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1 Introduction

During the SA2#25 meeting held in Naantali, introducing the identity to the deferred MT-LR procedure was proposed in order to solve the problem that is caused by receiving a deferred MT-LR to a target UE during waiting the event of the same target UE. However, the proposal was withdrawn because the LCS drafting group could not reach a conclusion.

This paper analyses the problem and proposes the solution.

2 Discussion

There is a possibility that a GMLC receives a new deferred MT-LR to a UE from the same LCS client during waiting for the event of the UE. When the GMLC receives it, how does GMLC handle it?

Alternative 1
The GMLC handle the new deferred MT-LR independently of the ongoing previous deferred MT-LR irrespective of parameters included in it. (i.e. The GMLC forwards the location request immediately to the serving MSC/SGSN)

Alternative 2

The GMLC handles the new deferred MT-LR dependently of the ongoing previous deferred MT-LR. The GMLC waits to forward the new deferred MT-LR until the GMLC receives the response to the previous deferred MT-LR. The GMLC forwards the new deferred MT-LR to the serving MSC/SGSN irrespective of parameters included in the both of MT-LRs, when the GMLC receives the response. 

Alternative 3

The GMLC handles the new deferred MT-LR dependently of the ongoing previous MT-LR. The GMLC compares the parameters included in the new deferred MT-LR with the parameters included in the previous deferred MT-LR. 

The GMLC forwards the deferred MT-LR immediately to the serving MSC/SGSN if all parameters in the new MT-LR are not same as included in the previous deferred MT-LR (e.g. if the QoS parameter, the call/session related ID or the requestor ID is not same as the previous one). 

If the all parameters included in the new deferred MT-LR are same as included in the previous MT-LR, the GMLC does not forward the new MT-LR to the serving MSC/SGSN and issues the response to the new deferred MT-LR by using he response to the previous deferred MT-LR.

Alternative 4

The GMLC handles the new deferred MT-LR dependent of the ongoing previous MT-LR. The GMLC compares the parameters included in the new deferred MT-LR with the parameters included in the previous MT-LR. 

The GMLC forwards the deferred MT-LR to the serving MSC/SGSN when the GMLC receives the response to the previous deferred MT-LR, if all parameters in the new MT-LR are not same as included in the previous deferred MT-LR (e.g. if the QoS parameter, the call/session related ID or the requestor ID is not same as the previous one). 

If the all parameters included in the new deferred MT-LR are same as included in the previous deferred MT-LR, the GMLC does not forward the new MT-LR to the serving MSC/SGSN and issues the response to the new MT-LR by the response to the previous MT-LR.

	
	Relationship with previous deferred MT-LR
	Action at receiving the new deferred location request
	Action at receiving the response to the previous deferred MT-LR

	Alternative 1
	Independent of the previous deferred MT-LR
	GMLC forwards the deferred MT-LR
	No action for the new deferred LR

	Alternative 2
	Dependent of the previous deferred MT-LR
	GMLC waits to forward the deferred MT-LR
	GMLC forwards the new LR to the serving MSC/SGSN

	Alternative 3
	Dependent of parameters included in both of the deferred MT-LRs
	GMLC forwards the deferred MT-LR if all parameters included in both of the request are not same 
	Action1: GMLC issues the response to the new deferred MT-LR by using the response to the previous MT-LR.

	Alternative 4
	Dependent of parameters included in both of the deferred MT-LR
	GMLC waits to forward the deferred MT-LR if all parameters included in both of the request are not same
	Action1: GMLC issues the response to the new deferred MT-LR by using the response to the previous MT-LR.


If the GMLC forwards the deferred MT-LR to the UE irrespective of waiting for the event of the same UE, the lot of deferred MT-LR may be stored in the serving MSC/SGSN. This increases the amount of signalling within a core network in case where the serving MSC/SGSN is changed or the GMLC cancels all deferred MT-LR for a certain UE that are stored in the serving MSC/SGSN. The amount of signalling is increased by the deferred location requests not only from the same LCS client but also the different LCS client. Considering reduction of signalling within a core network in the above cases, it is desirable that the GMLC can wait to forward the deferred MT-LR for the UE until the GMLC receives the response to the previous deferred MT-LR for the same UE. However, if this procedure is added to the deferred MT-LR and the combined periodical/deferred MT-LR, these procedures become complicated.

As a result, in order to avoid introducing the complicated procedure, the alternative 2 and 4 should not be supported. 
If the GMLC forwards the new deferred MT-LR to the serving MSC/SGSN when the GMLC receives the response to the previous MT-LR, the serving MSC/SGSN may miss detecting the event of the UE when the MSC/SGSN receives the new deferred MT-LR. (e.g. The UE moved to the out of coverage in case of UE available or the change of area was already completed in case of change of area) 

Considering that the response to the deferred MT-LR at the detection of the event is guaranteed, the new deferred MT-LR should be sent to the serving MSC/SGSN without waiting for the response to the previous MT-LR. Therefore, alternative 1 or 3 should be possible. Considering most of the deferred MT-LRs that are received simultaneously do not contain the same parameters, comparison of all parameters is redundant.

As a result, in order to guarantee the response at the detection of the event and avoid introducing the complicated procedure, the specifications should support the alternative 1.

3 Proposal

According the conclusion described in the chapter 2, the action when the GMLC receives the deferred MT-LR during waiting for the response to the previous deferred MT-LR for the same UE is clarified in the stage 2 specifications.

