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1 General

In the SA2#20 meeting in Kobe, it was agreed that the combined Periodical/Deferred MT-LR is allowed in the Rel-5 LCS. In the present paper, requirements and general procedure of the combined Periodical/Deferred MT-LR are discussed, in accordance with the discussions on the SA2 mailing list. 
2 Discussion

Following description is included in TS22.071 version 4.3.0.

4.15
Periodic Location Reporting 

Periodic location reporting is the act of the LCS Server initiating multiple position locations spread over a period of time. 

The periodic reporting function is generally applicable for asset management services and exists as several variants, each applicable to different value added services:

	·
Location reporting only within predetermined period
	e.g. commercial asset tracking and, subject to provision of privacy, manpower planning. 

	·
Periodic location reporting within specified period and reporting triggered by a specific event
	e.g. high value asset security, stolen vehicle monitoring, home zone charging.

	·
Periodic location reporting triggered by a specific event
	e.g. 24hr depot management, transit passenger information systems


The first variant, in the above table, could be realized by the normal periodic MT-LR procedure in the stage 2 specification. The third variant could be realized by concatenation of the normal deferred MT-LR and the normal periodic MT-LR. However the second variant could not be realized by combination of the normal MT-LRs, therefore it is required to define a new procedure to realize the second variant. The required behavior of the new procedure is shown in the figure 1. 
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Figure 1: General procedure of the combined Periodical/Deferred MT-LR

Proposed modification for the stage 2 specification is described in the attached CR.
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3 Proposal

NEC and NTT DoCoMo would like to propose to include the combined Periodical/Deferred MT-LR procedure in the LCS stage 2 specification for rel-5, according to the CR attached to this document.
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9.1.8
Mobile Terminating Deferred Location Request



Figure 9.6a illustrates the procedures for a Deferred Location Request, where the Location Report is returned based on a event. 
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Figure 9.6a: General Network Positioning for a Deferred MT-LR



9.1.8.1
Deferred Location Request Procedure



1)
Provide Subscriber Location is received in SGSN/MSC 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 SGSN/MSC cannot support the deferred location request for the specified event (for temporary or permanent reasons), a Provide Subscriber Location return error shall be returned in step 3 with a suitable cause. The SGSN/MSC verifies that the LCS client is allowed to position the requested UE according to subscription information (no interaction at this stage with the UE). If not, a Provide Subscriber Location return error is returned in step 3.



3)
If the SGSN/MSC can support the deferred location request for the specified event and the privacy checks in step 2 are satisfied, a Provide Subscriber Location ack. shall be returned to the GMLC without a location estimate. 



4)
The GMLC then returns the LCS Service Response to the LCS Client to notify whether the request was successfully accepted or not.



9.1.8.2
Location Report Procedure



5)
Immediately following step 3, the SGSN/MSC shall verify if the requested event is already satisfied (e.g. UE available inferred from a current transaction) or can be invoked immediately  (e.g. by paging the UE and receiving a page response). If requested event is not existing the SGSN/MSC waits until it has occurred or until some maximum time has expired. 



=> 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 step 1 above, otherwise it continues with an interrogation against HLR as described in 9.1.1.)



6)
When the requested event is detected, the SGSN/MSC will 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 indicating termination of the deferred location request.



7)
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 deferred location request.



If the location information could not be obtained, 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 indicating termination of the deferred location request.



8)
GMLC then returns the LCS Service Response to the LCS Client as in 9.1.2/9.1.6.



9.1.8.3
Combined Periodical/Deferred Mobile Terminating Location Request


Figure 9.6b illustrates the procedures for a Combined Periodical/Deferred Mobile Terminating Location Request, where the response to the LCS client is returned periodically and based on the event.
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Figure 9.6b: General Network Positioning for a Combined Periodical/Deferred MT-LR 



1)
When a GMLC receives a LCS Service Request from a LCS client, the GMLC verifies the identity of the LCS client as described in 9.1.1.



2)
The GMLC starts the periodical timer, sends a Send Routing Info for LCS to the home HLR/HSS of the target UE and gets SGSN/MSC addresses from the HLR/HSS as described in 9.1.1. 



3)
The GMLC sends a Deferred Location Request to the SGSN/MSC by means of Provide Subscriber Location as described in 9.1.2/9.1.6. In addition, the Deferred Location Request includes the event that shall trigger the sending of Subscriber Location Report.


4)
If the SGSN/MSC cannot support the deferred location request for the specified event or the LCS client is not allowed to position the requested UE according to subscription information, a Provide Subscriber Location error is returned to the GMLC. If the SGSN/MSC can support the deferred location request for the specified event and the privacy checks are satisfied, a Provide Subscriber Location ack shall be returned to the GMLC without a location estimate. 



5)
The GMLC then returns the LCS Service Response to the LCS Client to notify whether the request was successfully accepted or not.


6)
When the periodical timer expires, if the GMLC is still waiting for the event, the GMLC shall send a LCS Service Response to the LCS client, indicating that the location is not available at that moment.



7)
When the requested event is detected, the SGSN/MSC will proceed with the location request as described in 9.1.2/9.1.6.


8)
When location information has been obtained from the RAN, the SGSN/MSC returns the Subscriber Location Report. The report includes an indication that this is a response to a previously sent deferred location request.


If the location information could not be obtained, 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 indicating termination of the deferred location request.



9)
GMLC then returns the LCS Service Response to the LCS Client as in 9.1.2/9.1.6.


10)
When the timer expires, if the GMLC is not waiting for the event, the GMLC sends a Send Routing Info for LCS to the home HLR/HSS of the target UE and receives SGSN/MSC addresses from the HLR/HSS as described in 9.1.1.



11)
Same as step 3.


12)
Same as step 4.


13)
Same as step 5.


14)
If the requested event is already satisfied, the SGSN/MSC will proceed with the location request as described in 9.1.2/9.1.6.


15)
Same as step 8.


16)
Same as step 9.


9.1.8.4
Cancellation of a Deferred Location Request
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Figure 9.6c: 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 (with no location estimate included).



4)
The GMLC informs the LCS Client that the cancellation procedure has been successfully completed.
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