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7.8 

Common control procedures for LMUs
The procedures in this section are applicable to any stand-alone or associated LMU to enable control of the LMU by its associated S-RNC.  The procedures assume support for the establishment of a signalling link and the transfer of LLP messages between an S-RNC and LMU that are defined in section 6.4 and 6.5. Consequently, details of signalling link establishment and message transfer by an intermediate RNC and Node-B are not shown.  The presence of an intermediate RNC is shown for generality (the S-RNC may, typically, communicate directly with the Node-B).
7.8.1
Reset procedure
The reset procedure enables an S-RNC to return an LMU to a known initial state in which no measurement or O&M operations are outstanding or being performed.
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Figure 1 Reset Procedure for a Circuit Mode LMU

(1) After first establishing a signalling connection to the LMU, the S-RNC sends an LLP Reset Invoke to the LMU via (possibly an intermediate RNC and) the Node-B. 

(2) The LMU shall cancel any LCS measurement and O&M tasks previously requested by the S-RNC. The LMU shall then return an LLP Reset Return Result to the S-RNC.
7.8.2
Status query procedure
The Status Query procedure enables an S-RNC to verify the status of an LMU.  The procedure may be instigated as required, periodically or following any loss and re-establishment of communication with the LMU.
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Figure 2 Status Query Procedure for a Circuit Mode LMU

(1) After first establishing a signalling connection to the LMU, the S-RNC sends an LLP Status Query Invoke to the LMU via (possibly an intermediate RNC and) the Node-B.

(2) The LMU shall return an LLP Status Query return result, indicating the number of active measurement jobs for each type of measurement (e.g. RTT, OTDOA ) and the number of active O&M jobs in the LMU that were previously requested by the S-RNC. 
7.8.3
Status update procedure
The Status Update procedure enables an LMU to report status information to its associated S-RNC.  For a stand-alone LMU the procedure also may provide the S-RNC with the identity of the Node-B currently serving the LMU.  The procedure may be instigated for the following reasons:

1. Periodically
2. As required when an autonomous measurement is available
3. Power-on condition or recovery from failure with loss of memory

4. Impending availability or unavailability for O&M reasons

5. Location Update by a stand-alone LMU in a new Location Area.
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Figure 3 Status Update Procedure for a Circuit Mode LMU

(1) After first establishing a signalling connection to the S-RNC, the LMU sends an LLP Status Update Invoke to the S-RNC via (possibly an intermediate RNC and) the Node-B.  This message shall include the reason for the Status Update, the number of active and outstanding jobs of each category in the LMU and the current hardware status or measurement results.

(2) The S-RNC shall return an LLP Status Update return result to acknowledge receipt of the Status Update.
7.9

Common procedures supporting LCS interaction between RNCs

7.9.1
LCS information transfer between RNCs

7.10
Exception procedures

7.10.1
Procedures in the SRNC
When a location request fails due to failure of a location method (e.g. due to inaccurate or insufficient position measurements or related data) and the S-RNC is unable to instigate another location request (e.g. due to a requirement on response time), the S-RNC may return a Perform Location Response message containing a less accurate location estimate (e.g. based on serving cell and RTT).  If a less accurate estimate is not available or will not meet the QoS accuracy requirement, the S-RNC shall instead return a Perform Location Response message containing no location estimate and indicating the cause of failure. 

When a location request is interrupted by some other unrecoverable error event inside the S-RNC, the S-RNC shall immediately terminate the location request and return a Perform Location Response message containing the reason for the location request cancellation. In that case, any dialogue previously opened with an LMU, Node-B or UE for the purpose of performing location measurements for the UE being located should also be aborted by the S-RNC.

If the S-RNC receives a Perform Location Abort message for a location request from the source of the request, it shall immediately terminate the location request and should abort any dialogues used for the location request that exist with any LMUs.  

If the S-RNC requests a location procedure in the Target UE, its serving Node-B or LMU and receives a Reject,  Abort or  Reset indication, it shall cancel the location attempt and may abort any dialogues for this request that currently exist with any LMUs. For an Abort, the S-RNC shall then either return any location estimate already derived, if sufficient for the requested QoS, or return a Perform Location Response message indicating failure of location request and the cause of the failure. For a Reject and Reset, the S-RNC has the additional option of restarting the location request using the same or a different location method. A decision to restart the location request should take into account the cause of the failure as conveyed in the Reject or Reset.

7.10.1.1
General Procedures

The S-RNC serving a target UE shall supervise any network or UE positioning procedure, including transfer of positioning assistance data to the UE, and shall only allow one such procedure to be active at any one time. If a new procedure is instigated for a target UE, the S-RNC shall cancel any previous request without notifying the 3G-MSC or 3G-SGSN or target UE. The new request shall then be treated according to the prevailing conditions (e.g. may be rejected if a handover attempt is not yet completed).

Depending on the location method and its current state of execution, a S-RNC may chose to defer certain radio related events (e.g. handover) to avoid interference with a location method (refer to the later sections for each location method).  An S-RNC shall abort all existing location related procedures for a particular target UE without notification to the 3G-MSC, 3G-SGSN or target UE if the connection to the target UE or the 3G-MSC or 3G-SGSN is released.   

7.10.1.2
Rejection of a Positioning Request

The S-RNC may reject any request for location from a 3G-MSC or 3G-SGSN or for transfer of assistance data for a target UE if the request cannot be performed for reasons other than interaction with handover or other radio related management operation.  If the request is rejected, the S-RNC shall return a Reject to the 3G-MSC or 3G-SGSN containing the cause of rejection.

7.10.1.3
Interaction with Inter-BSC or Inter-MSC Handover

The S-RNC shall reject any request for location from a 3G-MSC or 3G-SGSN or for transfer of assistance data while an inter-RNC or inter-Node-B handover procedure is ongoing and shall return an Abort to the requestor.

The S-RNC shall terminate any network or UE requested location procedure or any transfer of assistance data already in progress if inter-RNC or inter-Node-B handover is requested unless the handover operation is permitted by the particular location method and its current state. If a location request is terminated, the S-RNC shall return an Abort message to the 3G-MSC or 3G-SGSN after the Handover Required message has been sent. The Abort shall contain the cause of the location request failure.

7.10.1.4
Interaction with Handover and other Radio Management Procedures

The S-RNC shall reject any request for location  from a 3G-MSC or 3G-SGSN or for transfer of assistance data while an intra-RNC handover or other intra-RNC radio related management procedure involving the target UE is ongoing and shall return a Reset when the handover or other radio related procedure is complete or has timed out.

The S-RNC shall terminate any network or UE initiated location request or any transfer of assistance data already in progress if an intra-RNC handover or other intra-RNC radio related management procedure is requested unless these are permitted by the particular positioning method and its current state.  If a location request is terminated, the S-RNC shall return a Reset message after the intra-RNC handover or other radio related management procedure is complete or has timed out. The Reset shall contain a cause indication, the current serving cell identity and may contain measurement information for the target UE (e.g. RTT).
7.10.2
Procedures in a LMU
An LMU shall return an error indication to the S-RNC if location measurements cannot be provided to the S-RNC due to any error condition.
7.10.3
Procedures in the target UE
A target UE shall terminate any location procedure or the transfer of positioning assistance data without sending any response to the S-RNC if any radio related message is received that starts some other radio related management procedure, including a new location request . The new radio related procedure shall then be executed by the UE.
7.11
Radio interface timing procedures
The Radio Interface Timing determination system consists of functions in LMUs and in the S-RNC. These functions provide Node-B radio transmission synchronization information.  The procedures may be operated continuously or activated for intervals as required by a location method.
7.11.1
LMU functions
The Radio Interface Timing functionality in the LMU shall be capable of performing the following functions: 

The LMU shall perform radio air interface measurements from signals transmitted by Node-Bs (both serving and neighbour).  

If the LMU contains the common reference clock, it shall time stamp reception of Node-B signals. 

If the LMU has no reference clock available, the LMU shall make Real Time Difference measurements.  These  measure the time difference between arrival of signals from two Node-B (e.g. the serving and one of the neighbours) for all requested pairs of Node-B

The LMU shall perform some processing of its measurements, including averaging and filtering, using parameters delivered to it, or in their absence, using default settings.
The LMU shall communicate the measurements to the S-RNC either continuously (periodically), autonomously (in the event a measurement threshold trigger is reached), or in response to queries from the S-RNC according to commands received from the S-RNC.
7.11.2
SRNC functions
The S-RNC shall be capable of performing the following functions related to Radio Interface Timing determination: 


The S-RNC requests from LMUs Radio Interface Timing measurement information. 

The S-RNC shall communicate with LMUs.  Thus, the S-RNC shall monitor operation of LMUs and receive periodic or autonomous measurements.  If a LMU fails to send expected Radio Interface Timing information, the S-RNC shall try to restart the LMU, and if this restart fails, the S-RNC shall inform O&M system. S-RNC shall also be capable of querying the status of LMUs.

The S-RNC shall be capable of receiving Radio Interface Timing measurement results from LMUs.

The S-RNC shall store or query extra information required for Node-B synchronization when required by the location method.  This may include base station and LMU coordinates, Node-B identity information and radio transmission parameters (e.g. channel activity and signal strength) as needed by the location method(s)).

If required by the location method the S-RNC shall determine Node-B synchronization (i.e. radio transmission timing differences) between Node-B using measurements (e.g. from LMU) and other information.  This synchronization information may be used by location methods. 
7.11.3
LMU-SRNC interactions

The request for Radio Interface Timing measurement information from the S-RNC to a LMU shall contain the following parameters:

Measurement type. This requests the Absolute Time Difference (ATD), Real Time Difference (RTD) or other measurement type.   The request may include more than one measurement type.

Measurement result reporting frequency. This indicates how often the LMU shall send Radio Interface Timing measurement results. 

Measurement duration. This indicates how long the LMU should make measurements and report results. 

Filtering Instructions for raw measurement data.
Parameter values.  These values may be used by the measurements according to type and may include, for example, threshold triggers for autonomous reporting of results, measurement filter parameters, or minimum signal strengths for measurements. 
Node-B to be measured. The LMU unit may determine which Node-B to measure autonomously, based for example on the most strongly received signals. Alternatively, the S-RNC may indicate which Node-B are to be measured.

The Radio Interface Timing measurement response from an LMU to the S-RNC shall contain:

Cell Identity of the serving Node-B. 

If the LMU can perform ATD measurements, and these are requested, the ATD measurement of the serving BTS is reported (i.e. time stamp for the reception of the signals from the serving Node-B referred to the common reference clock). 

For each measured neighbour Node-B, its Cell Identity and carrier. 

For each measured neighbour BTS, the requested measurement either as absolute time difference or as relative time difference to the serving Node-B. 

For each measured BTS the quality of the measurements, including the received signal level.
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1. LLP Status Query Invoke message



















Intermediate



RNC







LMU







Node-B







S-RNC







2. LLP Status Query Return Result 
























_1016818169.doc


























1. LLP Status Update Invoke message
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