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1. Introduction
TS 24.572 is a newly created specification to capture the detail of LCS user plane protocol to support the LPP and LCS messages transfer between the UE and the LMF, LCS client, and AF.
2. Reason for Change
According to subclause 6.18.3 in TS 23.273, when the LMF determines the user plane connection is not needed and wants to release this connection, the LMF terminates the connection to the UE at step 6 shown as follows:


Figure 6.18.3-1: Connection modification between UE and LMFs
1a.	[Conditional] The LMF discovers a need to change LMF or re-establish the user plane connection between UE and LMF or terminate the user plane connection. The LMF sends an Nlmf_Location_UPNotify message that includes connection move (termination and establishment) or termination is required and if connection move is requested then message may include target LMF identification. The address of the AMF was provided to LMF as a "Notification Target Address" in latest Nlmf_Location_UPConfig message or Nlmf_Location_UP Subscribe message.
NOTE:	The LMF change procedure is independent from the SSC mode of the PDU Session with dedicated DNN used for positioning. For SSC mode 2/3, PSA UPF connection with the LMF can be relocated with UE movement and LMF can discover the need to change LMF to reduce the user plane path latency.
...
6.	[Conditional] If the user plane connection to source LMF is still active, the source LMF terminates the connection to the UE.
However, whether the control plane or user plane is utilized for step 6 to release the connection is not clear, which is believed under stage 3 scope. Obviously, there are two options for the release operation: control plane and user plane.
The control plane option can be realized by AMF delivering user plane connection release procedure messages to the UE via the NAS signaling. The UE will release the connection upon receiving the user plane connection release message and send an acknowledgment to the LMF via the NAS signaling. After the LMF receives an acknowledgment from the UE, the connection is released. The user plane option can be realized via the IP packet, which requires a new downlink LCS-UP transport procedure. the LMF will release the connection when an acknowledgment IP packet from the UE is received.
The control plane option can help to release the connection when the user plane transfer is occupied or not stable. The user plane option can achieve the release in a faster channel. In other words, both options have reasonable justifications to be supported by the LMF and the UE.
Thus, this pCR proposes to capture the network initiated user plane connection release procedure both in the control plane procedure (i.e., following changes on clause 6) and the user plane procedure (i.e., following changes on clause 7). Which option is used for the release operation is decided by LMF.
3. Proposal
It is proposed to agree with the following changes to 3GPP TS 24.572 v0.3.0.

[bookmark: _Hlk61529092]*******
* * * First Change * * * *
[bookmark: _Toc517469175][bookmark: _Toc26193016][bookmark: _Toc26193088][bookmark: _Toc35266491][bookmark: _Toc43195250][bookmark: _Toc45264004][bookmark: _Toc92299346][bookmark: _Toc146237848][bookmark: _Toc148618187][bookmark: _Toc148618177][bookmark: _Toc148618198][bookmark: _Toc148618201][bookmark: _Toc144300591][bookmark: _Toc144300599][bookmark: _Toc128700769]4.2.3	User plane connection management
The user plane connection management is to support the establishment, modification, and release procedures for the user plane connection between the UE and the LMF.
To trigger the UE to establish a user plane connection between the UE and the LMF, the LMF shall provide the user plane connection information in the UPP-CMI container encapsulated in the DL NAS TRANSPORT message as defined in 3GPP TS 24.501 [4]. The user plane connection information includes the address of the LMF.
To obtain the user plane connection information, the UE shall include the user plane positioning request message in the UPP-CMI container encapsulated in the UL NAS TRANSPORT message as defined in 3GPP TS 24.501 [4].
The LMF can initiate the user plane connection release procedure either via the control plane (see subclause 6.2.2.x) or via the user plane (see subclause 7.3.x).
The following messages are specified for the user plane connection management: 
a)	Messages for UE-initiated user plane connection establishment procedure;
b)	Messages for network-initiated user plane connection establishment procedure;
c)	Messages for network-initiated user plane connection modification procedure;
d)	Messages for network-initiated user plane connection release procedure.
Editor's note:	It is FFS whether further procedures can be defined.
[bookmark: _Hlk142918039]Editor's note:	The detail of the procedures and messages will be defined in the current specification and it is FFS.
* * * Next Change * * * *
6.2.2.x	network initiated user plane connection release procedure
[bookmark: _Toc517469176][bookmark: _Toc26193017][bookmark: _Toc26193089][bookmark: _Toc35266492][bookmark: _Toc43195251][bookmark: _Toc45264005][bookmark: _Toc92299347][bookmark: _Toc146237849][bookmark: _Toc148618188]6.2.2.x.1	General
The user plane connection release procedure enables the network to release the connection between the UE and the LMF via the control plane as described in clause 6.18.3 of 3GPP TS 23.273 [2]. The user plane connection release command message is encapsulated in the UPP-CMI container of the DL NAS TRANSPORT message, and the user plane connection release response message is encapsulated in the UPP-CMI container of the UL NAS TRANSPORT message. Figure 6.2.2.x.1.1 illustrates an example of the NAS signalling transport for the user plane connection release procedure.


Figure 6.2.2.x.1.1: NAS signalling transport for user plane connection release procedure
* * * Next Change * * * *
[bookmark: _Toc517469185][bookmark: _Toc35266513][bookmark: _Toc43195275][bookmark: _Toc45264029][bookmark: _Toc92299374][bookmark: _Toc146237876][bookmark: _Toc148618193][bookmark: _Toc517469172][bookmark: _Toc26193014][bookmark: _Toc26193086][bookmark: _Toc35266489][bookmark: _Toc43195248][bookmark: _Toc45264002][bookmark: _Toc92299344][bookmark: _Toc146237846][bookmark: _Toc148618184]6.3.1	Messages for UPP-CM
Editor's note: This clause will provide the definitions of UPP-CM messages.
The following UPP-CM messages are specified:
-	the USER PLANE CONNECTION RELEASE COMMAND message (see subclause 9.2.x); and
-	the USER PLANE CONNECTION RELEASE RESPONSE message (see subclause 9.2.y).
* * * Next Change * * * *
7.1	Overview
Editor's note: This clause will provide description of LCS-UPP elementary procedures.
The main function of the Location Services User Plane protocol (LCS-UPP) is to support generic transport between the UE and the LMF of messages of positioning related protocols:
a)	LPP messages; and
b)	supplementary services messages.
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.
The following UE-initiated LCS-UPP procedures are specified:
a)	UE-initiated LCS-UP transport.
The following LMF-initiated LCS-UPP procedures are specified:
a)	LMF-initiated LCS-UP transport; and.
b)	LMF-initiated user plane connection release procedure.
Editor’s note:	Additional LCS-UPP procedures between the LMF and the UE, e.g. for LCS-UP connection management, is FFS
The UE-initiated LCS-UPP procedures and the LMF-initiated LCS-UPP procedures can be performed on the user plane connection of a PDU session via 3GPP access in 5GS as specified in clause 6.3.
LCS-UPP messages are transported in an IP packet according to clause 6.2.1.
LCS-UPP is a standard L3 protocol according to 3GPP TS 24.007 [7], LCS-UPP messages are standard L3 messages according to 3GPP TS 24.007 [7] and error behaviour specified for L3 protocol according to 3GPP TS 24.007 [7] applies for LCS-UPP.
* * * Next Change * * * *
[bookmark: _Toc148618202]7.3.1	General
The LCS-UPP procedure is used to transport both the LPP messages and supplementary services event report messages via a secured user plane connection between UE and LMF as described in clause 6.18.1 step 7 and clause 6.18.2 step 6 of 3GPP TS 23.273 [2].
The LCS-UPP procedure is also used to transport messages of the user plane connection release procedure via a secured user plane connection between UE and LMF as described in clause 6.18.3 step 6 of 3GPP TS 23.273 [2].
* * * Next Change * * * *
7.3.x	LMF-initiated user plane connection release procedure
[bookmark: _Toc144300619]7.3.x.1	General
[bookmark: OLE_LINK4]The purpose of the LMF-initiated user plane connection release procedure is to transport messages of the user plane connection release procedure to release the connection between the UE and the LMF.
7.3.x.2	LMF-initiated user plane connection release procedure initiation by LMF
The LMF initiates the user plane connection release procedure by sending the USER PLANE CONNECTION RELEASE COMMAND message to the UE, as shown in figure 7.3.x.2.1, the LMF:
a)	shall generate the USER PLANE CONNECTION RELEASE COMMAND message according to subclause 9.2.x, which includes:
1)	the Release cause IE to indicate the reason to release the connection containing one of the following:
i)	"normal release";
ii)	"insufficient resources"; or
ii)	"protocol change requested"; and
2)	optionally, the Target protocol IE to indicate the protocol used for the user plane positioning message transmission;
b)	shall send the USER PLANE CONNECTION RELEASE COMMAND message to the UE over the user plane connection used for LCS-UPP; and
c)	shall start a timer Taaa upon sending the USER PLANE CONNECTION RELEASE COMMAND message.
If the LMF determines to change the protocol used for the user plane positioning message transmission, the LMF shall include the Release cause IE indicating "protocol change requested" and the Target protocol IE in the USER PLANE CONNECTION RELEASE COMMAND message,


Figure 7.3.x.2.1: LMF-initiated user plane connection release procedure
7.3.x.3	LMF-initiated user plane connection release procedure accepted by UE
Upon receipt of a USER PLANE CONNECTION RELEASE COMMAND message from the LMF, the UE shall stop sending uplink user plane positioning messages, create a USER PLANE CONNECTION RELEASE RESPONSE message according to clause 9.2.y and send it to the LMF, and consider the user plane connection between the UE and the LMF as released.
If the USER PLANE CONNECTION RELEASE COMMAND message includes Release cause IE indicating "insufficient resources", then after sending the USER PLANE CONNECTION RELEASE RESPONSE message to the LMF, the UE should re-initiate the UE originated user plane connection establishment procedure to establish a new user plane connection if the UE still needs to send user plane positioning messages.
If the USER PLANE CONNECTION RELEASE COMMAND message includes the Release cause IE indicating "protocol change requested" and the Target protocol IE, then after sending the USER PLANE CONNECTION RELEASE RESPONSE message to the LMF, the UE should use the protocol indicated in the Target protocol IE to send user plane positioning message.
Upon reception of a USER PLANE CONNECTION RELEASE RESPONSE message from the UE, the LMF shall stop the timer Taaa and shall consider the user plane connection between the UE and the LMF as released.
7.3.x.4	Abnormal cases on the network
The following abnormal cases can be identified:
a)	Expiry of the timer Taaa
	The LMF shall, on the first expiry of the timer Taaa, retransmit the USER PLANE CONNECTION RELEASE COMMAND message and shall reset and start timer Taaa. This retransmission is repeated up to four times, i.e. on the fifth expiry of timer Taaa, the LMF shall abort the procedure and release the user plane connection between the UE and the LMF.
* * * Next Change * * * *
[bookmark: _Toc148618228]9.2.x	User plane connection release command
[bookmark: _Toc148618229]9.2.x.1	Message definition
The USER PLANE CONNECTION RELEASE COMMAND message is sent by the LMF to the UE to release the user plane connection between the UE and the LMF. See table 9.2.x.1.1.
Message type:	USER PLANE CONNECTION RELEASE COMMAND
Significance:	dual
Direction:	Network to UE
Table 9.2.x.1.1: USER PLANE CONNECTION RELEASE COMMAND message content
	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	USER PLANE CONNECTION RELEASE COMMAND message identity
	Message type
10.2.3
	M
	V
	1

	
	Release cause
	LCS-UP cause
10.2.x
	M
	V
	1

	xx
	Target protocol
	Target protocol
10.2.y
	O
	TV
	1



* * * Next Change * * * *
9.2.x.2	Target protocol
The LMF shall include this IE to the UE when the LMF determines to change the protocol for the user plane positioning transmission.
* * * Next Change * * * *
[bookmark: _Toc148618235]9.2.y	User plane connection release response
9.2.y.1	Message definition
The USER PLANE CONNECTION RELEASE RESPONSE message is sent by the LMF to the UE to response the command to release the user plane connection between the UE and the LMF. See table 9.2.y.1.1.
Message type:	USER PLANE CONNECTION RELEASE RESPONSE
Significance:	dual
Direction:	UE to network
Table 9.2.y.1.1: USER PLANE CONNECTION RELEASE RESPONSE message content
	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	USER PLANE CONNECTION RELEASE RESPONSE message identity
	Message type
10.2.3
	M
	V
	1



* * * Next Change * * * *
10.2.3	Message type
The Message type IE and its use are defined in 3GPP TS 24.007 [11]. Tables 10.2.3.1define the value part of the message type IE used in the LCS-UPP.
The Message type is a type 3 information element, with the length of 1 octet.
Table 10.2.3.1: Message type
	Bits
	
	

	8
	7
	6
	5
	4
	3
	2
	1
	
	

	0
	0
	0
	0
	0
	0
	0
	1
	
	UL LCS-UP TRANSPORT

	0
	0
	0
	0
	0
	0
	1
	0
	
	DL LCS-UP TRANSPORT

	0
	0
	0
	0
	1
	0
	0
	1
	
	User plane connection release command

	0
	0
	0
	0
	1
	0
	1
	0
	
	User plane connection release response

	All other values are spare.



* * * Next Change * * * *
10.2.x	LCS-UP cause
The purpose of the LCS-UP cause information element is to indicate the reason of the user plane connection release operation.
The LCS-UP cause information element is coded as shown in figure 10.2.x.1 and table 10.2.x.1.
The LCS-UP cause is a type 3 information element with a length of 2 octets.
	8
	7
	6
	5
	4
	3
	2
	1
	

	LCS-UP cause IEI
	octet 1

	Cause value
	octet 2


Figure 10.2.x.1: LCS-UP cause information element
Table 10.2.x.1: LCS-UP cause information element
	Cause value (octet 2)

	Bits

	8
	7
	6
	5
	4
	3
	2
	1
	
	

	0
	0
	0
	0
	0
	0
	0
	1
	
	Normal release

	0
	0
	0
	0
	0
	0
	1
	0
	
	Insufficient resources

	0
	0
	0
	0
	0
	0
	1
	1
	
	Protocol change requested

	
	
	
	
	
	
	
	
	
	

	All other values are spare.



* * * Next Change * * * *
[bookmark: _Toc20233292][bookmark: _Toc27747429][bookmark: _Toc36213623][bookmark: _Toc36657800][bookmark: _Toc45287477][bookmark: _Toc51948753][bookmark: _Toc51949845][bookmark: _Toc146296159]10.2.y	Target protocol
The purpose of the Target protocol information element is to indicate the protocol used for the user plane positioning message transmission.
The Target protocol information element is coded as shown in figure 10.2.y.1 and table 10.2.y.1.
The Target protocol is a type 1 information element.
	8
	7
	6
	5
	4
	3
	2
	1
	

	Target protocol IEI
	0
Spare
	SUPL
	octet 1


Figure 10.2.y.1: Target protocol information element
Table 10.2.y.1: Target protocol information element
	SUPL (octet 1, bit 1)

	Bit

	1
	

	0
	SUPL is not requested

	1
	SUPL is requested

	
	

	Bits 2 to 4 are spare and shall be encoded as zero.



* * * End of Changes * * * *
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