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Abstract of the contribution: This contribution provides a solution to the key issue on support of flexible and efficient periodic and triggered location.
1.
 Introduction

Key issue 13 in TR 23.731, entitled “Support of Flexible and Efficient Periodic and Triggered Location” is intended to enable additional user cases for Periodic and Triggered location with minimal additional network impact. The key issue includes the study of the following objectives:

· Support of more flexible periodic and triggered location events

· Reduction of network impacts to support periodic and triggered location
2. Summary of the Solution
A simple solution for these objectives would be to provide a means of transferring periodic and triggered location requirements from an LCS Client to a target UE without the need for interpretation or support from the 5GC or NG-RAN. For example, in the case of EPS, the support of a Deferred EPC-MT-LR for Periodic and Triggered Location as defined in clause 9.1.19 of TS 23.271 is based on trigger event detection by the target UE rather than by the EPC, whereby the UE instigates event reporting and location when a trigger event is detected using a supplementary services MO-LR procedure (e.g. see steps 12-18 for Figure 9.1.19.1-1 in TS 23.271). Similarly, for 5GS, the LMF based location solution in clause 6.2 of TR 23.731 includes normal, optimized and low power Periodic and Triggered 5GC-MT-LR procedures in clauses 6.2.3.3, 6.2.3.4 and 6.2.3.5, respectively, which allow or require triggered and periodic event detection and instigation of event reporting and location by a target UE rather than by the 5GC. 
For solutions such as these in which detection of triggering events and instigation of event reporting and location is performed by a target UE, there is no need for the 5GC to be aware of or participate in the trigger detection and instigation of event reporting. Therefore, an LCS client could provide an indication of the required trigger events only to the UE and could bypass the 5GC. A suitable means for this would be a transparent container (e.g. an octet string or character string) that is included by an LCS client in a request for periodic and triggered location sent to a GMLC in an HPLMN or VPLMN, and that is subsequently transported transparently and without alteration or interpretation through the 5GC to the UE. A similar transparent container could also be defined to allow a UE to report a type of detected trigger event back to an LCS Client when more than one type of trigger event is used. Such a container could be included in a report of a trigger event sent from a UE to the 5GC (e.g. in an MO-LR request) and would be transferred without interpretation or alteration back to the LCS Client. The content of these transparent containers could be defined by 3GPP and/or could be defined on a proprietary basis for particular LCS clients and associated UEs. New types of periodic and triggered location could then be defined with impacts only to participating UEs and LCS Clients.
Although the details of a periodic and triggered location would be hidden from the 5GC as described above, certain common parameters may still be provided by an LCS Client to the 5GC to enable common support from the 5GC for all types of periodic and triggered location procedures. The common parameters could include:
· Conditions for terminating a periodic and triggered location session (e.g. a maximum duration and/or a maximum number of event reports)

· Whether a location estimate is required for each event report

· A maximum interval and/or a minimum interval between consecutive event reports

· A maximum and/or a minimum event sampling interval for a target UE

The common parameters can enable common support from the 5GC and enable the 5GC to assess expected resource usage in advance which may assist in deciding whether to accept or reject a request for periodic and triggered location received from an LCS Client.

2.
Proposed Changes to TR 23.731 (all changes are new) 
**** FIRST CHANGE ****

6.x
Solution x: Solution for Flexible and Efficient Periodic and Triggered Location
6.x.1
Introduction

This solution is intended to address Key Issue 13 on Support of Flexible and Efficient Periodic and Triggered Location.
6.x.2
Functional Description
For a 5GC location solution in which periodic and triggered location is supported and where trigger detection and instigation of event reporting is performed by a target UE, an LCS client provides an indication of the required trigger events to the 5GC (e.g. to a GMLC in the 5GC) using a transparent container along with the request for periodic and triggered location. The transparent container is subsequently transferred without alteration or interpretation through the 5GC to the UE according to how the particular 5GC location solution sends a request for periodic and triggered location to a target UE. The content of the transparent container indicates the required triggering event(s) and may include associated parameters (e.g. such a velocity or distance for triggers associated with UE velocity or UE location). The content of the transparent container is only meaningful to the LCS Client and UE and may be standardized by 3GPP, completely proprietary or partially standardized and partially proprietary (hybrid definition). As an example of a hybrid definition, 3GPP might define a high level structure for a transparent container that includes an ID or Type field having one set of standardized values and another set of proprietary values with the remainder of the container defined by 3GPP only for the set of standardized values.

A second transparent container is used to allow a UE to report a type of detected trigger event back to an LCS Client when more than one type of trigger event is used. The second container could be included in a report of a trigger event sent from a UE to the 5GC (e.g. in an MO-LR request) and would be transferred without interpretation or alteration back to the LCS Client. The content of the second transparent container may also be standardized by 3GPP, completely proprietary or partially standardized and partially proprietary.

When transparent containers are used, certain common parameters may be provided explicitly to the 5GC by an LCS Client to enable common support from the 5GC for all types of periodic and triggered location procedures. The common parameters may also assist the 5GC (e.g. a GMLC) to estimate resource usage in advance for a periodic and triggered location request received from an LCS Client and to decide whether to accept or reject the request. The common parameters could include:

-
Conditions for terminating a periodic and triggered location session (e.g. a maximum duration and/or a maximum number of event reports)

-
Whether a location estimate is required for each event report

-
A maximum interval and/or a minimum interval between consecutive event reports

-
A maximum and/or a minimum event sampling interval for a target UE

6.x.3
Procedures
6.x.3.1
Generic Procedure

Figure 6.x.3.1-1 shows a common generic procedure for support of a Periodic and Triggered 5GC-MT-LR Procedure using transparent containers. The procedure can be applicable to any type of Periodic and Triggered 5GC-MT-LR procedure such as the procedures described in clauses 6.2.3.3., 6.2.3.4 and 6.2.3.5 for the LMF based location solution. The messages shown in Figure 6.x.3.1-1 will depend on the particular type of Periodic and Triggered 5GC-MT-LR procedure and may be different, but the usage of the transparent containers may remain unchanged.
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Figure 6.x.3.1-1 - Periodic and Triggered 5GC-MT-LR Procedure using Transparent Containers
1.
An external LCS client sends a location request for periodic and triggered location for a target UE to a VPLMN or HPLMN for the UE (e.g. a GMLC). The location request provides the type of location reporting being requested and associated parameters. The location request includes a transparent container TC1 that includes details of the trigger events to be reported. The transparent container TC1 may be encoded according to a standard (e.g. 3GPP) definition and/or a proprietary definition particular to the LCS Client. The location request may also include common parameters applicable to all type of trigger events such as a maximum duration of event reporting, a maximum number of event reports, whether a location estimate is required for each event report, a maximum interval and/or a minimum interval between consecutive event reports, and a maximum and/or a minimum event sampling interval for the target UE.

2.
The HPLMN and/or VPLMN determine whether to accept or reject the location request – e.g. based on the common parameters and subscription information for the LCS Client and the target UE. For a roaming UE, where the request in step 1 is sent to the HPLMN, the HPLMN transfers the request to the VPLMN. If the request is accepted, the VPLMN or HPLMN returns a confirmation to the LCS Client.

3.
If the UE is not currently reachable, the HPLMN/VPLMN waits for the UE to become reachable.

4-5.
Once the UE is reachable, the HPLMN/VPLMN may verify UE privacy requirements, e.g. via a supplementary services interaction.
6.
The HPLMN/VPLMN sends a request to the UE to perform periodic and triggered location. The request carries the location request information provided by the LCS Client in step 1, including the transparent container TC1 and any common parameters, and may include the identity of the LCS Client. 

7.
The UE interprets the transparent container TC1 using either a standardized 3GPP definition or a proprietary definition particular to the LCS Client. A proprietary definition may be identified from the LCS Client identity, if received in step 6, or from some standardized ID included in the container TC1 if the container is at least partially standardized. If the request can be supported, the UE returns an acknowledgment to the HPLMN/VPLMN.

8.
Depending on the particular Periodic and Triggered 5GC-MT-LR procedure, the VPLMN and/or the HPLMN may return a response to the LCS Client to confirm that event reporting for periodic and triggered location was activated in the UE. 
9.
The UE monitors for occurrence of the trigger event(s) defined by the transparent container TC1. When a trigger event is detected, the UE proceeds to step 10.
10.
The UE sends a report to the HPLMN/VPLMN for the detected trigger event and may include a location estimate if available to the UE and if requested in step 6. The report may include a second transparent container TC2 indicating the type of detected trigger event, e.g. when more than one type of trigger event was requested by the LCS Client.
11.
If a location estimate was not included in step 10 and if reporting of location estimates was requested by the LCS Client, the HPLMN/VPLMN performs positioning of the UE and obtains a location estimate.
12.
The HPLMN/VPLMN send an acknowledgment to the UE to confirm that an event report will be sent to the LCS client.
13.
The HPLMN/VPLMN sends an event report to the LCS Client and includes any transparent container TC2 received at step 10 and any location estimate received at step 10 or obtained at step 11.
14.
The UE continues to monitor for further trigger events and instigates steps 10-13 each time a trigger event is detected.
6.x.4
Impacts on existing entities and interfaces
Impacts to existing entities and interfaces in the 5GS are as follows.

VPLMN / HPLMN (e.g. GMLC, LMF, AMF)

-
transfer a transparent container from an LCS Client to a target UE as part of a periodic and triggered 5GC-MT-LR request

-
transfer a transparent container from a target UE to an LCS Client as part of reporting the occurrence of a trigger event 

UE

-
Interpret a transparent container sent by an LCS Client as part of a periodic and triggered 5GC-MT-LR request

-
Detect and report the trigger events defined by the transparent container

-
Include a transparent container indicating a detected trigger event in a report of the trigger event when more than one type of trigger event was instigated for a periodic and triggered location session
LCS Client

-
Support of receiving and processing a transparent container sent by an UE as part of the LCS service response.
-
Support of generating and signal a transparent container to a target UE as part of a LCS service request.
6.x.5
Evaluation

Editor's note:
This clause provides an evaluation of the solution.
**** End of CHANGE ****
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