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Abstract: This contribution analyzes all kinds of LCS-SS messages and gives an ovewriew on the scope of messages via the user plane.

1. Introduction
In Rel-18 CT1 introduced LCS-UPP to transfer LPP and LCS-SS (supplementary service) messages via the user plane between the UE and the network. CT1 asks a question on the scope of the LCS-SS messages that will be transferred via the user plane in S2-2310092.

This paper gives a feasibility analysis on all related LCS-SS messages needed in the procedures via the user plane.

2. Analysis
All LCS-SS messages mentioned in TS 23.273 could be summed up into the following messages as described in clause 4.1.2 of TS 24.571:
1) messages for MO-LR operations
2) messages for Location Notification operations
3) messages for Event Report operations
4) messages for Periodic Triggered Invoke operations
5) messages for Cancel Deferred Location operations
6) messages for MS Cancel Deferred Location operations
7) messages for Location Privacy Setting operations
8) messages for PRU-Association operations

Theoretically speaking, all signaling messages via the control plane could be supported via the user plane. However, LCS-SS messages are not simplified as messages between UE and LMF, AMF is responsible for forwarding in control plane. 
Some messages (e.g., MO-LR) are delivered by the AMF and require AMF actions after receiving. Some messages (e.g., location privacy setting) are not transported between UE and LMF. The following figure shows the feasibility of supporting via the user plane:

	No
	Messages
	Direction
	AMF actions
	Support via user plane

	1
	MO-LR
	UE-AMF-LMF
	1. Assign a GMLC address;
2. Verify the UE subscription;
3. Verify the stored location;
4. Proceed LMF selection;
5. Forward to LMF
	Enhancements needed.

	2
	Location Notification
	AMF-UE
	No LMF is involved.
	No

	3
	Event Report
	UE-LMF
	Forward to LMF based on routing information.
	Yes

	4
	Periodic Triggered Invoke
	LMF-UE
	Forward messages and include an immediate routing identifier.
	Yes


	5
	Cancel Deferred Location
	LMF-AMF-UE
	1. Forward to LMF;
2. Send to UE;
	No

	6
	MS Cancel Deferred Location
	UE-AMF-LMF
	Forward to LMF based on routing information.
	Yes

	7
	Location Privacy Setting
	UE-UDM
	No LMF is involved.
	No

	8
	PRU-Association
	UE-AMF-LMF
	1. Verify the UE subscription;
2. Forward to LMF
	Enhancement needed.




3. Conclusion
In conclusion, only the following LCS-SS messages are supported via LCS-UP. 
1)	messages for Event Report operations;
2)	messages for Periodic Triggered Invoke operations; and
3)	messages for MS Cancel Deferred Location operations.
The leftover messages however either cannot be transferred between UE and LMF or enhancements are needed in Rel-18 to fulfill the functionality as specified in control plane.

