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1. Introduction
The following procedure is required in order to establish the LCS secured user plane connection used for LCS-UPP:
a)	use the existing PDU connectivity service between UE and LMF or establish a PDU session providing PDU connectivity service between UE and LMF, if not available; 
b)	establish a TLS connection between the UE and the LMF, if the PDU connectivity is successfully established; and
c)	perform an LCS-UP connection binding procedure immediately, if the TLS connection is successfully established.
The LMF sends DL NAS TRANSPORT to indicate UE utilize user plane over TLS for positioning (step4) and the UE may send an acknowledgement before establishing a TLS connection between UE and LMF (step 5) as described in clause 6.18 of TS 23.273.
[image: ]
Fig.1 Positioning via a User Plane Connection between UE and LMF initiated by LMF
[bookmark: OLE_LINK20][bookmark: OLE_LINK16]In stage3’s sepc, the USER PLANE CONNECTION ESTABLISHMENT COMPLETE encapsulated in the UPP-CMI container of the UL NAS TRANSPORT message  is used as the message 4 in the figure 1, which is only to confirm the PDU session connectivity (from the UE to the LMF), and then the UE will establish the TLS connection. The current name of the response "USER PLANE CONNECTION ESTABLISHMENT COMPLETE" is not precise and leads to confusions that the USER PLANE CONNECTION ESTABLISHMENT COMPLETE message is not to confirm the successful LCS secured user plane connection.
[bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK5][bookmark: OLE_LINK6]CT1 has discussed this issue since CT1#146, but it may be related with binding issue which needs to wait for the response from SA2. SA2 has decided the binding procedure at the last meeting (SA2#162), please see LS S2-2405797 and CR S2-2405532(CR#0521). This discussion paper gives two alternatives to resolve this issue. It is proposed that CT1 considers the alternatives and selects one of these.
2. Discussion
2.1 Alternative1: change the message name
Alternative 1 is proposed to change the USER PLANE CONNECTION ESTABLISHMENT COMPLETE message to the USER PLANE CONNECTION ESTABLISHMENT ACK message, consider the binding request message is for the complete message which is to confirm the available of the LCS secured user plane connection to the LMF, and consider the LCS-UP connection binding accept/failure message as the final status of the whole user plane establishment procedure.


Fig.2 User plane connection establishment procedure-alternative 1
1.	If the establishment of an LCS secured user plane connection is requested by the UE, USER PLANE CONNECTION ESTABLISHMENT REQUEST message shall be sent to the LMF.
2.	LMF initiates the user plane connection establishment procedure or accepts the request from UE by sending the USER PLANE CONNECTION ESTABLISHMENT COMMAND message to the UE.
3.	If the USER PLANE CONNECTION ESTABLISHMENT COMMAND message can be accepted and the required PDU connectivity service between UE and LMF is available, the UE shall send a USER PLANE CONNECTION ESTABLISHMENT ACK message to the LMF.
4.	UE shall establish a TLS connection between the UE and the LMF, as described in clause 4.3 of TS 24.572.
5.	After the secured user plane connection been established successfully, the UE sends the LCS-UP connection binding request message including LCS UP connection ID received in step 2 to LMF via the secured user plane connection to enable LMF to perform the correlation of the UE with the secured user plane connection.
[bookmark: OLE_LINK17][bookmark: OLE_LINK18]6.	Upon reception of an LCS-UP CONNECTION BINDING REQUEST message from the UE, the LMF shall send the LCS-UP CONNECTION BINDING ACCEPT message to the UE over the LCS secured user plane connection. If the LMF does not accept the LCS-UP connection binding procedure, the LMF shall send the LCS-UP CONNECTION BINDING FAILURE message. The user plane connection release procedure will be initiated by the UE or LMF.
7.	The first DL LCS-UP TRANSPORT message may be sent instead of the LCS-UP CONNECTION BINDING ACCEPT message to save one message.
This optimization(Step 7) is proposed by Ericsson, which still needs further discussion, and will impact the choice of alternative.
[bookmark: OLE_LINK19]2.2 Alternative 2: change the sequence of service flow
Alternative 2 is proposed that the response to USER PLANE CONNECTION ESTABLISHMENT COMMAND message is sent after the TLS connection between the UE and the LMF is established and the binding procedure is completed. Hence, the response to the USER PLANE CONNECTION ESTABLISHMENT COMMAND message was named as USER PLANE CONNECTION ESTABLISHMENT COMPLETE.


Fig.3 User plane connection establishment procedure-alternative 2
1-2.	Same as the bullet 1 and 2 of clause 2.1.
3.	Upon reception of the USER PLANE CONNECTION ESTABLISHMENT COMMAND message, UE shall establish a TLS connection between the UE and the LMF, as described in clause 4.3 of TS 24.572. If the PDU session connectivity fails to be established, the UE sends a USER PLANE CONNECTION ESTABLISHMENT FAILURE message to the LMF via control plane, and following steps should be skipped. If the TLS connection fails to be established, the UE sends a USER PLANE CONNECTION ESTABLISHMENT FAILURE message to the LMF via control plane, and following steps should be skipped.
4.	After the secured user plane connection been established successfully, the UE sends the LCS-UP connection binding request message including LCS UP connection ID received in step 2 to LMF via the secured user plane connection to enable LMF to perform the correlation of the UE with the secured user plane connection.
5.	Upon reception of an LCS-UP CONNECTION BINDING REQUEST message from the UE, the LMF shall send the LCS-UP CONNECTION BINDING ACCEPT message to the UE over the LCS secured user plane connection. If the LMF does not accept the LCS-UP connection binding procedure, the LMF shall send the LCS-UP CONNECTION BINDING FAILURE message.
6.	Upon reception of the LCS-UP CONNECTION BINDING ACCEPT message, the UE shall send the USER PLANE CONNECTION ESTABLISHMENT COMPLETE message via control plane to response the USER PLANE CONNECTION ESTABLISHMENT COMMAND message. If the PDU session connectivity establishment /TLS connection establishment/binding procedure, UE sends a USER PLANE CONNECTION ESTABLISHMENT FAILURE message. There is no need to initiate the user plane connection release procedure.
7.	The first DL LCS-UP TRANSPORT message shall be sent after the LMF receives the USER PLANE CONNECTION ESTABLISHMENT COMPLETE message.
2.3 Alternative analysis
	Alternative
	A1
	A2

	Solution summary
	Change the USER PLANE CONNECTION ESTABLISHMENT COMPLETE message to the USER PLANE CONNECTION ESTABLISHMENT ACK message.
	Change the sequence of service flow: the response to USER PLANE CONNECTION ESTABLISHMENT COMMAND message is sent after the TLS connection between the UE and the LMF is established and the binding procedure is completed.

	SA2 dependency
	No
	Yes

	Compare1: Message purpose
	The USER PLANE CONNECTION ESTABLISHMENT ACK (COMPLETE) message is only to confirm the PDU session connectivity.
There is no message sent from UE to LMF to confirm the availability of the TLS connection.
	The USER PLANE CONNECTION ESTABLISHMENT COMPLETE message is to confirm that the PDU session is available, the TLS connection is available, and the binding procedure is successful.

	Compare2: LMF behavior after receiving the message
	Upon receiving the USER PLANE CONNECTION ESTABLISHMENT ACK message, the LMF also should wait for the first message received from the user plane connection before it considers the connection to be available.
	[bookmark: OLE_LINK22]The LMF considers the connection is available upon receiving the USER PLANE CONNECTION ESTABLISHMENT COMPLETE message.

	Compare3: The user plane establishment command message is not accepted by the UE
	The USER PLANE CONNECTION ESTABLISHMENT FAILURE/REJECT message is used only to notify the failure of PDU session connectivity.
There is no message sent from UE to LMF to notify the failure of the TLS connection.
	The USER PLANE CONNECTION ESTABLISHMENT FAILURE message includes three kinds of cuase:
#1	PDU session establishment failure;
#2	TLS connection establishment failure; 
#3	LCS-UP connection binding procedure failure.
If the PDU session connectivity fails to be established, the UE sends a USER PLANE CONNECTION ESTABLISHMENT COMMAND FAILURE message to the LMF via control plane, and the TLS connection establishment procedure will not be performed.
If the TLS connection fails to be established, the UE sends a USER PLANE CONNECTION ESTABLISHMENT COMMAND FAILURE message to the LMF via control plane, and the LCS-UP connection binding procedure will not be performed.

	Compare4: User plane connection release procedure
	If the LMF sends the LCS-UP CONNECTION BINDING FAILURE message to the UE, the user plane connection release procedure will be initiated by the UE or LMF.
	If the LMF sends the LCS-UP CONNECTION BINDING FAILURE message to the UE, the UE sends a USER PLANE CONNECTION ESTABLISHMENT FAILURE message to the LMF and there is no need to initiate the user plane connection release procedure.

	Compare5: First DL LCS-UP TRANSPORT message
	The first DL LCS-UP TRANSPORT message can be sent instead of the LCS-UP CONNECTION BINDING ACCEPT message to save one message.
	The first DL LCS-UP TRANSPORT message may be sent instead of the LCS-UP CONNECTION BINDING ACCEPT message to save one message.

	Compare6: Time delay
	TA1=TA1
The UE can establish the TLS link while sending message USER PLANE CONNECTION ESTABLISHMENT ACK, assuming that the delay is TA1 (containing the time of TLS establishment procedure and binding procedure).
	TA2=TA1+TNAS
In alternative 2, after the TLS establishment procedure and binding procedure, the LMF should wait for the UE to transmit a NAS message (USER PLANE CONNECTION establishment COMPLETE).



3. Conclusions
[bookmark: _GoBack]It is proposed that CT1 considers the alternatives and makes a decision. The alternative1 is captured in C1-243432, the alternative2 is captured in C1-243434, C1-243435 and LS C1-243433.
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