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1. Introduction
TS 23.273 has specified followings for the user plane connection for reporting of location event between the UE and LCS client or AF:
1) Providing the information for user plane connection for reporting of location event (network to UE)
2) Establishing user plane connection between the UE and the LCS client or AF based on the information provided by the network.
3) Sending an Event Report to the LCS Client or AF over the secure user plane connection.
4) Sending a cumulative event report over control plane to inform the active status of location reporting over user plane connection.
5) Releasing of the user plane connection for reporting of location event.
1) and 4) have impacts on the control plane procedures so that 1) has been implemented in TS 24.571 clause 5.2.1.3.2. 4) has been implemented in TS 24.571 clause 5.2.2.4.1.
For 2), 3), and 5), as it is for procedures for the user plane connection, TS 24.571 is not appropriate specification. TS 24.572 "User plane Location Services (LCS) protocols and procedures" will be the right specification.
Hence, this discussion paper provides observations on current stage-2 requirements regarding 2), 3), and 5) and to propose a way-forward to implement the stage-2 requirement in TS 24.572.
2. Discussion on stage-2 requirements
2.1 Observation of stage-2 requirements
In TS 23.272, clause 6.16.1: procedural description for Reporting of Location Events to an LCS Client or AF via user plane is described.
<excerpted>
1.	Steps 1-21 in clause 6.3.1 for the deferred 5GC-MT-LR procedure for periodic or triggered location are performed with the following differences.
-	At step 1, the LCS Client or AF includes a request for user plane reporting in the LCS Service Request and may include a user plane address of the LCS Client or AF and security information to enable a secure connection. The H-GMLC verifies that both the target UE and the LCS Client or AF are subscribed to user plane reporting. If the LCS Client or AF did not include a user plane address or security information, the H-GMLC obtains a default user plane address and/or default security information from subscription data for the LCS Client or AF. The H-GMLC determines criteria for sending cumulative events reports over control plane. The criteria can include a cumulative event report timer and/or a maximum number of user plane event reports.
-	At steps 4, 5 and 14, the request for user plane reporting, the user plane address, the security information and the criteria for sending cumulative events reports over control plane are forwarded in sequence to the V-GMLC (if used), serving AMF and LMF.
-	At step 14 or step 15, the LMF gets the UE capabilities and verifies that the UE is able to support position methods that allow the UE to determine its own location.
-	At step 16, the LMF includes the request for user plane reporting, the user plane address, the security information and the criteria for sending cumulative events reports in the supplementary services LCS Periodic-Triggered Invoke Request sent to the target UE.
-	At step 17, the target UE indicates to the LMF whether event reporting via user plane can be supported by the target UE. If event reporting via user plane cannot be supported by the target UE, a failure response is returned to the LCS Client or AF at steps 18-21.
2.	The UE establishes a secure user plane connection with TLS to the LCS Client or AF using the user plane address and the security information received at step 1.
Editor's note:	Support of a secure user plane connection and suitable security information needs to be determined by SA WG3. The type of user plane connection (e.g. TCP/IP) needs to be determined at stage 3.
3.	The UE monitors for and detects the occurrence of a trigger or periodic event as described for step 22 of the procedure in clause 6.3.1.
4a.	The UE obtains location measurements and determines a current location.
4b.	If the UE is unable to determine its location at step 4a, the UE sends an event report to the LCS Client or AF over control plane as described for steps 24-30 in clause 6.3.1.
5.	The UE sends an Event Report to the LCS Client or AF over the secure user plane connection established at step 2. The event report indicates the type of event being reported and includes the location determined at step 4a.
6.	The LCS Client or AF may return an Event Report Acknowledgment to the UE over the secure user plane with TLS connection established at step 2.
Editor's note:	Whether the event report and event report acknowledgment reuse existing supplementary services messages or are defined using a new protocol needs to be determined at stage 3.
(...)
9.	After the UE has sent the final event report and received an acknowledgment using steps 5 and 6 or step 4b, the UE shall release the user plane connection to the LCS Client or AF if the LCS Client or AF has not yet initiated release of the user plane connection
</excerpted>
Observation 1)	Step 2 describes the normative requirement that the UE establishes a secure user plane connection to the LCS client or AF using the information received from the network.
Observation 2)	Step 5 describes the normative requirement that the UE sends an event report to the LCS client or AF over the secure user plane connection and the event report includes the location information which can be determined by the UE at step 4a.
Observation 3)	Step 6 describes the normative requirement that the LCS client or the AF returns an event report ack to the UE over the user plane connection. Please note that the Event Report Acknowledgement in step 6 is equivalent to the acknowledgement by the LMF for the event report over control plane, as specified TS 23.273 clause 6.3.1, step 26:
26.	When the LMF receives the event report and if it can handle this event report, the LMF updates the status of event reporting(e.g. the number of event reports so far received from the UE and/or the duration of event reporting so far) and returns a supplementary services acknowledgment for the event report to the UE.
The event report acknowledge confirms receipt by the LCS Client or AF and shows that the user plane connection is setup correctly. If a UE did not receive acknowledgements, implementation dependent actions might be taken by the UE such as cancelling the location request or falling back to control plane transfer (though this outside 3GPP scope). In addition, the acknowledgement can also be used to count the number of location reporting correctly sent to the LCS Client or the AF at the UE side.
Observation 4)	Step 9 describes the normative requirements for the release of the user plane connection after the final event report according to the criteria received from the network (step 1). This step is necessary to control the location reporting over the user plane connection. Without the normative requirement for this management of user plane connection for location reporting, the location services over user plane connection would not be fully under the control of the 5G network. In clause 6.16.2 of TS 23.272, cancellation of reporting of location events with user plane connection also describes the requirements for the release of the user plane connection:
A UE may cancel a deferred 5GC-MT-LR procedure for periodic, or triggered location events where a user plane connection is used by the following the procedure defined in clause 6.3.2. After the UE receives the acknowledgment of the cancellation at step 6 in clause 6.3.2, the UE shall release the user plane connection to the LCS Client or AF if the LCS Client or AF has not yet initiated release of the user plane connection.
An AF or External LCS Client or a GMLC may cancel a deferred 5GC-MT-LR procedure for periodic or triggered location where a user plane connection is used by the following the procedure defined in clause 6.3.3. After the UE has returned the acknowledgment of the cancellation at step 9 in clause 6.3.3, the UE shall release the user plane connection to the LCS Client or AF if the LCS Client or AF has not yet initiated release of the user plane connection.
Since this requirement is to manage the user plane connection for location reporting, TS 24.571 is not an appropriate specification to implement. Instead, TS 24.572 needs to implement the requirement.
Summary of observations: TS 24.572 needs to implement the following requirements for the location reporting between the UE and the LCS client or AF:
a) Normative UE behavior that the UE establishes a secure user plane connection to the LCS client or AF using the information received from the network,
b) Normative behavior of the UE that sends an event report to the LCS client or AF over the secure user plane connection, and the message of the event report.
c) Normative behavior of the LCS client or the AF that returns an event report ack to the UE over the user plane connection, and the message of the event report ack.
d) Normative UE behavior that the release of the user plane connection after the final event report according to the criteria or the cancellation of the location event.
a) and d) do not require to define a message while c) and d) require certain level of message definition for event report and event report ack. To implement above, we are facing a question: "Do we need a new protocol to be defined for the event report over user plane connection between the UE and the LCS client or AF?".
2.2 How to specify procedures for location reporting over user plane connection between the UE and the LCS client or AF?
In the last CT1 meeting (CT1#143, Goteborg), CT1 made an agreement on the new protocol, as specified in clause 6.1 of TS 24.572:
LCS-UPP procedures are performed between a Location Services User Plane (LCS-UP) entity in a UE and an LCS-UP entity in the LMF.
It means that the new protocol, LCS-UPP, and its procedures are between the LCS-UP entity in a UE and an LCS-UP entity in the network. The functionality of LCS-UP entity does not have to limit to the LMF. As long as LCS-UP entity features are supported in any network functions, LCS-UPP should be applicable. In other words, LCS-UP entity functionality can be implemented in other network functions e.g., LCS client or AF.
It is also important to consider that LCS client or AF can be a NF of 5G system, for example, NWDAF or DCAF, which may consume the location services and use a user plane connection with the UE. Hence, 3GPP defined LCS-UPP and procedures between the LCS-UP entity in the UE and LCS-UP entity in the network can be utilized as much as possible for its functional purpose in terms of re-usability or portability, e.g., when another 3GPP defined NF needs to use location services over user plane connection. However, it does not prohibit the application layer using its own protocols or application layer signalling but provides the alternative to use a 3GPP defined protocol and procedures.
Therefore, it is proposed to allow that LCS-UP entity to be implemented in the LCS client or AF, and if so, the LCS client or AF can use the LCS-UPP for supporting event reporting over user plane connection.
In order to avoid duplicated work or redundant protocol design, we propose to define the LCS-UPP message and procedures with considering re-usability for both use cases of the location reporting between the UE and the LMF and between the UE and the LCS client or AF. As shown in the observation 3, the requirement is not apart from each other.
3. Conclusions
Proposal 1: Extend the scope of TS 24.572 to cover the normative requirements on location event reporting over user plane connection between the UE and the LCS client or AF.
Proposal 2: Design LCS-UPP and its procedure with considering both use cases for user plane connection between the UE and the LMF and between the UE and the LCS client or AF.
4. Proposal
It is proposed to endorse the above proposals for rel-18 eLCS_Ph3 work item. It is also proposed to agree the following change against TS 24.572 v0.1.0
*******
[bookmark: _Hlk61529092]* * * *First Change* * * *
[bookmark: _Toc144300590]1	Scope
[bookmark: OLE_LINK8][bookmark: OLE_LINK9]The present document specifies the user plane protocol to support the Location Services in the 5G System (5GS) as specified in 3GPP TS 23.273 [2] for user plane positioning between the UE and the LMF, and for location event reporting over user plane connection between the UE and the LCS client or the AF.
Editor's note:	It is FFS whether User plane connection between UE and AF or LCS Client is in the scope of this specification.
The present document also specifies the LCS user plane connection management procedure to support the user plane connection between the UE and the LMF, and between the UE and the LCS client or the AF.
The present document also defines the message format, message contents, error handling and system parameters applied by the Location Services User plane protocol for supporting Location Services in 5GS.
* * * * End of Changes * * * *

