
4.
The UE returns the OTDOA measures to the SRNC. The SRNC receives the OTDOA information and co-ordinates obtaining other information to support the calculation request.

5.
The UE returns the UE Rx-Tx timing difference (FDD only) or UE timing advance, TADV, (1.28 Mcps TDD) information to the SRNC, together with a time stamp of when the value was obtained.

6.
If there are insufficient OTDOA measures, or it is otherwise considered advantageous to do so, the SRNC requests the RTT (in FDD) or Rx timing deviation (in TDD) and/or angle of arrival (in 1.28 Mcps TDD) measure for the UE from the serving Node B.

7.
In FDD, the SRNC requests the RTD values for the associated transmitters from the associated database. These may be stored locally if they are constant over time, otherwise they must be updated to represent the RTD timing at the time-of-day the OTDOA measurements were made.

8.
The Node B returns the RTT (in FDD) or Rx Timing Deviation (in TDD) and/or angle of arrival (in 1.28 Mcps TDD) measures to the SRNC if they were requested.

9.
The SRNC performs a position, and optional velocity calculation using the OTDOA, RTD and, if necessary, RTT (in FDD) or Rx timing deviation and UE timing advance (in TDD) information and angle of arrival information (1.28 Mcps TDD). The calculation may include a co-ordinate transformation to the geographic system requested by the application. The position estimate includes the position and the estimated accuracy of the results. The optional velocity estimate may also include an estimated accuracy. In networks that include the SAS, the SAS may perform the position calculation and then pass the position estimate to the SRNC.
10.
The SRNC passes the position estimate to the CN including, if available, the positioning method (or the list of the methods) used to obtain the position and optional velocity estimate. If the CN has requested an accuracy for the position estimate, the Location response shall include an indication whether the position estimate satisfies the requested accuracy or not.
11.
If periodic reporting was requested form the CN in step 1, and steps 2 or 3 requested periodic UE reporting according to sub-clause 6.6.4.1, steps 4 to 10 are repeated. If periodic reporting was requested form the CN in step 1, but the SRNC does not request periodic UE reporting at steps 2 or 3, the SRNC repeats steps 2 to 10. The SRNC sends a location estimate to the CN one reporting interval after the previous location estimate until the desired amount of reports has been attained (or until the procedure is cancelled by UTRAN or CN). 
9.6.2
SAS based selection of OTDOA

The following describes the signalling for the optional selection of the OTDOA positioning procedure by the SAS when the CN has requested UE positioning.
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Figure 9.3: OTDOA Signalling Operations for SAS based positioning method selection

1.
The operation begins with an authenticated request for positioning information about a UE from an application in the CN being received at the SRNC. The request from the CN may be a request for on-demand or periodic reporting. The SRNC considers the request and the UTRAN and UE capabilities.

2.
The SRNC forwards the information contained in the RANAP Location Reporting Control message, including any periodic reporting information, plus the Cell ID and UE capability information to the SAS in a PCAP Position Initiation Request message.

3.
The SAS sends a PCAP Position Activation Request message to the SRNC that requests the OTDOA positioning method and may also request the UE Rx-Tx timing difference (FDD only) or UE timing advance, TADV, (1.28 Mcps TDD) information from the UE. The PCAP Position Activation Request message may include periodic reporting information (amount of reports and reporting interval).
4.
The SRNC requests from the UE the measurement of the OTDOA for the signals in the active and neighbourhood sets. The OTDOA measurement request may include a request for periodic reporting as described in sub-clause 6.6.4.1. These measurements are made while the UE is in connected mode CELL_DCH state.

5.
If the SAS has requested Rx-Tx timing information, the SRNC requests the UE Rx-Tx timing difference (FDD only) or UE timing advance, TADV, (1.28 Mcps TDD) information from the UE. The measurement request may include a request for periodic reporting as described in sub-clause 6.6.4.1.
6.
The UE returns the OTDOA measures to the SRNC. The SRNC receives the OTDOA information and co-ordinates obtaining other information to support the calculation request.

7.
The UE returns the UE Rx-Tx timing difference (FDD only) or UE timing advance, TADV, (1.28 Mcps TDD) information to the SRNC, together with a time stamp of when the value was obtained.

8.
The SRNC forward the OTDOA measurement report information and, if available, the UE Rx-Tx timing measurement report information to the SAS in a PCAP Position Activation Response message.
9.
If there are insufficient OTDOA measures, or it is otherwise considered advantageous to do so, the SAS requests the RTT (in FDD) or Rx timing deviation (in TDD) and/or angle of arrival (in 1.28 Mcps TDD) measure for the UE from the serving Node B by sending a PCAP Position Activation Request message that requires the SRNC to execute the Cell ID positioning method toward the UE being positioned.

10.
In FDD, the RTD values for the associated transmitters are calculated and stored in the SAS based upon input from its associated LMUs. 

11.
The Node B returns the RTT (in FDD) or Rx Timing Deviation (in TDD) and/or angle of arrival (in 1.28 Mcps TDD) measures to the SRNC if they were requested.

12.
The SRNC forwards Cell ID and RTT (in FDD) or Rx timing deviation and UE timing advance (in TDD) information and angle of arrival information (1.28 Mcps TDD) to the SAS in a PCAP: Position Activation Response message. 

13.
The SAS performs the OTDOA based or Cell ID based position calculation. If periodic reporting was not requested in step 1, the SAS forwards the position information to the SRNC in a PCAP: Position Initiation Response message. If periodic reporting was requested in step 1, the SAS forwards the position information to the SRNC in a PCAP Position Periodic Result message. The calculation may include a co-ordinate transformation to the geographic system requested by the application. The position estimate includes the position and the estimated accuracy of the results. The optional velocity estimate may also include an estimated accuracy.
14.
The SRNC passes the position estimate to the CN including, if available, the positioning method (or the list of the methods) used to obtain the position and optional velocity estimate. If the CN has requested accuracy for the position estimate, the Location response shall include an indication whether the position estimate satisfies the requested accuracy or not.
15.
If periodic UE reporting was requested in step 4 or 5, the UE continues to send OTDOA measurements or UE Rx-Tx timing difference (FDD only) or UE timing advance, TADV, (1.28 Mcps TDD) information to the SRNC, together with a time stamp of when the value was obtained, one reporting interval after the previous measurement report. The SRNC forwards the OTDOA measurement report information and, if available, the UE Rx-Tx timing measurement report information to the SAS in a PCAP Position Periodic Report message. The SRNC may aggregate the OTDOA measurement report information and the UE Rx-Tx timing measurement report information, if both are received from the UE in separate RRC messages, into the same PCAP Position Periodic Report message or may send this information in two separate PCAP Position Periodic Report messages. Steps 9 to 12 may be repeated for each new position estimate, and the SAS performs OTDOA based or Cell ID based position calculation and forwards each new position information to the SRNC in a PCAP Position Periodic Result message. The SRNC passes the new position estimate to the CN including, if available, the positioning method (or the list of the methods) used to obtain the position and optional velocity estimate. If the CN has requested accuracy for the position estimate, the Location response shall include an indication whether the position estimate satisfies the requested accuracy or not. This step 15 is repeated until the desired amount of reports has been attained or the procedure is cancelled by the CN or UTRAN. The SAS may send the final location estimate in a PCAP Position Initiation Response message to the SRNC, and the SRNC forwards the final location information to the CN.
16.
If periodic UE reporting was not requested in step 4 or 5, but was requested in step 2, the SAS may repeat the steps 3 to 14 as for the first request until the desired amount of reports has been attained or the procedure is cancled by the CN or UTRAN. When repeating step 13 for the final request, the SAS returns the resulting final position estimate to the SRNC in a PCAP: Position Initiation Response message. 

10.6
RNC based Network Assisted GPS positioning Procedure

The diagram in Figure 10.3 and Figure 10.2 illustrate the operations for the network assisted GPS when the request for position information is initiated by a LCS application signalled from the Core Network. A detailed description of the positioning procedure is given as follows. Note that the procedure is for illustration purpose and actual implementations may vary.
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Figure 10.3: RNC based Network-assisted GPS methods
1.
The operation begins with an authenticated request for positioning information about a UE from an application in the core network being received at the SRNC. The request from the CN may be a request for on-demand or periodic reporting. The SRNC acts as interface between the Core Network and the UE Positioning entities in the UTRAN. The SRNC considers the request and the capabilities of the UE and the UTRAN. In networks that include the SAS, the SRNC may invoke the SAS via the Iupc interface.

2.
Depending on the UE capabilities, the network sends to the UE certain GPS assistance information. This information may include: the reference time for GPS, the satellite IDs, the Doppler frequency, the search window and its centre, the ephemeris and clock corrections, the almanac, and other information specified in 10.5.1. Depending on the UE capabilities, the network sends a request for GPS positioning to the UE. If the location request from the CN in step 1 contained periodic reporting information (reporting interval and amount of reports), the SRNC may at this step request periodic measurement reporting from the UE according to sub-clause 6.6.4.1. If the UE has not enough assistance data to perform the measurements, the UE should indicate it to the SRNC and additionally request for assistance data.


For UE-based method, jump to step 8.

3.
For UE-assisted method, the SRNC may optionally request the following information before the assistance message(s) is (are) sent to the UE: the LMU update (see NOTE), the RTT measurements (from the Node Bs in the active set) to compensate for the one-way propagation delays. The LMU (associated or stand-alone) returns the information containing the time difference between the Node B and the GPS (e.g. UTRAN GPS timing of cell frames or SFN-SFN Observed Time Difference) to the CRNC. The Node B returns its RTT measurement to the CRNC. If the CRNC is not the SRNC, the CRNC forwards these information to SRNC.

4.
The network requests from the UE the measurement of GPS satellite pseudoranges and other information specified in 10.5.1. These measurements may be made while the UE is in RRC connected mode CELL_DCH state. The SRNC may request SFN-SFN Observed Time Difference measurements and Rx-Tx timing difference information from the UE to support the processing related to the RTT measurements.

5.
The UE returns to the network the measurement of GPS satellite pseudoranges and other information specified in 10.5.1. If requested, the UE returns to the SRNC SFN-SFN measurements and the Rx-Tx time difference information, together with a time stamp of when these values were obtained.

6
The UE position and optional velocity is calculated in the network.

7.
If there is insufficient information to yield a UE positioning estimate, the SRNC may start a new process from step 3.

8.
In case of UE based method, UE returns the position and optional velocity estimate to the SRNC. This estimate includes the position and optionally, velocity, the estimated accuracy of the results and the time of the estimate.

9.
In networks that include the SAS, the SAS passes the position estimate to the SRNC.

10.
The SRNC passes the position and optional velocity estimate to the CN including, if available, the positioning method (or the list of the methods) used to obtain the position estimate. If the CN has requested an accuracy for the position estimate, the Location response shall include an indication whether the position estimate satisfies the requested accuracy or not.
11.
If periodic reporting was requested form the CN in step 1, and the SRNC requested periodic UE reporting in step 2 according to sub-clause 6.6.4.1, steps 5 to 10 are repeated and the UE reports new measurements one reporting interval after the previous measurement report.  If periodic reporting was requested form the CN in step 1, but the SRNC does not request periodic UE reporting in step 2, the SRNC repeats steps 2 to 10. The SRNC sends a location estimate to the CN one reporting interval after the previous location estimate until the desired amount of reports has been attained (or until the procedure is cancelled by UTRAN or CN).
NOTE:
The LMU update (of the time difference between the GPS and the Node B) may be performed on a per-request basis (with respect to each UE Positioning request) or be performed timely that is independent of individual UE Positioning request. The latter is preferable when there is a large volume of UE Positioning requests.
10.7
SAS initiated Network Assisted GPS positioning Procedure

The following describes the signalling for the optional initiation of the network assisted GPS positioning procedure by the SAS.
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Figure 10.4: Network-assisted GPS methods when initiated by the SAS

1.
The operation begins with an authenticated request for positioning information about a UE from an application in the core network being received at the SRNC. The request from the CN may be a request for on-demand or periodic reporting. The SRNC acts as interface between the Core Network and the UE Positioning entities in the UTRAN.

2.
The SRNC sends parameters received in the location request, including any periodic reporting information, together with the Cell ID and UE capability information to the SAS in a PCAP: Position Initiation Request message via the Iupc interface.

3.
Depending on the UE capabilities, the SAS initiates an A-GPS positioning procedure by sending a PCAP: Position Activation Request message containing A-GPS assistance data to the SRNC via the Iupc interface. The PCAP Position Activation Request message may include periodic reporting information (number of reports and reporting interval).The SAS may provide all or some A-GPS assistance data needed by the UE. This may include timing assistance data that the SAS may have obtained from associated LMUs or from another source (e.g. GPS Reference Network or measurements from UEs previously positioned by the SAS using A-GPS).

4.
The SRNC forwards to the UE the A-GPS positioning request received from the SAS using RRC signalling. The SRNC also forwards in the RRC signalling message(s) the SAS request for either A-GPS measurements, in the case of UE assisted A-GPS, or an A-GPS position and optional velocity estimate, in the case of UE based A-GPS. The RRC signalling may include a request for periodic reporting as described in sub-clause 6.6.4.1 if this was received in step 3. For a description of UE based A-GPS, jump to step 9. 

5.
For UE assisted A-GPS, the SRNC requests from the UE the measurement of GPS satellite pseudoranges and other information specified in subclause 10.5.1. These measurements may be made while the UE is in RRC connected mode CELL_DCH state. The SRNC may request SFN-SFN Observed Time Difference measurements and Rx-Tx timing difference information from the UE to support the processing related to the RTT measurements.

6.
The UE returns to the SRNC the measurement of GPS satellite pseudoranges and other information specified in 10.5.1. If requested, the UE returns to the SRNC SFN-SFN measurements and the Rx-Tx time difference information, together with a time stamp of when these values were obtained.

7.
The information obtained in step 6 is sent from the SRNC to the SAS in a PCAP: Position Activation Response message.

8.
The SAS calculates the UE position and optional velocity. If periodic reporting was not requested in step 2, the SAS returns the UE position and optional velocity  to the SRNC in a PCAP: Position Initiation Response message. If periodic reporting was requested in step 2, the SAS forwards the position information to the SRNC in a PCAP Position Periodic Result message. The PCAP Position Initiation Response or PCAP Position Periodic Result message may include the positioning method(s) used and an indication of whether the position estimate satisfies the requested accuracy or not. 
9.
In case of UE based method, the UE returns the position and optional velocity estimate to the SRNC via RRC signalling.   The SRNC forwards the position and optional velocity estimate to the SAS in a PCAP: Position Activation Response message. This estimate includes the position and optionally, velocity, the estimated accuracy of the results and the time of the estimate.

10.
The SAS may verify the UE position estimate received in step 9 (e.g. using cell ID information). If periodic reporting was not requested in step 2, the SAS returns the resulting estimate to the SRNC in a PCAP: Position Initiation Response message. If periodic reporting was requested in step 2, the SAS forwards the position estimate to the SRNC in a PCAP Position Periodic Result message. The PCAP Position Initiation Response or PCAP Position Periodic Result message may include the positioning method(s) used and an indication of whether the position estimate satisfies the requested accuracy or not.

11.
If there is insufficient information to yield a UE positioning estimate satisfying the requested accuracy, the SAS may start a new process from step 3.

12.
The SRNC passes the position estimate received from the SAS to the CN including the positioning method (or the list of the methods) used to obtain the position estimate. If the CN has requested accuracy for the position estimate, the Location response shall include an indication whether the position estimate satisfies the requested accuracy or not.
13.
If periodic UE reporting was requested in step 4, the UE continues to send GPS measurement reports one reporting interval after the previous measurement report. The SRNC forward the GPS measurement report information to the SAS in a PCAP Position Periodic Report message. The SAS may calculate the UE position and optional velocity and may verify the calculated UE position estimate or the received UE position estimate (e.g. using cell ID information) and sends the position information to the SRNC in a PCAP Position Periodic Result message. The SRNC passes the new position estimate to the CN including, if available, the positioning method (or the list of the methods) used to obtain the position and optional velocity estimate. If the CN has requested accuracy for the position estimate, the Location response shall include an indication whether the position estimate satisfies the requested accuracy or not. This step 13 is repeated until the desired amount of reports has been attained or the procedure is canceled by the CN or UTRAN. The SAS may send the final location estimate in a PCAP Position Initiation Response message to the SRNC, and the SRNC forwards the final location information to the CN.

14.
If periodic UE reporting was not requested in step 4, but was requested in step 2, the SAS may repeat the steps 3 to 12 as for the first request until the desired amount of reports has been attained or the procedure is canceled by the CN or UTRAN. When repeating step 10 for the final request, the SAS returns the resulting final position estimate to the SRNC in a PCAP: Position Initiation Response message.
NOTE:
An update to the SAS from an associated LMU, of the time difference between GPS and the Node B, may be performed on a per-request basis (with respect to each UE Positioning request) or be performed in a timely manner that is independent of individual UE Positioning requests. The latter is preferable when there is a large volume of UE Positioning requests.

12.3
RNC based U-TDOA positioning for Cell_DCH and Cell_FACH RRC states

The U-TDOA positioning method can be performed when the UE is in either the CELL_DCH or CELL_FACH RRC states.  If the UE is in the CELL_PCH or URA_PCH state the SRNC shall first bring the UE to the CELL_FACH or CELL_DCH states so that the U-TDOA measurements can be performed by the LMUs and to provide the current serving Cell ID if the UE was in the URA_PCH state.

12.3.1
UE in CELL_DCH state

The SRNC may invoke the U-TDOA positioning method using the PCAP: Position Calculation Request message that contains the Cell ID and RF channel information for the UE being positioned when that UE is in the CELL_DCH state.  The SAS executes the U-TDOA positioning method and returns the location and optional velocity, or appropriate error indication to the SRNC using the PCAP: Position Calculation Response message as described below.
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Figure 12.7: RNC initiated U-TDOA positioning procedure in CELL_DCH state

1.
The operation begins with an authenticated request for positioning information about a UE from an application in the core network being received at the SRNC in a RANAP: Location Reporting Conrol message. The request from the CN may be a request for on-demand or periodic reporting. The SRNC may invoke the U-TDOA positioning method via the Iupc interface.

2.
The SRNC sends a PCAP: Position Calculation Request message to the SAS containing the contents of the RANAP Location Reporting Control message, the RF channel information and Cell ID for the UE being positioned.  This information indicates that the UE is in the CELL_DCH state.

3.
The SAS configures the U-TDOA capable LMUs, analyzes the returned information and calculates the UE position and optionally, velocity.

4.
The SAS returns the UE position and optionally the velocity or error indication to the SRNC in a PCAP: Position Calculation Response message.

5.
The SRNC returns the UE position and optionally the velocity, to the CN in a RANAP: Location Report message. 
6.
If periodic reporting was requested by the CN at step 1, steps 2 to 5 may be repeated until the desired amount if reports has been attained, or the procedure is cancelled by UTRAN or CN.
12.3.2
UE in CELL_FACH state

The SRNC may invoke the U-TDOA positioning method using the PCAP: Position Calculation Request message that contains the contents of the RANAP Location Reporting Control message, Cell ID and RF channel information for the UE being positioned.  If the UE is in the CELL_FACH state the SRNC, after sending the Position Calculation Request message, shall execute a procedure that causes the UE being positioned to transmit a certain number of pre-coded bits within a certain period of time. The procedure described in steps 6-8 in subclause 12.4.2.1 below is offered as an example that could be used for the U-TDOA positioning method when the UE is in the CELL_FACH state.

The SAS executes the U-TDOA positioning method and returns the location or appropriate error indication to the SRNC using the PCAP: Position Calculation Response message as described below.
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Figure 12.8: RNC initiated U-TDOA positioning procedure in CELL_FACH state

1.
The operation begins with an authenticated request for positioning information about a UE from an application in the core network being received at the SRNC in a RANAP: Location Reporting Conrol message. The request from the CN may be a request for either on-demand or periodic reporting. The SRNC may invoke the U-TDOA positioning method via the Iupc interface.

2.
The SRNC sends a PCAP: Position Calculation Request message to the SAS containing the contents of the RANAP Location Reporting Control message, the RF channel information and Cell ID for the UE being positioned.  This information indicates that the UE is on a FACH.

3.
After sending the Position Calculation Request message the SRNC shall execute a procedure that causes the UE being positioned to transmit a certain minimum number of pre-coded bits within a recommended maximum time interval of three seconds. The number of bits and actual time interval should be related to the required location accuracy, the propagation conditions in the serving cell and the LMU configuration for the SAS and may be determined in an implementation dependent manner.  As an example of a method to cause the UE to transmit, the SRNC may configure the UE to transmit RLC Status PDUs as described in subclause 12.4.2 below.

4.
After a configurable time interval the SAS configures the U-TDOA capable LMUs, analyzes the returned information and calculates the UE position and optionally, velocity.

5.
The SAS returns the UE position and optionally, velocity to the SRNC in a PCAP: Position Calculation Response message.

6.
The SRNC returns the UE position and optionally, the velocity to the CN in a RANAP: Location Report message. 
7.
If periodic reporting was requested by the CN at step 1, steps 2 to 6 may be repeated until the desired amount if reports has been attained, or the procedure is cancelled by UTRAN or CN.
12.4
Optional SAS initiated U-TDOA positioning for Cell_DCH and Cell_FACH RRC states

This subclause describes the U-TDOA positioning procedures in the CELL_DCH and CELL_FACH states when the location method to be used is determined by the SAS.

12.4.1
UE in CELL_DCH state

FDD Mode:
Data (either signalling data (DCCH) or user data (DTCH)) transmitted by a UE in CELL_DCH state will always be sent on the DCH (Transport Channel). The DCH in turn is mapped to the DPDCH (Dedicated Physical Data Channel) by the physical layer. The DPDCH is identified by the allocated frequency, the channelization code and the scrambling code.

The DPDCH always has an associated DPCCH (Dedicated Physical Control Channel). The DPCCH carries control information relevant to the physical layer.  The DPCCH is under the same scrambling code, but uses a different spreading code.

While the DPDCH is active only during actual transmission of user data, the DPCCH is continuously transmitted as long as the UE is in the CELL_DCH state. The UE transmits either the DPCCH and the DPDCH, or solely the DPCCH – the scrambling code allocated to the UE can be received continuously as long as the UE is in the CELL_DCH state.

When the UE is in CELL_DCH state, the allocated scrambling code can be used to identify the UE for U-TDOA positioning determination. No additional interference is generated to locate the UE using the U-TDOA positioning method when in the CELL_DCH state.
TDD Mode:
Data (either signalling data (DCCH) or user data (DTCH)) transmitted by a UE in CELL_DCH state will always be sent on the DCH (Transport Channel). The DCH in turn is mapped to the DPCH (Dedicated Physical Channel) by the physical layer. The DPCH is identified by the allocated frequency, the channelization code(s)/timeslot(s) and the scrambling code associated with the cell that the UE is attached to (the scrambling code is cell-specific)..

The DPCH is active:

· during actual transmission of user data

· during the transmission of special bursts [26].

Special bursts are generated periodically when the UE has no data to send.

When the UE is in CELL_DCH state, the allocated uplink scrambling code assigned to the UE’s cell and the channelisation code(s) / timeslot(s) can be used to identify the UE for U-TDOA positioning determination. No additional interference is generated to locate the UE using the U-TDOA positioning method when in the CELL_DCH state.
12.4.1.1
Message Flow
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Figure 12.9 
U-TDOA message flow, UE in the CELL_DCH state

1)
The procedure starts when a RANAP: Location Reporting Control message requesting a geographical UE position is received at the SRNC. The RANAP Location Reporting Control message may contain periodic location information (amount of reports and reporting interval).
2)
Location Reporting Control message parameters, including any periodic location information, plus UE capability information plus Cell ID are forwarded to the SAS in the PCAP: Position Initiation Request message.

3)
Based upon the service type (emergency service, etc), and the requested QoS, the SAS initiates a U-TDOA position, and sends a PCAP: Position Activation Request message indicating U-TDOA to the SRNC.  The SRNC chooses to bring the UE to the CELL_DCH state if not already in this state.

4)
The SRNC returns U-TDOA channel information in a PCAP: Position Activation Response message to the SAS.

5)
The SAS configures the U-TDOA capable LMUs to perform measurements. The U-TDOA capable LMUs measure the [FDD: DPCCH and possibly DPDCH] [TDD: DPCH].
5a)
If periodic reporting was requested in step 2, the SAS obtains a position, and optionally a velocity estimate using the U-TDOA capable LMU measurements and returns it to the SRNC in a PCAP: Position Periodic Result message. The SAS continues to send PCAP: Position Periodic Result messages to the SRNC until the requested amount of reports has been attained or the procedure is cancelled by UTRAN or CN. The SAS sends the final location information to the SRNC in a PCAP Position Initiation Response message.
The SAS may repeat steps 3 and 4 at any time to obtain or verify the U-TDOA channel information. The SRNC returns the individual position estimates and optionally the velocity estimate to the CN in a RANAP: Location Report message. 
6)

If periodic reporting was not requested in step 2, the SAS obtains a position, and optionally a velocity estimate using the U-TDOA capable LMU measurements and returns it to the SRNC in a PCAP: Position Initiation Response message.

7)
The SRNC returns the position estimate and optionally the velocity estimate to the CN in a RANAP: Location Report message.

12.4.2.
UE in CELL_FACH state

In the CELL_FACH state the mobile is sharing a common uplink channel and is usually not sending data in the uplink direction.  It is not possible to rely on the user application to cause the UE to transmit.  For the U-TDOA location method the SRNC must force the UE to transmit.

As an example, this may be achieved by sending a RRC Radio Bearer Reconfiguration message that causes the UE to periodically send a RLC: Status PDU to the SRNC for an Acknowledged Mode DCCH.  When sufficient repetitions have occurred to meet the requested location QoS the RRC Radio Bearer Reconfiguration message would be used to return the UE to the default state. In the TDD mode, the DCCH signalling radio bearer carrying the status PDUs shall be mapped to the RACH transport channel, not the USCH.

12.4.2.1
Message flow
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Figure 12.10 
Example U-TDOA message flow, UE in the CELL_FACH state

1)
The procedure starts when a RANAP: Location Reporting Control message requesting a geographical UE position is received at the SRNC. The RANAP Location Reporting Control message may contain periodic location information (amount of reports and reporting interval).
2)
Location Reporting Control message parameters, including any periodic location information, plus Cell ID plus UE capability information are forwarded to the SAS in the PCAP: Position Initiation Request message.

3)
Based upon the service type (emergency service, etc), and the requested QOS, the SAS initiates a U-TDOA position, and sends a PCAP: Position Activation Request message indicating U-TDOA to the SRNC.  The SRNC chooses to bring the UE to the CELL_FACH state if initially in the CELL_PCH or URA_PCH state.

4)
The SRNC returns U-TDOA channel information in a PCAP: Position Activation Response message to the SAS.

5)
The SAS configures the U-TDOA capable LMUs to perform measurements. The U-TDOA capable LMUs measure the PRACH or PCPCH bursts associated with the UE being positioned.

6)
The SRNC, after sending the PCAP Position Activation Response message, shall execute a procedure that causes the UE being positioned to transmit a certain number of pre-coded bits within a certain period of time.  The number of pre-coded bits and period of time should be based upon (e.g. set equal to) a recommended number of bits and recommended time interval defined by the SAS in the PCAP Position Activation Request message invoking U-TDOA positioning.  As an example, the SRNC could reconfigure the radio bearer so that the UE begins to send RLC status PDUs every 100 mS by sending the UE a Radio_Bearer_Reconfiguration message with the TimerStatusPeriodic IE configured for 100 milliseconds.

7)
The UE begins to send RLC status PDUs every 100 milliseconds.

8)
After expiration of the configurable T_rach timer the SRNC sends the UE a Radio_Bearer_Reconfiguration message with the TimerStatusPeriodic IE set to NA in order to stop the periodic status reporting.
 8a)If periodic reporting was requested in step 2, the SAS obtains a position, and optionally a velocity estimate using the U-TDOA capable LMU measurements and returns it to the SRNC in a PCAP: Position Periodic Result message. The SRNC returns the position estimate and optionally the velocity estimate to the CN in a RANAP: Location Report message. When the periodic reporting interval transpired, the SAS may send a new PCAP: Position Activation Request message to the SRNC and steps 3 to 8 may be repeated until the requested amount of reports has been attained or the procedure is cancelled by UTRAN or CN. The SAS sends the final location information to the SRNC in a PCAP Position Initiation Response message. The SRNC returns the individual position estimates and optionally the velocity estimate to the CN in a RANAP: Location Report message.
9)
If periodic reporting was not requested in step 2, the SAS obtains a position, and optionally a velocity estimate using the U-TDOA capable LMU measurements and returns it to the SRNC in a PCAP: Position Initiation Response message.

10)
The SRNC returns the position estimate and optionally a velocity estimate to the CN in a RANAP: Location Report message.
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