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1. Introduction

In the current stage1 TS 22.071 v6.2.0, chapter 4.15 “Periodic Location Reporting”, it points out that “It should be possible for the target UE at any time to query the LCS server about any valid requests activated for that target UE, and/or cancel the request. When a request is cancelled by the target UE, the LCS server shall inform the LCS client of this cancellation.”
But in the current stage2 TS 23.271 version, there is no corresponding query and cancel procedure of the Target UE for the activated requests. So the query and cancel operation procedure between the Target UE and the LCS server are not clarified. 
This contribution introduces the interaction flow between the Target UE and the LCS server when the Target UE initiates a query or a cancel operation. 
2. Discussion
In our current LCS specifications, there are three types of the LCS request, Immediate Location Request, Deferred Location Request and Periodic Location Request. 

For the Immediate Location Request, because it is a momentary process and its activated duration is short-lived, and the Operator can decide whether the LCS server should ignore this location request type when it deals with the request of querying or canceling the currently activated LCS request from the Target UE. For the Deferred Location Request and the Periodic Location Request, the LCS service Response will be returned to the LCS client after a duration time delay. In spite of the type of LCS request is immediate Location or Deferred Location Request or Periodic Location Request, the moment of the MSC/SGSN received the Provide Subscriber Location message can be considered as the beginning of the LCS request, we can mark this moment point as start-moment, the moment of MSC/SGSN send the Provide Subscriber Location message can be considered as the end of the LCS request, we can mark this moment point as end-moment, the start-moment and the end-moment will defined the activated duration of the LCS request. And the moment of the MSC/SGSN receive a query or a cancel request from the Target UE can be considered as receiving-moment, only the receiving-moment belongs to activated duration, the request operation will be effective to the LCS request. The following illustrations show the activated duration of different LCS request type.
The activated duration of the Immediate Location Request:
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The activated duration of the Deferred Location Request:
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The activated duration of the Periodic Location Request:


[image: image3]
Moreover, for the Periodic Location Request procedure of the TS 23.271, the R-GMLC control the periodic logic of location triggering, i.e. the R-GMLC start a periodical timer and send the request once the periodical timer timeout. In this case, each request is sent to MSC/SGSN from the R-GMLC separately as a common request, in the whole procedure of the Periodic Location Request, just the R-GMLC knows clearly the request is activated or deactivated. So there should be an efficient mechanism to make the MSC/SGSN know the status of Periodic Location Request. Here provides two methods for implementer choice.

1. The one method is when the R-GMLC sends the first PROVIDE_SUBSCRIBER_ LOCATION to SGSN/MSC, maybe via the H-GMLC and V-GMLC, in the message should contain all related parameters to indicate this is a periodic location request, and how long and/or how many times the request will be persist. When the SGSN/MSC received the message it should save these periodic parameters, with these parameters the SGSN/MSC can judge the request is activated or deactivated.

2. Another method is when the R-GMLC sends the first PROVIDE_SUBSCRIBER_ LOCATION to SGSN/MSC, maybe via the H-GMLC and V-GMLC, in the message should contain a special flag, e.g. StartFlag to indicate this is a beginning of a periodic request, and when the R-GMLC sends the final PROVIDE_SUBSCRIBER_LOCATION to SGSN/MSC, in the message should contain a flag, e.g. EndFlag to indicate the periodic request is going to end. With these two flags, the SGSN/MSC can know whether the LCS request is activated or not at any time. When the Target UE send a query or a cancel request and want to the SGSN/MSC return more details what the SGSN/MSC do not know, the SGSN/MSC should send a request to the corresponding R-GMLC for retrieving the related parameters of the periodic request.

2.1. Query Procedure
The following flow chart shows the Target UE query procedure. 
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1) After the Target UE established a connection with the network, it sends the MSC/SGSN a query request,. 
Editor: The Target UE user might want to know the more details of each activated request, e.g. the requestor ID, the LCS Client ID, the type of the LCS request and so on, so in the query message the Target UE user can inform the LCS server what he want the LCS server to feedback, e.g. add a specific IE in the query message to carry these feedback parameters. 
2) The SGSN/MSC searches all the currently activated LCS requests to the Target UE, if the SGSN/MSC found the activated request that satisfied the query requirement, the subsequent procedure will be continued; else if the result of searching is failing, the MSC/SGSN will return a  response to the Target UE with a proper cause to indicate there is no activated LCS request and the query procedure can not be performed, then the Target UE can initiate another operation to the SGSN/MSC, or finish the query procedure and release the related resource directly.
3) The SGSN/MSC send a query response to the Target UE, this response message will contain the query result which can be obtained from step 2, and the content of each feedback parameter. Then the Target UE can initiate another operation to the SGSN/MSC, or finish the query procedure and release the related resource directly.
2.2.2. Cancel Procedure
The cancel procedure is almost as same as the query procedure and its flow chart are as follows: 
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1) After the Target UE established a radio connection with the network, it sends the MSC/SGSN a cancel request, which can contain an optional IE to describe the related feedback parameters need the LCS server return. 

Editor: The Target UE user might want to know the more details of each activated request, e.g. the requestor ID, the LCS Client ID, the type of the LCS request and so on, so in the query message the Target UE user can inform the LCS server what he want the LCS server to feedback, e.g. add a specific IE in the query message to carry these feedback parameters.
2) The SGSN/MSC searches all the currently activated LCS requests to the Target UE, if the SGSN/MSC found the activated request that satisfied the cancel requirement, the subsequent procedure will be continued; else if the result of searching is failing, the MSC/SGSN will return a response to the Target UE with a proper cause to indicate there is no activated LCS request and the cancel procedure can not be performed. Then the Target UE can initiate another operation to the SGSN/MSC, or finish the cancel procedure and release the related resource directly.

3) The SGSN/MSC cancel all activated LCS request to the Target UE, if the cancel operation is performed successfully, The SGSN/MSC send a cancel response to the Target UE, this response message will contain the result of cancel operation and the content of each feedback parameter. If the cancel operation is performed unsuccessfully, the SGSN/MSC should return a response to the Target UE with a proper cause. Then the Target UE can initiate another operation to the SGSN/MSC, or finish the cancel procedure and release the related resource directly.
4) If the cancel operation is performed successfully, the SGSN/MSC will send the SUBSCRIBER_LOCATION_REPORT message to each corresponding R-GMLC, maybe via the V-GMLC and the H-GMLC, for informing the R-GMLC the request has been cancelled by the Target UE. Else if the cancel operation is performed unsuccessfully, this step and the step 5 should be skipped. After receiving the message from the SGSN/MSC, the R-GMLC should terminate the corresponding request and release the related resource.  
5) The R-GMLC sends the LCS_SERVICE_RESPONSE to the corresponding Client or Requestor to inform that the request has been cancelled by the Target UE.
3. Proposal

In order to support the function of the Target UE can at any time to query the LCS server about any valid requests activated to it, and/or cancel the request, Huawei and China Mobile would like to propose the query and cancel procedure of interaction between the Target UE and the LCS server. The corresponding CR is S2-030010.
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