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1. Introduction
In the current 3GPP TS 24.572, the LCS-UPP messages (i.e., UL LCS-UP transport message and DL LCS-UP transport message) support generic transport between the UE and the LMF of LPP messages and location supplementary services messages.
The supported location supplementary services messages only include:
1)	messages for EventReport operations;
2)	messages for PeriodicTriggeredInvoke operation; and
3)	messages for MSCancelDeferredLocation operations.
In control plane LCS procedures, above location supplementary services messages and LPP messages are transferred with Routing ID or Correlation ID. The Correlation ID and the Routing ID are different terms for the same identifier. The Routing ID and Correlation not only can identify an LMF but also identify an LCS session. 
However, in the user plane, the LCS-UPP messages only include the LCS-UP payload type IE and LCS-UP payload IE. The LCS-UP payload contains the location supplementary services messages and LPP messages, and the LCS-UP payload type indicates the information type of the messages in the LCS-UP payload.
No parameter acts as the "Correlation ID" or "Routing ID" to identify the LCS session in the user plane. 
In the user plane, the UE and the LMF do not need to transfer the LCS-UPP messages via the AMF in the user plane, so there is no need to identify the LMF in the user plane. It is still necessary to identify the LCS session.
For example, if multiple LCS sessions are transferred in one user plane connection between the UE and the LMF, the LMF cannot differentiate the LCS-UPP messages for different LCS sessions. The LMF cannot correlate the LCS-UPP messages of the same LCS session, and also cannot correlate the LCS-UPP with the existing control plane LCS session.
To resolve the issues mentioned above, this discussion paper proposes to identify LCS sessions in the LCS-UPP.
2. Discussion
2.1 LPP session and LCS session
In 3GPP TS 37.355, an LPP session is a concept that refers to the LPP messages transferred for a single location request (e.g., for a single MT-LR, MO-LR or NI-LR) are defined below:
"An LPP session is used between a Location Server and the target device in order to obtain location related measurements or a location estimate or to transfer assistance data. A single LPP session is used to support a single location request (e.g., for a single MT-LR, MO-LR or NI-LR). Multiple LPP sessions can be used between the same endpoints to support multiple different location requests (as required by TS 23.271 [3]). Each LPP session comprises one or more LPP transactions, with each LPP transaction performing a single operation (capability exchange, assistance data transfer, or location information transfer). In E-UTRAN and NG-RAN, the LPP transactions are realized as LPP procedures. The instigator of an LPP session will always instigate the first LPP transaction, but subsequent transactions may be instigated by either end. LPP transactions within a session may occur serially or in parallel. LPP transactions are indicated at the LPP protocol level with a transaction ID in order to associate messages with one another (e.g., request and response)."
The LPP session may comprise one or more LPP transactions. "Transaction ID" are defined to identify different transactions for one LPP message. For multiple transactions in one LPP session, multiple transaction IDs are used. But there is no parameter like "LPP session ID" to identify different LPP sessions in 3GPP TS 37.355.
The LPP session and the LCS session are different concepts. An LCS session described in 3GPP TS 23.273 refers to one LCS procedure (e.g., MO-LR procedure, MT-LR procedure, and initiation and reporting of location events procedure). For example, in one MO-LR session, there are not only the location supplementary services messages, the LPP messages, but also other messages like LMF service messages (e.g., Nlmf_Location_DetermineLocation request message). However, the LPP session only refers to the LPP messages for the MO-LR request in the MO-LR session.
Observation #1: An LCS session refers to a LCS procedure, and is a different concept from the LPP session.
2.2 Correlation ID and Routing ID in the control plane
As described in 3GPP TS 23.273, the Correlation ID identifies the operations between the AMF and the LMF, and the Routing ID identifies the operations between the UE and the AMF, but the Correlation ID and the Routing ID are different terms for the same identifier:
"A Correlation ID and a Routing ID are different terms for the same identifier. The term "Correlation ID" is used for an identifier in service operations between an AMF and LMF while the term "Routing ID" is used for an identifier in a NAS message sent over the N1 reference point"
The Correlation ID and the Routing ID can not only identify the LMF but also can identify the LCS session.
For the LPP message, as described in the 3GPP TS 24.571, the Routing ID can identify the LMF and the positioning session, and the Routing ID is the Correlation ID:
"The AMF includes a Routing identifier in the Additional information IE of the DL NAS TRANSPORT message which identifies the LMF and the positioning session between the AMF and LMF when a positioning session is being used."
"The Routing identifier is the Correlation ID, which is defined in 3GPP TS 29.572, so that the AMF can map the Routing identifier to the LMF and the Correlation identifier when the AMF receives a UL NAS TRANSPORT message including the responding LPP message."
For the location supplementary services messages in the initiation and reporting of location events procedure, as described in 3GPP TS 23.273, can identify the LMF and a session:
"The LCS Correlation identifier is used in steps 1, 3, 6 and 7 in clause 6.11.1 to ensure that during a positioning session between the LMF and UE, positioning response messages from the UE are returned by the AMF to the correct LMF and carrying an indication (the LCS Correlation identifier) which can be recognized by the LMF. To retain this capability in step 27, the LMF shall assign a Correlation identifier indicating the LMF (and optionally a positioning session) for use at step 1 in clause 6.11.1."

In a positioning session between the LMF and the UE, the LCS Correlation identifier indicates the LMF and optionally a positioning session. In the initiation and reporting of location events procedure, both the immediate routing identifier can the deferred routing identifier could be the LCS correlation ID. For example, the deferred routing identifier as the LCS Correlation Identifier can identify the periodic or triggered location session.
"When forwarding the event report message to the LMF in step 25, the AMF includes the deferred routing identifier received in step 25 as the LCS Correlation Identifier. The deferred routing identifier can assist a serving LMF in identifying the periodic or triggered location session if the same serving LMF had assigned the deferred routing identifier at step 16 or can indicate to the LMF that it is acting as a default LMF."
Observation #2: In the control plane LCS procedures, Correlation ID and Routing ID can identify an LCS session.
2.3 LCS session in the user plane
The LCS-UPP messages only include the LCS-UP payload type IE and LCS-UP payload IE. The LCS-UP payload contains the location supplementary services messages and LPP messages, and the LCS-UP payload type indicates the information type of the messages in the LCS-UP payload. No parameter acts as the "Correlation ID" or "Routing ID" to identify the LCS session in the user plane.
In the user plane connection between the UE and the LMF, multiple LCS sessions could be transferred. Different LCS sessions shall be identified in the user plane. Besides, the LCS-UPP messages in the user plane need to correlate with the existing control plane LCS session.
In the control plane, the Correlation ID and Routing ID can identify the LMF and the LCS session. In the user plane, the LCS-UPP messages are not transferred via the AMF, so there is no need to identify the LMF for UE and LMF in the user plane. However, identifying different LCS sessions in the user plane is still essential.
We can this example into consideration:
The location supplementary services messages for the event report procedure, LPP messages for MO-LR, and LPP messages for the event report procedure could transferred in the user plane connection at the same time. 
In current LCS-UPP, this may cause:
1. UE and LMF cannot differentiate the LPP message for different LCS sessions. As discussed before, there is no "LPP session ID" in LPP message, and no "Correlation ID" or "Routing ID" in the LCS-UPP message. In the control plane procedure, LPP messages are transferred with Routing ID or Correlation ID, so that the LMF and the UE can differentiate different LPP messages for different LCS sessions based on the Correlation ID or the Routing ID. But in the user plane, the LMF and UE cannot differentiate the LPP message for the event report procedure and the LPP message for MO-LR procedure without the identifier.
2. UE and LMF cannot correlate the LCS-UPP messages of the same LCS session. Both the LPP message and the location supplementary services messages for event report procedure can be transferred in the user plane. Without the session ID, the LMF cannot identify whether the LPP message and the location supplementary services messages are for the event report procedure. The LMF and UE also cannot correlate the location supplementary services messages and the LPP messages for the same event report procedure. 
3. UE and the LMF cannot correlate the LCS-UPP with the existing control plane LCS session. In control plane MO-LR procedures, before sending the LPP messages, AMF assigns a correlation ID for the MO-LR session. The LMF and the UE identify the LPP messages for the MO-LR based on the Correlation ID and the Routing ID. The LMF correlates the positioning results with the Correlation ID for the MO-LR procedure, and sends the results with the Correlation ID to the AMF.
Without the session ID in the user plane, the LMF cannot identify the LPP messages for MO-LR procedure, and also cannot correlate the LPP message with the existing MO-LR session. Besides, the LMF cannot send the results with the correlation ID for the MO-LR procedure to AMF in the following step.
Observation #3: The UE and the LMF cannot differentiate different LCS sessions in LCS-UPP.
To identify different LCS sessions in LCS-UPP, the most efficient way is to reuse the Correlation ID and Routing ID.
The Correlation ID is used between the AMF and the LMF and the Routing ID is used between UE and the AMF, while the LCS-UPP message is transferred between the UE and the LMF. 
To avoid ambiguity, a new IE "LCS session ID" is proposed to be added to the LCS-UPP message. The purpose of the "LCS session ID" is to identify the LCS session transferred in the user plane between the UE and the LMF. The value of the "LCS session ID" is set to the Correlation ID or Routing ID for the Location supplementary services messages and the LPP messages.
Then for above example, the location supplementary services messages for the event report procedure are with LCS session ID 1, LPP messages for MO-LR are with LCS session ID 2, and LPP messages for the event report procedure are also with LCS session ID 1. The value of the LCS session ID 1 is set to the LCS Correlation ID of the even report procedure. The value of the LCS session ID 2 is set to the value of the Correlation ID that AMF assigns for the MO-LR session. 
With the same LCS session ID 1, LMF and UE can correlate the location supplementary services messages and LPP messages for the same event report procedure. With different LCS session ID values, LMF and UE can differentiate the messages for the MO-LR procedure and event report procedure. With the LCS session ID 2 set to the Correlation ID of the MO-LR procedure, UE and LMF can correlate the LPP messages for MO-LR with the existing LCS session, and LMF can also send the results with the Correlation ID for the MO-LR procedure to AMF in the following step.
Proposal #1: Add LCS session ID to the LCS-UPP messages to identify the LCS session.
3. Conclusion
Observation #1: An LCS session refers to a LCS procedure, and is a different concept from an LPP session.
Observation #2: In the control plane LCS procedures, Correlation ID and Routing ID can identify an LCS session.
Observation #3: The UE and the LMF cannot differentiate different LCS sessions in LCS-UPP.
Proposal #1: Add LCS session ID to the LCS-UPP messages to identify the LCS session.
This paper discusses the LCS session in the control plane and the user plane, and proposes to add LCS session ID to LCS-UPP to identify the LCS session, the proposal is captured in C1-240740.
