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9.1
Mobile Terminating Location Request

9.1.1
MT-LR routing procedure in PS and CS domain
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Figure 9.1: General Network Positioning for a MT-LR

1)
An external LCS client requests the current location of a target UE from a GMLC. The LCS Client may also request a deferred location request, i.e. based on event. The GMLC verifies the identity of the LCS client and its subscription to the LCS service requested and derives the MSISDN or IMSI or PDP address, (NOTE: IP addressing in this context is FFS, one reason is the dynamic IP addressing used in IPv4.) of the target UE to be located and the LCS QoS from either subscription data or data supplied by the LCS client. For a call related or session related location request, the GMLC obtains and authenticates the called party number of the LCS client. If location is required for more than one UE, or if periodic location is requested, the steps following below may be repeated.
Note: This means that GMLC handles the periodicity of location requests as requested by the LCS client both in CS and PS domain.

2)
If the GMLC already knows both the VMSC/MSC server or SGSN location and IMSI for the particular MSISDN or PDP address, (e.g. from a previous location request), this step and step 3 may be skipped. Otherwise, the GMLC sends a SEND_ROUTING_INFO_FOR_LCS message to the home HLR/HSS of the target UE to be located with the IMSI, PDP address or MSISDN of this UE. If the LCS Client indicated deferred location request, GMLC requests HLR to return routing information when available.
3)
The HLR/HSS verifies that the calling party SCCP address of the GMLC corresponds to a known GSM/UMTS network element that is authorized to request UE location information. The HLR/HSS then returns one or several of the addresses, the current SGSN and/or VMSC/MSC server and whichever of the IMSI and MSISDN was not provided in step (2) for the particular UE. 
If GMLC requested routing information when available, the HLR/HSS returns (if supported) this information regardless of the status of the UE.
Note: HLR may prioritize between the MSC/VLR or SGSN address sent to GMLC. The priority criteria are for further study.

4)
In case GMLC receives only the MSC/VLR address, the MT LR proceeds as the CS-MT-LR procedure described in 9.1.2. In case GMLC receives only the SGSN address, the MT LR proceeds as the PS-MT-LR procedure described in 9.1.6. In case the GMLC receives several of the following addresses, SGSN,  VMSC and/or MSC Server, it has to decide where to send the location request. If the requested MT-LR is known to be associated with a CS call, the CS-MT-LR procedure shall be invoked. If the requested MT-LR is associated with a PS session, the PS-MT-LR procedure only shall be invoked. Otherwise, both CS-MT-LR and PS-MT-LR are applicable. If LCS Client indicated deferred location request, GMLC shall indicate this together with applicable event type (ex. MS available) in requested PS/CS-MT-LR, see 9.1.8. 

NOTE:
The order in which these procedures are invoked and whether one or both procedures are used may depend on subscription information for the LCS client, possible priority information returned by the HSS or information already stored in the GMLC (e.g. obtained from previous location requests).

5)
GMLC sends the location service response to the LCS client. If the LCS client requires it, the GMLC may first transform the universal location co-ordinates provided by the SGSN or MSC/MSC server into some local geographic system. The GMLC may record billing for both the LCS client and inter-network revenue charges from the SGSN or MSC/MSC server's network.

The detailed CS-MT-LR and PS-MT-LR procedures in step 4 of figure 9.1 are described in 9.1.2 and 9.1.6.
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9.1.8
Mobile Terminating Deferred Location Request

Figure 9.x illustrates the procedures for a Deferred Location Request, where the Location Report is returned based on a event. 
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Figure 9.x: General Network Positioning for a Deferred MT-LR

9.1.8.1
Deferred Location Request Procedure

1) Provide Subscriber Location is received as described in 9.1.2/9.1.6. In addition, the Deferred Location Request includes the event that shall trigger the sending of Location Report.
2) If the location can not be obtained directly, ex. in case the UE is considered as not reachable due to no page response, a Provide Subscriber Location Ack. may be returned with applicable error cause information (ex. Absent Subscriber). Due to the Deferred Location Request SGSN/MSC will keep the received information and wait for the requested event to occur.
3) GMLC will at this stage not return any response to the LCS Client. It will instead due to the Deferred Location Request wait for a Subscriber Location Report message from SGSN/MSC.
9.1.8.2
Location Report Procedure

4) SGSN/MSC gets an indication that the event that is requested by the LCS Client has occurred. Ex. in case the requested event was "MS Available", SGSN/MSC has received any indication that the UE is again reachable.
=> In case the SGSN/MSC receives an indication that the UE has moved to another SGSN/MSC while it is waiting for the requested event to happen, a Subscriber Location Report is directly sent to the GMLC with the information that MT-LR must be re-initiated against the new SGSN/MSC. The adress of the new SGSN/MSC is included in Subscriber Location Report if available. (If new SGSN/MSC adress was included, the GMLC continues at bullet 1 above, otherwise it continues with an interrogation against HLR as described in 9.1.1.)
5) SGSN/MSC will then proceed with the location request as described in 9.1.2/9.1.6. 
If either security or privacy checks fails, a Subscriber Location Report is returned with appropriate error cause.
6) When location information has been obtained from the RAN, the SGSN/MSC returns the Subscriber Location Report. Included in the report is an indication that this is a response to a previously sent location request.
If the location information could not be obtaineded, or the SGSN/MSC for some other reason decides to not wait any longer for the requested event to occur (ex. timer expires), the Subscriber Location Report will be returned with an appropriate error cause.
7) GMLC then returns the LCS Service Response to the LCS Client as in 9.1.2/9.1.6.
9.1.8.3 Cancellation of a Deferred Location Request
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Figure 9.x: Cancellation of a Deferred MT-LR procedure
1) The LCS Client requests the cancellation of a previously requested Deferred Location Request. The cancellation could be initiated by the GMLC itself for some reasons (e.g. implementation dependent timer in the GMLC expired). The event type to cancel must be indicated in the Cancellation procedure.
2) The GMLC will indicate this cancellation request in the Provide Subscriber Location toward the SGSN/MSC.

3) When the SGSN/MSC completes the cancellation procedure, it notifies it to the GMLC in the Provide Subscriber Location Ack.

4) The GMLC informs the LCS Client that the cancellation procedure has been successfully completed.
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 4.  "Requested event occurs"
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 5. Location procedures as for PS and CS MT-LR
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