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***** 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 secured user plane connection: A connection used for LCS signaling message transport via user plane between the UE and the LMF. The LCS secured user plane 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 network initiated 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
[bookmark: _Toc160553757]***** 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 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 network initiated 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.
[bookmark: _Toc160553763]***** change *****
[bookmark: _Toc160553766]5.1	General
The user plane location solution as described in the present specification, i.e. LCS-UPP, may co-exist with other user plane location solutions such as OMA SUPL. The use of OMA SUPL in a 3GPP network is described in 3GPP TS 38.305 [6] and 3GPP TS 23.271 [5].
For UEs supporting another user plane location solution in addition to LCS-UPP, the following indications and parameters can be used to control which user plane location solution is used for such UEs:
a)	LCS-UPP bit in NAS 5GMM capability IE (see 3GPP TS 24.501 [4]);
b)	SUPL bit in NAS 5GMM capability IE (see 3GPP TS 24.501 [4]);
c)	LCS-UPP bit in NAS 5GS network feature support IE (see 3GPP TS 24.501 [4]); and
d)	SUPL bit in NAS 5GS network feature support IE (see 3GPP TS 24.501 [4]).
[bookmark: _Toc160553767]***** 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 secured user plane connection for LCS-UPP:
1)	Initiated by the network:
i)	network initiated 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 network initiated user plane connection establishment procedure.
b)	Procedures related to releasing the LCS secured user plane connection for LCS-UPP:
1)	Initiated by the network:
i)	network initiated 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 network initiated user plane connection release procedure.
[bookmark: _Toc517469172][bookmark: _Toc26193014][bookmark: _Toc26193086][bookmark: _Toc35266489][bookmark: _Toc43195248][bookmark: _Toc45264002][bookmark: _Toc92299344][bookmark: _Toc146237846][bookmark: _Toc160553772]***** 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 network initiated 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 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 network initiated user plane connection establishment procedure messages.


Figure 6.2.1.1.1.1: Signalling transport for network initiated user plane connection establishment procedure
[bookmark: _Toc160553776]***** change *****
6.2.1.1.2	Network initiated user plane connection establishment procedure initiation by the network
The LMF initiates the network initiated user plane connection establishment procedure by sending the USER PLANE CONNECTION ESTABLISHMENT COMMAND message to the UE and starts the T5012 timer, (see example in figure 6.2.1.1.2.1). The LMF shall:
a)	create the USER PLANE CONNECTION ESTABLISHMENT COMMAND message;
b)	send the USER PLANE CONNECTION ESTABLISHMENT COMMAND message to the UE; and
c)	start a timer T5012 upon sending the USER PLANE CONNECTION ESTABLISHMENT COMMAND message.


Figure 6.2.1.1.2.1: Network initiated Uuser plane connection establishment procedure
[bookmark: _Toc160553777]***** change *****
[bookmark: _Toc160553780]6.2.1.1.6	Abnormal cases on the network side
The following abnormal cases can be identified:
a)	Expiry of the timer T5012.
	The network shall, on the first expiry of the timer T5012, retransmit the USER PLANE CONNECTION ESTABLISHMENT COMMAND message and shall reset and start timer T5012. This retransmission is repeated up to four times, i.e. on the fifth expiry of timer T5012, the LMF shall abort the network initiated user plane connection establishment procedure.
b)	Lower layer failure before the USER PLANE CONNECTION ESTABLISHMENT COMPLETE or USER PLANE CONNECTION ESTABLISHMENT COMMAND REJECT message is received.
	The network shall abort the network initiated user plane connection establishment procedure.
c)	Network initiated Uuser plane connection establishment procedure and UE requested user plane connection establishment procedure collision
	If the LMF receives a USER PLANE CONNECTION ESTABLISHMENT REQUEST message during the network initiated user plane connection establishment procedure, the LMF shall ignore the USER PLANE CONNECTION ESTABLISHMENT REQUEST message and proceed with the network initiated user plane connection establishment procedure.
[bookmark: _Toc160553781]***** change *****
6.2.1.1.7	Abnormal cases in the UE
The following abnormal cases can be identified:
a)	Transmission failure of USER PLANE CONNECTION ESTABLISHMENT COMPLETE message or USER PLANE CONNECTION ESTABLISHMENT COMMAND REJECT message.
	The network initiated user plane connection establishment procedure shall be aborted.
[bookmark: _Toc160553782][bookmark: _Toc26193026][bookmark: _Toc26193098][bookmark: _Toc35266501][bookmark: _Toc43195260][bookmark: _Toc45264014][bookmark: _Toc92299356][bookmark: _Toc146237858]***** change *****
[bookmark: _Toc160553783]6.2.1.2.1	General
The network initiated user plane connection release procedure enables the network to release the LCS 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 network initiated user plane connection release procedure.


Figure 6.2.1.2.1.1: Signalling transport for network initiated user plane connection release procedure
[bookmark: _Toc160553784]***** change *****
[bookmark: _Toc144300620]6.2.1.2.2	User plane connection release procedure initiation by LMF
The LMF initiates the network initiated user plane connection release procedure by sending the USER PLANE CONNECTION RELEASE COMMAND message to the UE, as shown in figure 6.2.1.2.2.1, the LMF:
a)	shall generate the USER PLANE CONNECTION RELEASE COMMAND message according to subclause 10.3.6;
b)	shall send the USER PLANE CONNECTION RELEASE COMMAND message to the UE; and
c)	shall start a timer T5010 upon sending the USER PLANE CONNECTION RELEASE COMMAND message.


Figure 6.2.1.2.2.1: Network initiated Uuser plane connection release procedure
[bookmark: _Hlk151036759][bookmark: _Toc160553785]***** 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 secured user plane connection and locally release the LCS secured user plane connection between the UE and the LMF.
b)	Network initiated Uuser 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 network initiated user plane connection release procedure, the LMF shall ignore the USER PLANE CONNECTION RELEASE REQUEST message and proceed with the network initiated user plane connection release procedure.
[bookmark: _Toc160553787]***** 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 a secured 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 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 network initiated 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
[bookmark: _Toc160553790]***** 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 secured user plane connection, the LMF shall perform the network initiated user plane connection establishment procedure as specified in subclause 6.2.1.
[bookmark: _Toc160553792]***** change *****
[bookmark: _Toc160553794]6.2.2.1.7	Abnormal cases on the network side
The following abnormal cases can be identified:
a)	USER PLANE CONNECTION ESTABLISHMENT REQUEST message received after the USER PLANE CONNECTION ESTABLISHMENT COMMAND message has been sent and before the USER PLANE CONNECTION ESTABLISHMENT COMPLETE message is received
	The previously initiated network initiated user plane connection establishment procedure shall be progressed and the new initiated UE requested user plane connection establishment procedure shall be aborted.
[bookmark: _Toc160553795]***** 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 secured user plane connection between the UE and the LMF via the control plane. The UE requests release of an LCS 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 network initiated 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 requested user plane connection release procedure.



Figure 6.2.2.2.1.1: Signalling transport for UE requested user plane connection release procedure
[bookmark: _Toc160553797]***** change *****
6.2.2.2.2	UE requested user plane connection release procedure initiation by the UE
The UE initiates the UE requested user plane connection release procedure by sending the USER PLANE CONNECTION RELEASE REQUEST message to the LMF, as shown in figure 6.2.2.2.2.1, the UE:
a)	shall generate the USER PLANE CONNECTION RELEASE REQUSET message according to subclause 10.3.8,
b)	shall send the USER PLANE CONNECTION REELEASE REQUEST message to the LMF; and
c)	shall start a timer T5013 upon sending the USER PLANE CONNECTION RELEASE REQUEST message.


Figure 6.2.2.2.2.1: UE requested user plane connection release procedure
[bookmark: _Toc160553798]***** change *****
6.2.2.2.3	UE requested user plane connection release procedure accepted by the LMF
Upon reception of a USER PLANE CONNECTION RELEASE REQUEST message from the UE, the LMF shall perform the network-initiated user plane connection release procedure as specified in subclause 6.2.1.2.
[bookmark: _Toc160553799]***** change *****
[bookmark: _Toc160553864]11.2.3	LCS session identity
[bookmark: _Hlk158214471]The purpose of the LCS session identity information element is to identify the LCS session transferred in the user plane between the UE and the LMF. The LCS session identity value is set to the correlation identifier or the routing identifier for Location supplementary services messages and LPP messages.
The LCS-UP payload type information element is coded as shown in figure 11.2.3.1 and table 11.2.3.1
The LCS-UP payload type information element is a type 4 information element with a minimum length of 3 octets.
	8
	7
	6
	5
	4
	3
	2
	1
	

	LCS session identity IEI
	octet 1

	Length of LCS session identity contentslength
	octet 2

	LCS session identity value
	octets 3-n


Figure 11.2.3.1: LCS session identity information element
Table 11.2.3.1: LCS session identity information element
	LCS session identity value (octet 3 to octet n)

	

	The LCS session identity value is set to the correlation identifier or routing identifier for Location supplementary services messages and LPP messages. The coding of the LCS session identity value is dependent on the LCS application.



[bookmark: _Toc160553865]***** change *****
[bookmark: _Toc160553866][bookmark: OLE_LINK11]11.3.1	LMF LCS-UP address
The purpose of the LMF LCS-UP address information element is to carry the user plane positioning address of the LMF.
The LMF LCS-UP address information element is coded as shown in figure 11.3.1.1 and table 11.3.1.1.
The LMF LCS-UP address information element is a type 4 information element with minimum length of 4 octets and maximum length of 257 octets.
	8
	7
	6
	5
	4
	3
	2
	1
	

	LMF LCS-UP address IEI
	octet 1

	Length of LMF LCS-UP address lengthcontents
	octet 2

	LMF LCS-UP address type
	octet 3

	LMF LCS-UP address
	octets 4-z


Figure 11.3.1.1: LMF LCS-UP address information element
Table 11.3.1.1: LMF LCS-UP address information element
	LMF LCS-UP address type (octet 3)

	Bits

	8
	7
	6
	5
	4
	3
	2
	1
	
	

	0
	0
	0
	0
	0
	0
	0
	1
	
	IPv4

	0
	0
	0
	0
	0
	0
	1
	0
	
	IPv6

	0
	0
	0
	0
	0
	0
	1
	1
	
	IPv4v6

	0
	0
	0
	0
	0
	1
	0
	0
	
	FQDN

	All other values are spare. If received they shall be ignored.

	

	If the LMF LCS-UP address type indicates IPv4, then the LMF LCS-UP address field contains an IPv4 address in octet 4 to octet 7.

	

	If the LMF LCS-UP address type indicates IPv6, then the LMF LCS-UP address field contains an IPv6 address in octet 4 to octet 19.

	

	If the LMF LCS-UP address type indicates IPv4v6, then the LMF LCS-UP address field contains two IP addresses. The first IP address is an IPv4 address in octet 4 to octet 7. The second IP address is an IPv6 address in octet 8 to octet 23.

	

	If the LMF LCS-UP address type indicates FQDN, octet 4 to octet z is encoded as defined in subclause 19.4.2.1 in 3GPP TS 23.003 [10].
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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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Network initiated 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 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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TRANSPORT message.
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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 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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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.

Network initiated 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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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 AMF invokes an Namf_Communication_N1MessageNotify service 

operation towards the LMF to transfer USER PLANE CONNECTION 
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using the Routing identifier.


Microsoft_Visio_Drawing1.vsdx
UE
AMF
LMF
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.
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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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