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* * * First Change * * * *
[bookmark: _Toc160553753][bookmark: _Toc160553756]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.
The present document also specifies the LCS user plane positioning connection management procedure to support the LCS-UP secured user plane connection between the UE and the LMF.
The present document also specifies the user plane protocol to support location event reporting over an LCS-UP secured user plane connection 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 and LCS user plane positioning connection management for supporting Location Services in 5GS.
* * * First Change * * * *
3.1	Definitions
For the purposes of the present document, the terms given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
LCS-UP secured user plane connection: A secured connection used for LCS signaling message transport via user plane between the UE and the LMF. The LCS secured user plane LCS-UP connection is achieved by a TLS connection between the UE and the LMF, established over PDU connectivity service provided by a PDU session.
User plane connection information: The information provided by LMF during the user plane connection establishment procedure. The user plane connection information includes the LMF LCS-UP address.
For the purposes of the present document, the following terms and definitions given in 3GPP TS 23.501 [xx] apply:
PDU connectivity service
PDU session
PDU session type
* * * Next Change * * * *
[bookmark: _Toc160553759]4.1	Overview
The user plane location services protocols described in the present document provide signalling connectivity between UE and LMF, LCS client or AF, for 5GS. 
Main functions of user plane LCS protocols are:
-	support of management of an LCS secured user plane-UP connection for user plane positioning; and
-	user plane transport procedures to provide a transport of LPP messages and location supplementary services messages.
For the support of the above functions, the following procedures are supplied within this specification:
-	elementary procedures for user plane positioning connection management, UPP-CM, in clause 6; and
-	elementary procedures for location services user plane protocol, LCS-UPP, in clause 7.
Security, including ciphering and integrity protection, is provided by lower layers from a user plane location services protocol perspective (see 3GPP TS 24.501 [4] for UPP-CM and clause 4.3 for LCS-UPP).
Co-existence of user plane location solutions is described in clause 5.
The UPP-CM and LCS-UPP for 5GS follow the protocol architecture model for layer 3 as described in 3GPP TS 24.007 [7].
* * * Next Change * * * *
[bookmark: _Toc160553762]4.2.2	PDU session management
A PDU session for the user plane positioning between the UE and the network is a prerequisite for an LCS secured user plane-UP connection between the UE and the LMF for LCS-UPP.
The HPLMN may provide the UE with the URSP rules for the user plane positioning as defined in 3GPP TS 24.526 [9]. The UE supporting the user plane positioning can use an established PDU session or establish a PDU session for the user plane positioning based on URSP rules. The URSP rules for the user plane positioning includes:
a)	the traffic descriptor containing the connection capability for user plane positioning; and
b)	the route selection descriptor containing a DNN and an S-NSSAI for the user plane positioning.
During the UE requested user plane connection establishment procedure or the user plane connection establishment procedure, if there is no established PDU session for the user plane positioning, the UE shall initiate a UE-requested PDU session establishment procedure as specified in 3GPP TS 24.501 [4] to establish a new PDU session with a DNN and an S-NSSAI used for the user plane positioning.
NOTE:	The appropriate QoS parameters of the PDU session for the user plane positioning are up to the operator's determination.
* * * Next Change * * * *
[bookmark: _Toc160553763]4.2.3	User plane positioning connection management
The user plane positioning connection management is to support the establishment and release of the LCS-UP secured user plane connection between the UE and the LMF.
To trigger the UE to establish or re-establish an LCS-UP secured user plane connection between the UE and the LMF, the LMF shall provide the user plane connection information to the UE. The UE can also send the USER PLANE CONNECTION ESTABLISHMENT REQUEST message to the LMF to obtain the user plane connection information. The user plane connection information includes the address of the LMF.
* * * Next Change * * * *
[bookmark: _Toc160553764]4.3	Security
After a successful PDU session establishment providing user plane connectivity, an LCS-UP secured user plane connection between the UE and the LMF for LCS-UPP is protected using a TLS based mechanism as described in 3GPP TS 33.501 [8] Annex Q.2.
* * * Next Change * * * *
[bookmark: _Toc160553770]6.1.1	General
This clause defines the UPP-CM procedures (clause 6.2). The format and coding of the messages and information elements are specified in clause 10.3 and 11.3 respectively.
The user plane positioning connection management is to support the management of an LCS-UP secured user plane connection between the UE and the LMF.
The UPP-CM messages defined in this clause can be included in the UPP-CMI container of the UL NAS Transport messages and DL NAS Transport messages defined in 3GPP TS 24.501 [4].
* * * Next Change * * * *
[bookmark: _Toc160553771]6.1.2	Types of UPP-CM procedures
Two types of UPP-CM procedures can be distinguished:
a)	Procedures related to establishing the LCS-UP secured user plane connection for LCS-UPP:
1)	Initiated by the network:
i)	user plane connection establishment procedure.
2)	Initiated by the UE:
[bookmark: OLE_LINK26][bookmark: OLE_LINK27]i)	UE requested user plane connection establishment procedure.
	Upon successful completion of the UE requested user plane connection establishment procedure, the LMF shall initiate the user plane connection establishment procedure.
b)	Procedures related to releasing the LCS-UP secured user plane connection for LCS-UPP:
1)	Initiated by the network:
i)	user plane connection release procedure.
2)	Initiated by the UE:
[bookmark: OLE_LINK41]i)	UE requested user plane connection release procedure.
	Upon successful completion of the UE requested user plane connection release procedure, the LMF shall initiate the user plane connection release procedure.
* * * Next Change * * * *
[bookmark: _Toc517469176][bookmark: _Toc26193017][bookmark: _Toc26193089][bookmark: _Toc35266492][bookmark: _Toc43195251][bookmark: _Toc45264005][bookmark: _Toc92299347][bookmark: _Toc146237849][bookmark: _Toc160553775]6.2.1.1.1	General
[bookmark: _Hlk155624148]The user plane connection establishment procedure enables the network to provide the user plane connection information to the UE and to trigger the UE to establish an LCS-UP secured user plane connection towards the LMF as described in clause 6.18.1 of 3GPP TS 23.273 [2]. The user plane connection information is included in the USER PLANE CONNECTION ESTABLISHMENT COMMAND message which is encapsulated in the UPP-CMI container of the DL NAS TRANSPORT message. Acknowledgement of a received USER PLANE CONNECTION ESTABLISHMENT COMMAND message, with confirmation of the availability of the required PDU connectivity service between UE and LMF, is indicated by the USER PLANE CONNECTION ESTABLISHMENT COMPLETE message, encapsulated in the UPP-CMI container of the UL NAS TRANSPORT message as defined in 3GPP TS 24.501 [4]. Figure 6.2.1.1.1.1 illustrates an example of the signalling transport for user plane connection establishment procedure messages.


Figure 6.2.1.1.1.1: Signalling transport for user plane connection establishment procedure
* * * Next Change * * * *
[bookmark: _Toc160553777]6.2.1.1.3	Network initiated user plane connection establishment procedure accepted by the UE
Upon receipt of a USER PLANE CONNECTION ESTABLISHMENT COMMAND message from the LMF, the UE shall stop the timer T5011 if running, establish a PDU session providing PDU connectivity service between UE and LMF, if not available, as described in clause 4.2.2.
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:
a)	send a USER PLANE CONNECTION ESTABLISHMENT COMPLETE message to the LMF; and
b)	establish an TLS LCS-UP connection between the UE and the LMF, as described in clause 4.3.
* * * Next Change * * * *
[bookmark: _Toc160553783]6.2.1.2.1	General
The user plane connection release procedure enables the network to release the LCS-UP secured user plane 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 COMPLETE message is encapsulated in the UPP-CMI container of the UL NAS TRANSPORT message. Figure 6.2.1.2.1.1 illustrates an example of the signalling transport for the user plane connection release procedure.


Figure 6.2.1.2.1.1: Signalling transport for user plane connection release procedure
* * * Next Change * * * *
[bookmark: _Hlk151036759][bookmark: _Toc160553785]6.2.1.2.3	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 the timer T5013 if running, stop sending LCS-UPP messages, terminate the TLS LCS-UP connection, create a USER PLANE CONNECTION RELEASE COMPLETE message according to clause 10.3.7 and send it to the LMF, and consider the LCS-UP secured user plane connection between the UE and the LMF as released.
Upon reception of a USER PLANE CONNECTION RELEASE COMPLETE message from the UE, the LMF shall stop the timer T5010 and shall consider the LCS-UP secured user plane connection between the UE and the LMF as released.
* * * Next Change * * * *
[bookmark: _Toc160553786]6.2.1.2.4	Abnormal cases on the network side
The following abnormal cases can be identified:
a)	Expiry of the timer T5010
	The LMF shall, on the first expiry of the timer T5010, retransmit the USER PLANE CONNECTION RELEASE COMMAND message and shall reset and start timer T5010. This retransmission is repeated up to four times, i.e. on the fifth expiry of timer T5010, the LMF shall abort ongoing LCS-UPP procedures on this LCS-UP secured user plane connection and locally release the LCS-UP secured user plane connection between the UE and the LMF.
b)	User plane connection release procedure and UE requested user plane connection release procedure collision
	If the LMF receives a USER PLANE CONNECTION RELEASE REQUEST message during the user plane connection release procedure, the LMF shall ignore the USER PLANE CONNECTION RELEASE REQUEST message and proceed with the user plane connection release procedure.
* * * Next Change * * * *
[bookmark: _Toc26193028][bookmark: _Toc26193100][bookmark: _Toc35266503][bookmark: _Toc43195262][bookmark: _Toc45264016][bookmark: _Toc92299358][bookmark: _Toc146237860][bookmark: _Toc160553789]6.2.2.1.1	General
The purpose of the UE requested user plane connection establishment procedure is for a UE to request to establish an LCS-UPsecured user plane connection between the UE and the LMF, as described in clause 6.18.2 of 3GPP TS 23.273 [2]. The UE requests establishment of an LCS-UP secured user plane connection by sending a USER PLANE CONNECTION ESTABLISHMENT REQUEST message to the network. The USER PLANE CONNECTION ESTABLISHMENT REQUEST message is encapsulated in the UPP-CMI container of the UL NAS TRANSPORT. If accepted, the LMF initiates the user plane connection establishment procedure as specified in clause 6.2.1.1, figure 6.2.2.1.1.1 illustrates an example of the NAS signalling transport for UE requested user plane connection establishment procedure messages.


Figure 6.2.2.1.1.1: NAS signalling transport for UE requested user plane connection establishment procedure
* * * Next Change * * * *
[bookmark: _Toc160553791]6.2.2.1.3	UE requested user plane connection establishment procedure accepted by the network
Upon receipt of a USER PLANE CONNECTION ESTABLISHMENT REQUEST message from the UE, if the LMF accepts the request to establish an LCS-UP secured user plane connection, the LMF shall perform the user plane connection establishment procedure as specified in subclause 6.2.1.
[bookmark: _Toc160553792]* * * Next Change * * * *
6.2.2.1.4	UE requested user plane connection establishment procedure not accepted by the network
If the USER PLANE CONNECTION ESTABLISHMENT REQUEST cannot be accepted, the LMF shall send a USER PLANE CONNECTION ESTABLISHMENT REJECT message.
Editor’s note:	It is FFS if the USER PLANE CONNECTION ESTABLISHMENT REJECT message includes a Reject cause to inform of reason for reject to allow different UE handling.
Upon reception of a USER PLANE CONNECTION ESTABLISHMENT REJECT message from the LMF, the UE shall stop the timer T5011 and shall consider the requested establishment of an LCS-UP secured user plane connection between the UE and the LMF as not accepted.
* * * Next Change * * * *
[bookmark: _Toc160553796]6.2.2.2.1	General
The purpose of the UE requested user plane connection release procedure is for a UE to request to release the LCS-UP secured user plane connection between the UE and the LMF via the control plane. The UE requests release of an LCS-UP secured user plane connection by sending a USER PLANE CONNECTION RELEASE REQUEST message to the network. The USER PLANE CONNECTION RELEASE REQUEST message is encapsulated in the UPP-CMI container of the UL NAS TRANSPORT message. If accepted, the network initiates the user plane connection release procedure as specified in clause 6.2.1.2, figure 6.2.2.2.1.1 illustrates an example of the signalling transport for the UE initiated user plane connection release procedure.


Figure 6.2.2.2.1.1: Signalling transport for UE requested user plane connection release procedure
* * * Next Change * * * *
[bookmark: _Toc160553799]6.2.2.2.4	Abnormal cases in the UE
The following abnormal cases can be identified:
a)	Expiry of the timer T5013
	The UE shall, on the first expiry of the timer T5013 retransmit the USER PLANE CONNECTION RELEASE REQUEST message and shall reset and start timer T5013. This retransmission is repeated up to four times, i.e., on the fifth expiry of timer T5013, the UE shall abort ongoing LCS-UPP procedures on this LCS-UP secured user plane connection and locally release the LCS-UP secured user plane connection between the UE and the LMF.
* * * Next Change * * * *
[bookmark: _Toc160553801]7.1	Overview
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 including:
a)	LPP messages; and
b)	location supplementary services messages, only including:
[bookmark: _Hlk149834122]1)	messages for EventReport operations (see 3GPP TS 24.080 [11]);
2)	messages for PeriodicTriggeredInvoke operations (see 3GPP TS 24.080 [11]); and
3)	messages for MSCancelDeferredLocation operations (see 3GPP TS 24.080 [11]).
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)	uplink LCS-UP transport procedure.
The following LMF-initiated LCS-UPP procedures are specified:
a)	downlink LCS-UP transport procedure.
The uplink LCS-UP transport procedures and the downlink LCS-UP transport procedures can be performed on the LCS-UP secured user plane connection over a PDU session via 3GPP access in 5GS as specified in clauses 4.2 and 4.3.
LCS-UPP messages are transported in an IP packet according to clause 7.2.1.
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: _Toc160553803]7.2.1	LCS-UPP message transport in IPv4, IPv6 or IPv4v6 PDU session
In order to send an LCS-UPP message over a PDU session of IPv4, IPv6 or IPv4v6 PDU session type, the UE shall establish the an TLS LCS-UP connection towards the LMF. The UE and the LMF shall use the TLS LCS-UP connection to exchange LCS-UPP messages.
* * * Next Change * * * *
[bookmark: _Toc160553805]7.3.1	General
The main function of the LCS-UPP procedures is to provide transport of payload via an LCS-UP secured user plane connection between the UE and the LMF.
* * * Next Change * * * *
[bookmark: _Toc160553808]7.3.2.2	Uplink LCS-UP transport procedure initiation by the UE
The UE initiates the uplink LCS-UP transport procedure by sending the UL LCS-UP TRANSPORT message to the LMF, as shown in figure 7.3.2.2.1.
In case a) in subclause 7.3.2.1, the UE shall:
-	set the LCS-UP payload type IE to "LTE Positioning Protocol (LPP) message";
-	set the LCS-UP payload IE to the LPP message(s) payload; and
-	set the LCS session identity IE to the LCS session identity received in the DL LCS-UP transport message.
In case b) in subclause 7.3.2.1, the UE shall:
-	set the LCS-UP payload type IE to "Location supplementary services message";
-	set the LCS-UP payload IE to the Location supplementary services message payload; and
-	set the LCS session identity IE to the LCS session identity if received in the DL LCS-UP transport message.
The UE shall send the UL LCS-UP TRANSPORT message to the LMF over the LCS-UP secured user plane connection used for LCS-UPP.


Figure 7.3.2.2.1: Uplink LCS-UP transport procedure
* * * Next Change * * * *
[bookmark: _Toc160553813]7.3.3.2	Downlink LCS-UP transport procedure initiation by the LMF
The LMF initiates the downlink LCS-UP transport procedure by sending the DL LCS-UP TRANSPORT message to the UE, as shown in figure 7.3.3.2.1.
In case a) in subclause 7.3.3.1, the LMF shall:
-	set the LCS-UP payload type IE to "LTE Positioning Protocol (LPP) message";
-	set the LCS-UP payload IE to the LPP message(s) payload; and
-	set the LCS session identity IE to the correlation identifier.
In case b) in subclause 7.3.3.1, the LMF shall:
-	set the LCS-UP payload type IE to "Location supplementary services message";
-	set the LCS-UP payload IE to the Location supplementary services message payload; and
-	set the LCS session identity IE to the correlation identifier or the LCS session identity if received in UL LCS-UP transport message..
The LMF shall send the DL LCS-UP TRANSPORT message to the UE over the LCS-UP secured user plane connection used for LCS-UPP.


Figure 7.3.3.2.1: Downlink LCS-UP transport procedure
* * * Next Change * * * *
8	LCS-UPP procedures for LCS client or AF
If the LCS-UP entity is implemented both in the UE and the LCS client or the AF, LCS-UPP procedures may be performed between an LCS-UP entity in a UE and an LCS-UP entity in the LCS client or the AF in order to support the location supplementary services event report via user plane procedures as described in clause 6.16 of 3GPP TS 23.273 [2].
The UE uses the user plane connection information provisioned by the network, as specified in clause 5.2.1.3 of 3GPP TS 24.571 [3], to establish an LCS-UP secured user plane connection with the LCS client or AF.
NOTE:	How to manage an LCS-UP secured user plane connection with the LCS client or the AF is out of scope of this specification.
The UE initiates the uplink LCS-UP transport procedure as defined in clause 7.3.2 to send the location supplementary services event report to the LCS client or AF, and the LCS client or the AF initiates the downlink LCS-UP transport procedure as defined in clause 7.3.3 to send the location supplementary services acknowledgement of event report to the UE.
* * * Next Change * * * *
[bookmark: _Toc160553841]10.3.1.1	Message definition
The USER PLANE CONNECTION ESTABLISHMENT COMMAND message is sent by the LMF to the UE to transport the user plane connection information and trigger the UE to establish the LCS-UP secured user plane connection towards the LMF. See table 10.3.1.1.1.
Message type:	USER PLANE CONNECTION ESTABLISHMENT COMMAND
Significance:	dual
Direction:	network to UE
Table 10.3.1.1.1: USER PLANE CONNECTION ESTABLISHMENT COMMAND message content
	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	USER PLANE CONNECTION ESTABLISHMENT COMMAND message identity
	Message type
11.1.3
	M
	V
	1

	
	LMF LCS-UP address
	LMF LCS-UP address
11.3.1
	M
	LV
	3-256



* * * Next Change * * * *
[bookmark: _Toc160553845]10.3.3.1	Message definition
The USER PLANE CONNECTION ESTABLISHMENT COMMAND REJECT message is sent by the UE to the LMF in response to a USER PLANE CONNECTION ESTABLISHMENT COMMAND message and indicates rejection for the establishment of an LCS-UP secured user plane connection to the LMF. See table 10.3.3.1.1.
Message type:	USER PLANE CONNECTION ESTABLISHMENT COMMAND REJECT
Significance:	dual
Direction:	UE to network
Table 10.3.3.1.1: USER PLANE CONNECTION ESTABLISHMENT COMMAND REJECT message content
	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	USER PLANE CONNECTION ESTABLISHMENT COMMAND REJECT message identity
	Message type
11.1.3
	M
	V
	1



* * * Next Change * * * *
[bookmark: _Toc160553847]10.3.4.1	Message definition
The USER PLANE CONNECTION ESTABLISHMENT REQUEST message is sent by the UE to the LMF to request establishment of an LCS-UP secured user plane connection between the UE and the LMF. See table 10.3.4.1.1.
[bookmark: OLE_LINK17]Message type:	USER PLANE CONNECTION ESTABLISHMENT REQUEST
Significance:	dual
Direction:	UE to network
[bookmark: OLE_LINK10]Table 10.3.4.1.1: USER PLANE CONNECTION ESTABLISHMENT REQUEST message content
	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	USER PLANE CONNECTION ESTABLISHMENT REQUESTmessage identity
	Message type
11.1.3
	M
	V
	1



* * * Next Change * * * *
[bookmark: _Toc160553851]10.3.6.1	Message definition
The USER PLANE CONNECTION RELEASE COMMAND message is sent by the LMF to the UE to release the LCS-UP secured user plane connection between the UE and the LMF. See table 10.3.6.1.1.
Message type:	USER PLANE CONNECTION RELEASE COMMAND
Significance:	dual
Direction:	network to UE
Table 10.3.6.1.1: USER PLANE CONNECTION RELEASE COMMAND message content
	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	USER PLANE CONNECTION RELEASE COMMAND message identity
	Message type
11.1.3
	M
	V
	1



* * * Next Change * * * *
[bookmark: _Toc160553853]10.3.7.1	Message definition
The USER PLANE CONNECTION RELEASE COMPLETE message is sent by the UE to the LMF in response to a USER PLANE CONNECTION RELEASE COMMAND message and indicates confirmation for the release of the LCS-UP secured user plane connection between the UE and the LMF. See table 10.3.7.1.1.
Message type:	USER PLANE CONNECTION RELEASE COMPLETE
Significance:	dual
Direction:	UE to network
Table 10.3.7.1.1: USER PLANE CONNECTION RELEASE COMPLETE message content
	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	USER PLANE CONNECTION RELEASE COMPLETE message identity
	Message type
11.1.3
	M
	V
	1



* * * Next Change * * * *
[bookmark: _Toc160553855]10.3.8.1	Message definition
The USER PLANE CONNECTION RELEASE REQUEST message is sent by the UE to the LMF to request to release the LCS-UP secured user plane connection between the UE and the LMF. See table 10.3.8.1.1.
Message type:	USER PLANE CONNECTION RELEASE REQUEST
Significance:	dual
Direction:	UE to network
Table 10.3.8.1.1: User Plane Connection Establishment Request message content
	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	USER PLANE CONNECTION RELEASE REQUEST message identity
	Message type
11.1.3
	M
	V
	1



* * * End of Changes * * * *
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established secure user plane connection for LCS-UPP, the LMF 

invokes an Namf_Communication_N1N2MessageTransfer service 

operation towards the AMF to request transfer of the USER PLANE 

CONNECTION ESTABLISHMENT COMMAND message and the 

Correlation Identifier.

The AMF sets the Payload container type to "UPP-CMI container" and 

includes the USER PLANE CONNECTION ESTABLISHMENT 

COMMAND message in the Payload container in a DL NAS 

TRANSPORT message. The AMF includes the Routing Identifier in 

the Additional information IE.

DL NAS TRANSPORT

(Payload container (USER PLANE 

CONNECTION ESTABLISHMENT 

COMMAND message), Additional 

information(Routing identifier))

The UE establishes a PDU session if there is no established 

PDU session for UE to LMF PDU connectivity service. The 

UE sets the Payload container type to "UPP-CMI container" 

and includes the  USER PLANE CONNECTION 

ESTABLISHMENT COMPLETE message in the Payload 

container, and includes the received Routing identifier in the 

Additional information IE in a UL NAS TRANSPORT 

message to indicate a success to utilize the user plane 

connection for LCS-UPP or a failure to utilize the user plane 

connection for LCS-UPP.

UL NAS TRANSPORT

(Payload container (USER PLANE 

CONNECTION ESTABLISHMENT 

COMPLETE message), Additional 

information(Routing identifier))

The AMF invokes an Namf_Communication_N1MessageNotify 

service operation towards the LMF to transfer USER PLANE 

CONNECTION ESTABLISHMENT COMPLETE from the UE. The 

AMF identifies the LMF using the Routing identifier.
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The LMF determines to use user plane positioning and there is no established secure user plane connection for LCS-UPP, the LMF invokes an Namf_Communication_N1N2MessageTransfer service operation towards the AMF to request transfer of the USER PLANE CONNECTION ESTABLISHMENT COMMAND message and the Correlation Identifier.
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The LMF determines to terminate the use user plane connection, the 

LMF invokes an Namf_Communication_N1N2MessageTransfer 

service operation towards the AMF to request transfer of USER 

PLANE CONNECTION RELEASE COMMAND message and the 

Correlation Identifier.

The AMF sets the Payload container type to "UPP-CMI container" and 

includes the user USER PLANE CONNECTION RELEASE 

COMMAND message in the Payload container in a DL NAS 

TRANSPORT message. The AMF includes the Routing Identifier in 

the Additional information IE.

DL NAS TRANSPORT

(Payload container (USER PLANE 

CONNECTION RELEASE COMMAND 

message), Additional information(Routing 

identifier))

The UE stops sending LCS-UPP messages and release the 

connection between the UE and the target LMF. 

The UE sets the Payload container type to "UPP-CMI 

container" and includes the USER PLANE CONNECTION 

RELEASE COMPLETE message in the Payload container, 

and includes the received Routing identifier in the Additional 

information IE in a UL NAS TRANSPORT message to 

provide a response to USER PLANE CONNECTION 

RELEASE COMMAND message.

UL NAS TRANSPORT

(Payload container (USER PLANE 

CONNECTION RELEASE COMPLETE 

message), Additional information(Routing 

identifier))

The AMF invokes an Namf_Communication_N1MessageNotify 

service operation towards the LMF to transfer USER PLANE 

CONNECTION RELEASE COMPLETE message from the UE. The 

AMF identifies the LMF using the Routing identifier.
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The LMF determines to terminate the use user plane connection, the LMF invokes an Namf_Communication_N1N2MessageTransfer service operation towards the AMF to request transfer of USER PLANE CONNECTION RELEASE COMMAND message and the Correlation Identifier.


The AMF sets the Payload container type to "UPP-CMI container" and includes the user USER PLANE CONNECTION RELEASE COMMAND message in the Payload container in a DL NAS TRANSPORT message. The AMF includes the Routing Identifier in the Additional information IE.


DL NAS TRANSPORT
(Payload container (USER PLANE CONNECTION RELEASE COMMAND message), Additional information(Routing identifier))


The UE stops sending LCS-UPP messages and release the connection between the UE and the target LMF.  The UE sets the Payload container type to "UPP-CMI container" and includes the USER PLANE CONNECTION RELEASE COMPLETE message in the Payload container, and includes the received Routing identifier in the Additional information IE in a UL NAS TRANSPORT message to provide a response to USER PLANE CONNECTION RELEASE COMMAND message.


UL NAS TRANSPORT
(Payload container (USER PLANE CONNECTION RELEASE COMPLETE message), Additional information(Routing identifier))


The AMF invokes an Namf_Communication_N1MessageNotify service operation towards the LMF to transfer USER PLANE CONNECTION RELEASE COMPLETE message from the UE. The AMF identifies the LMF using the Routing identifier.
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User plane connection establishment procedure

The UE decides to request a user plane connection for 

upcoming positioning request, the UE sets the Payload 

container type to "UPP-CMI container" and includes the 

USER PLANE CONNECTION ESTABLISHMENT 

REQUEST message in the Payload container of UL NAS 

TRANSPORT message.

UL NAS TRANSPORT

(Payload container (USER PLANE 

CONNECTION ESTABLISHMENT 

REQUEST message))

The AMF verifies whether UE is authorized to use LCS-

UPP. The AMF determines the LMF as specified in clause 

6.18.1 of the 3GPP TS 23.273[2]. The AMF invokes a 

Nlmf_Location_UPConfig Request service operation 

towards the LMF to request set up of an user plane 

connection for LCS-UPP. The AMF also assigns and 

includes a Correlation identifier.
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User plane connection establishment procedure


The UE decides to request a user plane connection for upcoming positioning request, the UE sets the Payload container type to "UPP-CMI container" and includes the USER PLANE CONNECTION ESTABLISHMENT REQUEST message in the Payload container of UL NAS TRANSPORT message.


UL NAS TRANSPORT
(Payload container (User plane connection establishment request message))


The AMF verifies whether UE is authorized to use LCS-UPP. The AMF determines the LMF as specified in clause 6.18.1 of the 3GPP TS 23.273[2]. The AMF invokes a Nlmf_Location_UPConfig Request service operation towards the LMF to request set up of an user plane connection for LCS-UPP. The AMF also assigns and includes a Correlation identifier.
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The UE decides to request to release the use user plane 

connection, the UE sets the Payload container type to 

"UPP-CMI container" and includes the USER PLANE 

CONNECTION RELEASE REQUEST message in the 

Payload Container, and includes the Routing identifier 

in the Additional information IE of UL NAS 

TRANSPORT message.

User plane connection release procedure

UL NAS TRANSPORT

(Payload container (USER PLANE 

CONNECTION RELEASE REQUEST 

message), Additional information(Routing 

identifier))

The AMF invokes an Namf_Communication_N1MessageNotify service 

operation towards the LMF to transfer USER PLANE CONNECTION 

RELEASE REQUEST message from the UE. The AMF ideitifies the LMF 

using the Routing identifier.
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The UE decides to request to release the use user plane connection, the UE sets the Payload container type to "UPP-CMI container" and includes the USER PLANE CONNECTION RELEASE REQUEST message in the Payload Container, and includes the Routing identifier in the Additional information IE of UL NAS TRANSPORT message.
User plane connection release procedure
UL NAS TRANSPORT
(Payload container (USER PLANE CONNECTION RELEASE REQUEST message), Additional information(Routing identifier))
The AMF invokes an Namf_Communication_N1MessageNotify service operation towards the LMF to transfer USER PLANE CONNECTION RELEASE REQUEST message from the UE. The AMF ideitifies the LMF using the Routing identifier.
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