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Foreword
[bookmark: spectype3]This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).
The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:
Version x.y.z
where:
x	the first digit:
1	presented to TSG for information;
2	presented to TSG for approval;
3	or greater indicates TSG approved document under change control.
y	the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.
z	the third digit is incremented when editorial only changes have been incorporated in the document.
In the present document, modal verbs have the following meanings:
shall		indicates a mandatory requirement to do something
shall not	indicates an interdiction (prohibition) to do something
The constructions "shall" and "shall not" are confined to the context of normative provisions, and do not appear in Technical Reports.
The constructions "must" and "must not" are not used as substitutes for "shall" and "shall not". Their use is avoided insofar as possible, and they are not used in a normative context except in a direct citation from an external, referenced, non-3GPP document, or so as to maintain continuity of style when extending or modifying the provisions of such a referenced document.
should		indicates a recommendation to do something
should not	indicates a recommendation not to do something
may		indicates permission to do something
need not	indicates permission not to do something
The construction "may not" is ambiguous and is not used in normative elements. The unambiguous constructions "might not" or "shall not" are used instead, depending upon the meaning intended.
can		indicates that something is possible
cannot		indicates that something is impossible
The constructions "can" and "cannot" are not substitutes for "may" and "need not".
will		indicates that something is certain or expected to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
will not		indicates that something is certain or expected not to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
might	indicates a likelihood that something will happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
might not	indicates a likelihood that something will not happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
In addition:
is	(or any other verb in the indicative mood) indicates a statement of fact
is not	(or any other negative verb in the indicative mood) indicates a statement of fact
3GPP TS 24.572 0.4.0 (2023-11)
15
Release 18

The constructions "is" and "is not" do not indicate requirements.
3GPP
[bookmark: introduction][bookmark: scope][bookmark: _Toc151470137]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 user plane connection between the UE and the LMF.
The present document also specifies the user plane protocol to support location event reporting over 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 for supporting Location Services in 5GS.
[bookmark: references][bookmark: _Toc151470138]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 23.273: "5G System (5GS) Location Services (LCS); Stage 2".
[3]	3GPP TS 24.571: "5G System (5GS) Control plane Location Services (LCS) procedures; Stage 3".
[4]	3GPP TS 24.501: "Non-Access-Stratum (NAS) protocol for 5G System (5GS); Stage 3".
[5]	3GPP TS 23.271: "Functional stage 2 description of Location Services (LCS)".
[6]	3GPP TS 38.305: "Stage 2 functional specification of User Equipment (UE) positioning in NG-RAN".
[7]	3GPP TS 24.007: "Mobile radio interface signalling layer 3; General aspects".
[8]	3GPP TS 33.501: "Security architecture and procedures for 5G System".
[9]	3GPP TS 24.526: "UE policies for 5G System (5GS); Stage 3".
[10]	3GPP TS 23.003: "Numbering, addressing and identification".
[11]	3GPP TS 24.080: "Mobile radio interface layer 3 supplementary services specification; Formats and coding".
[bookmark: definitions][bookmark: _Toc151470139]3	Definitions of terms, symbols and abbreviations
[bookmark: _Toc151470140]3.1	Terms
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].
[bookmark: _Toc151470141]3.2	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].
FQDN	Fully Qualified Domain Name
LCS	LoCation Service
LCS-UP	Location Services User Plane
LCS-UPP	Location Services User Plane Protocol
LMF	Location Management Function
LPP	LTE Positioning Protocol
SUPL	Secure User Plane Location
TLS	Transport Layer Security
UPP-CM	User Plane Positioning Connection Management
[bookmark: clause4][bookmark: _Toc151470142]4	General
[bookmark: _Toc151470143]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 a secured user plane connection for user plane positioning; and
-	user plane transport procedures to provide a transport of LPP and LCS-SS.
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].
[bookmark: _Toc151470144]4.2	LCS-UP positioning management
[bookmark: _Toc151470145]4.2.1	General
In order to ensure the transfer of LCS-SS messages and LPP messages via the user plane, the UE and the LMF shall perform the LCS user plane positioning management including:
a)	PDU session management (see subclause 4.2.2);
b)	user plane positioning connection management (see subclause 4.2.3).
[bookmark: _Toc151470146]4.2.2	PDU session management
A PDU session for the user plane positioning between the UE and the network is a prerequisite for 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 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-initiated user plane connection establishment procedure and 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: _Toc151470147]4.2.3	User plane positioning connection management
The user plane positioning connection managementis to support the establishment, modification, and release of 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 to the UE. The UE can also send the user plane positioning request message to the LMF to obtain the user plane connection information. The user plane connection information includes the address of the LMF.
[bookmark: _Toc151470148]4.3	Security
After a successful PDU session establishment providing user plane connectivity, a 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.
[bookmark: _Toc151470149]5	Co-existence of user plane location solutions
[bookmark: _Toc151470150]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 in NAS 5GMM capability IE (see 3GPP TS 24.501 [4]);
b)	SUPL in NAS 5GMM capability IE (see 3GPP TS 24.501 [4]);
c)	LCS-UPP in NAS 5GS network feature support IE (see 3GPP TS 24.501 [4]); and
d)	SUPL in NAS 5GS network feature support IE (see 3GPP TS 24.501 [4]).
[bookmark: _Toc151470151]5.2	User plane location solution selection
UEs supporting one or more user plane location solution(s) shall indicate its supported user plane location solution(s) to the network using the LCS-UPP bit, the SUPL bit or both in the 5GMM capability IE during the initial and mobility registration procedure as described in 3GPP TS 24.501 [4].
If the UE supports LCS-UPP, SUPL or both, the network shall indicate support of user plane location solution(s) to the UE using LCS-UPP bit, the SUPL bit or both in the 5GS network feature support IE during the initial and mobility registration procedure as described in 3GPP TS 24.501 [4]. The user plane location solution(s) indicated as supported by the network to the UE is selected based on network supported solutions, UE supported solutions and operator policy.
After the UE receives the indication of the supported user plane location solution(s) by the network, and when needed, a user plane location solution supported by both the UE and the network can be initiated and used.
[bookmark: _Toc22050949][bookmark: _Toc26193012][bookmark: _Toc26193084][bookmark: _Toc35266487][bookmark: _Toc43195246][bookmark: _Toc45264000][bookmark: _Toc92299342][bookmark: _Toc146237844][bookmark: _Toc151470152]6	Elementary procedures for UPP-CM
[bookmark: _Toc26193013][bookmark: _Toc26193085][bookmark: _Toc35266488][bookmark: _Toc43195247][bookmark: _Toc45264001][bookmark: _Toc92299343][bookmark: _Toc146237845][bookmark: _Toc151470153]6.1	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 a secure 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].
[bookmark: _Toc517469172][bookmark: _Toc26193014][bookmark: _Toc26193086][bookmark: _Toc35266489][bookmark: _Toc43195248][bookmark: _Toc45264002][bookmark: _Toc92299344][bookmark: _Toc146237846][bookmark: _Toc151470154]6.2	UPP-CM procedures
[bookmark: _Toc517469174][bookmark: _Toc26193015][bookmark: _Toc26193087][bookmark: _Toc35266490][bookmark: _Toc43195249][bookmark: _Toc45264003][bookmark: _Toc92299345][bookmark: _Toc146237847][bookmark: _Toc151470155]6.2.1	Overview
User plane positioning connection management (UPP-CM) procedures are performed between an LMF and a UE supporting user plane positioning.
The following network initiated UPP-CM procedure is specified:
a)	user plane connection information provisioning procedure.
The following UE initiated UPP-CM procedure is specified:
a)	user plane connection information request procedure.
Editor's note:	It is FFS whether further procedures can be defined.
[bookmark: _Toc151470156]6.2.2	Network initiated UPP-CM procedures
[bookmark: _Toc517469175][bookmark: _Toc26193016][bookmark: _Toc26193088][bookmark: _Toc35266491][bookmark: _Toc43195250][bookmark: _Toc45264004][bookmark: _Toc92299346][bookmark: _Toc146237848][bookmark: _Toc151470157]6.2.2.1	User Plane Connection Information Provisioning
[bookmark: _Toc517469176][bookmark: _Toc26193017][bookmark: _Toc26193089][bookmark: _Toc35266492][bookmark: _Toc43195251][bookmark: _Toc45264005][bookmark: _Toc92299347][bookmark: _Toc146237849][bookmark: _Toc151470158]6.2.2.1.1	General
The user plane connection information provisioning operations enable the network to provide the user plane connection information to the UE as described in clause 6.18.1 of 3GPP TS 23.273 [2]. The user plane connection information is encapsulated in the UPP-CMI container of the DL NAS TRANSPORT message, and the user plane positioning acknowledge is encapsulated in the UPP-CMI container of the UL NAS TRANSPORT message as defined in 3GPP TS 24.501 [4]. Figure 6.2.2.1.1.1 illustrates an example of the NAS signalling transport for user plane connection information provisioning.


Figure 6.2.2.1.1.1: NAS signalling transport for user plane connection information provisioning
[bookmark: _Toc26193026][bookmark: _Toc26193098][bookmark: _Toc35266501][bookmark: _Toc43195260][bookmark: _Toc45264014][bookmark: _Toc92299356][bookmark: _Toc146237858][bookmark: _Toc151470159]6.2.2.2	User plane connection release procedure
[bookmark: _Toc151470160]6.2.2.2.1	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 complete message is encapsulated in the UPP-CMI container of the UL NAS TRANSPORT message. Figure 6.2.2.2.1.1 illustrates an example of the NAS signalling transport for the user plane connection release procedure.


Figure 6.2.2.2.1.1: NAS signalling transport for user plane connection release procedure
[bookmark: _Toc151470161][bookmark: _Toc144300620]6.2.2.2.2	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 6.2.2.2.2.1, the LMF:
a)	shall generate the USER PLANE CONNECTION RELEASE COMMAND message according to subclause 10.3.5,
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 6.2.2.2.2.1: LMF-initiated user plane connection release procedure
[bookmark: _Hlk151036759][bookmark: _Toc151470162]6.2.2.2.3	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 sending LCS-UPP messages, terminate the TLS connection, create a USER PLANE CONNECTION RELEASE COMPLETE message according to clause 10.3.6 and send it to the LMF, and consider the 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 user plane connection between the UE and the LMF as released.
[bookmark: _Toc151470163]6.2.2.2.4	Abnormal cases on the network
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 the procedure and locally release the user plane connection between the UE and the LMF.
[bookmark: _Toc151470164]6.2.3	UE initiated UPP-CM procedures
[bookmark: _Toc26193027][bookmark: _Toc26193099][bookmark: _Toc35266502][bookmark: _Toc43195261][bookmark: _Toc45264015][bookmark: _Toc92299357][bookmark: _Toc146237859][bookmark: _Toc151470165]6.2.3.1	UE Originated User Plane Connection Establishment Request
[bookmark: _Toc26193028][bookmark: _Toc26193100][bookmark: _Toc35266503][bookmark: _Toc43195262][bookmark: _Toc45264016][bookmark: _Toc92299358][bookmark: _Toc146237860][bookmark: _Toc151470166]6.2.3.1.1	General
The UE originated user plane connection establishment request operations enable the UE to obtain the user plane connection information from the network as described in clause 6.18.2 of 3GPP TS 23.273 [2]. The user plane positioning request message is encapsulated in the UPP-CMI container of the UL NAS TRANSPORT, and the user plane connection information is encapsulated in the UPP-CMI container of the DL NAS TRANSPORT message as defined in 3GPP TS 24.501 [4]. Figure 6.2.3.1.1.1 illustrates an example of the NAS signalling transport for UE originated user plane connection establishment request.

[bookmark: _GoBack]Figure 6.2.3.1.1.1: NAS signalling transport for UE originated user plane connection establishment request
[bookmark: _Toc151470167]7	Elementary procedures for LCS-UPP
[bookmark: _Toc151470168]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:
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.
Editor’s note:	Additional LCS-UPP procedures between the LMF and the UE, e.g. for LCS-UP connection management, is FFS
The uplink LCS-UP transport procedures and the downlink LCS-UP transport 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.
[bookmark: _Toc151470169]7.2	LCS-UPP message transport
[bookmark: _Toc151470170]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 TLS connection. The UE and the LMF shall use the TLS connection to exchange LCS-UP messages.
[bookmark: _Toc151470171]7.3	LCS-UPP procedures
[bookmark: _Toc151470172]7.3.1	General
The LCS-UPP transport procedure is used to transport both the LPP messages and the location supplementary services messages via a secured user plane connection between the UE and the LMF.
[bookmark: _Toc151470173]7.3.2	Uplink LCS-UP transport procedure
[bookmark: _Toc151470174]7.3.2.1	General
[bookmark: OLE_LINK3]The purpose of the uplink LCS-UP transport procedure is to provide a transport of an uplink user plane message containing:
a)	LPP message(s); or
b)	location supplementary services message (see clause 7.1).
[bookmark: _Toc151470175]7.3.2.2	Uplink LCS-UP transport procedure initiation by 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, the UE:
a) [bookmark: OLE_LINK6][bookmark: OLE_LINK1]shall generate the UL LCS-UP TRANSPORT message according to clause 10.2.1 by setting:
1)	the LCS-UP payload type IE indicating which user plane message is transported; 
2)	the LCS-UP payload IE which includes at least one of the following;
i)	LPP message(s); or
ii)	Location supplementary services message; and
b) shall send the UL LCS-UP TRANSPORT message to the LMF over the user plane connection used for LCS-UPP.


Figure 7.3.2.2.1: Uplink LCS-UP transport procedure initiation by UE
[bookmark: _Toc151470176]7.3.2.3	Uplink LCS-UP transport procedure accepted by LMF
Upon reception of a UL LCS-UP TRANSPORT message from the UE, if the LCS-UP payload type IE is set to:
a)	"LTE Positioning Protocol (LPP) message", the LCS-UP entity of the LMF shall forward the contents of the LCS-UP payload IE to the LPP entity of the LMF; or 
b)	"Location supplementary services message", the LCS-UP entity of the LMF shall forward the contents of the LCS-UP payload IE to the supplementary services entity of the LMF.
[bookmark: _Toc151470177]7.3.2.4	Uplink LCS-UP transport procedure not accepted by LMF
Editor's note:	Cases and handling of Uplink LCS-UPP transport procedure not accepted by LMF are FFS.
[bookmark: _Toc151470178]7.3.2.5	Abnormal cases in the UE
[bookmark: _Toc151470179]7.3.2.5	Abnormal cases on the network side
[bookmark: _Toc151470180]7.3.3	Downlink LCS-UP transport procedure
[bookmark: _Toc151470181]7.3.3.1	General
[bookmark: OLE_LINK4]The purpose of the downlink LCS-UP transport procedure is to provide a transport of a down link user plane message containing:
a)	LPP message(s); or
b)	location supplementary services message (see clause 7.1).
[bookmark: _Toc151470182]7.3.3.2	Downlink LCS-UP transport procedure initiation by 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, the LMF:
a)	shall generate the DL LCS-UP TRANSPORT message according to clause 10.2.2 which includes:
1)	the LCS-UP payload type IE to indicate which user plane message is transported; and
2)	the LCS-UP payload IE which includes at least one of the following;
i)	LPP message(s); or
ii)	Location supplementary services message; and
b)	shall send the DL LCS-UP TRANSPORT message to the UE over the user plane connection used for LCS-UPP.


Figure 7.3.3.2.1: Downlink LCS-UP transport procedure initiation by LMF
[bookmark: _Toc151470183]7.3.3.3	Downlink LCS-UP transport of messages accepted by the UE
Upon reception of a DL LCS-UP TRANSPORT message from the LMF, the LCS-UP entity of the UE shall forward the LCS-UP payload type, the contents of the LCS-UP payload IE to the upper layer location services application.
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 a 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 procedure as described in clause 6.16 of 3GPP TS 23.273 [2].
The UE uses the information of user plane connection provisioned by the network, as specified in clause 5.2.1.3 of 3GPP TS 24.571 [3], to establish secure user plane connection with the LCS client or AF.
NOTE:	How to manage a secure 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.
[bookmark: _Toc151470184]9	Handling of unknown, unforeseen and erroneous protocol data
[bookmark: _Toc151470185]9.1	General
[bookmark: OLE_LINK13]The procedures specified in the present document apply to those LCS-UPP messages and UPP-CM messages which pass the checks described in this clause.
This clause also specifies procedures for the handling of unknown, unforeseen and erroneous protocol data by the receiving entity. These procedures are called "error handling procedures", but in addition to providing recovery mechanisms for error situations they define a compatibility mechanism for future extensions of the protocols.
Detailed error handling procedures in the network are implementation dependent and may vary from PLMN to PLMN. However, when extensions of this protocol are developed, networks are assumed to have the error handling which is indicated in this clause as mandatory ("shall") and that is indicated as strongly recommended ("should").
Also, the error handling of the network is only considered as mandatory or strongly recommended when certain thresholds for errors are not reached during a dedicated connection.
For definition of semantical and syntactical errors see 3GPP TS 24.007 [7], clause 11.4.2.
[bookmark: _Toc20232857][bookmark: _Toc27746961][bookmark: _Toc36213145][bookmark: _Toc36657322][bookmark: _Toc45286987][bookmark: _Toc51948256][bookmark: _Toc51949348][bookmark: _Toc123901721][bookmark: _Toc151470186]9.2	Message too short or too long
[bookmark: _Toc151470187]9.2.1	Message too short
When a message is received that is too short to contain a complete message type information element, that message shall be ignored, cf. 3GPP TS 24.007 [7].
[bookmark: _Toc151470188]9.2.2	Message too long
The maximum size of a LCS-UPP message or a UPP-CM message is 65535 octets.
[bookmark: _Toc20232863][bookmark: _Toc27746967][bookmark: _Toc36213151][bookmark: _Toc36657328][bookmark: _Toc45286993][bookmark: _Toc51948262][bookmark: _Toc51949354][bookmark: _Toc123901727][bookmark: _Toc151470189]9.3	Unknown or unforeseen message type
If the UE receives a LCS-UPP message with message type not defined for the LCS-UPP or not implemented by the receiver, it shall ignore the LCS-UPP message.
NOTE 1:	A message type not defined for the LCS-UPP in the given direction is regarded by the receiver as a message type not defined for the LCS-UPP, see 3GPP TS 24.007 [7].
If the UE receives a message not compatible with the LCS-UPP state, the UE shall ignore the LCS-UPP message.
If the UE receives a UPP-CM message with message type not defined for the UPP-CM or not implemented by the receiver, it shall ignore the UPP-CM message.
NOTE 2:	A message type not defined for the UPP-CM in the given direction is regarded by the receiver as a message type not defined for the UPP-CM, see 3GPP TS 24.007 [7].
If the UE receives a message not compatible with the UPP-CM state, the UE shall ignore the UPP-CM message.
[bookmark: _Toc20232864][bookmark: _Toc27746968][bookmark: _Toc36213152][bookmark: _Toc36657329][bookmark: _Toc45286994][bookmark: _Toc51948263][bookmark: _Toc51949355][bookmark: _Toc123901728][bookmark: _Toc151470190]9.4	Non-semantical mandatory information element errors
When on receipt of a message,
a)	an "imperative message part" error; or
b)	a "missing mandatory IE" error
is diagnosed or when a message containing:
a)	a syntactically incorrect mandatory IE;
b)	an IE unknown in the message, but encoded as "comprehension required" (see 3GPP TS 24.007 [7]); or
c)	an out of sequence IE encoded as "comprehension required" (see 3GPP TS 24.007 [7]) is received,
the UE shall ignore the LCS-UPP message or UPP-CM the message.
[bookmark: _Toc20232868][bookmark: _Toc27746972][bookmark: _Toc36213156][bookmark: _Toc36657333][bookmark: _Toc45286998][bookmark: _Toc51948267][bookmark: _Toc51949359][bookmark: _Toc123901732][bookmark: _Toc151470191]9.5	Unknown and unforeseen IEs in the non-imperative message part
[bookmark: _Toc33963265][bookmark: _Toc34393335][bookmark: _Toc45216151][bookmark: _Toc51931720][bookmark: _Toc59208996][bookmark: _Toc68196325][bookmark: _Toc146712422][bookmark: _Toc151470192]9.5.1	IEIs unknown in the message
The UE shall ignore all IEs unknown in a message which are not encoded as "comprehension required" (see 3GPP TS 24.007 [7]).
[bookmark: _Toc33963266][bookmark: _Toc34393336][bookmark: _Toc45216152][bookmark: _Toc51931721][bookmark: _Toc59208997][bookmark: _Toc68196326][bookmark: _Toc146712423][bookmark: _Toc151470193]9.5.2	Out of sequence IEs
The UE shall ignore all out of sequence IEs in a message which are not encoded as "comprehension required" (see 3GPP TS 24.007 [7]).
[bookmark: _Toc33963267][bookmark: _Toc34393337][bookmark: _Toc45216153][bookmark: _Toc51931722][bookmark: _Toc59208998][bookmark: _Toc68196327][bookmark: _Toc146712424][bookmark: _Toc151470194]9.5.3	Repeated IEs
If an information element with format T, TV, TLV, or TLV-E is repeated in a message in which repetition of the information element is not specified in clause 10, the UE shall handle only the contents of the information element appearing first and shall ignore all subsequent repetitions of the information element. When repetition of information elements is specified, the UE shall handle only the contents of specified repeated information elements. If the limit on repetition of information elements is exceeded, the UE shall handle the contents of information elements appearing first up to the limit of repetitions and shall ignore all subsequent repetitions of the information element.
[bookmark: _Toc20232872][bookmark: _Toc27746976][bookmark: _Toc36213160][bookmark: _Toc36657337][bookmark: _Toc45287002][bookmark: _Toc51948271][bookmark: _Toc51949363][bookmark: _Toc123901736][bookmark: _Toc151470195]9.6	Non-imperative message part errors
[bookmark: _Toc33963269][bookmark: _Toc34393339][bookmark: _Toc45216155][bookmark: _Toc51931724][bookmark: _Toc59209000][bookmark: _Toc68196329][bookmark: _Toc146712426][bookmark: _Toc151470196]9.6.1	General
This category includes:
a)	syntactically incorrect optional IEs; and
b)	conditional IE errors.
[bookmark: _Toc33963270][bookmark: _Toc34393340][bookmark: _Toc45216156][bookmark: _Toc51931725][bookmark: _Toc59209001][bookmark: _Toc68196330][bookmark: _Toc146712427][bookmark: _Toc151470197]9.6.2	Syntactically incorrect optional IEs
The UE shall treat all optional IEs that are syntactically incorrect in a message as not present in the message.
[bookmark: _Toc33963271][bookmark: _Toc34393341][bookmark: _Toc45216157][bookmark: _Toc51931726][bookmark: _Toc59209002][bookmark: _Toc68196331][bookmark: _Toc146712428][bookmark: _Toc151470198]9.6.3	Conditional IE errors
When upon receipt of a LCS-UPP message, the UE diagnoses a "missing conditional IE" error or an "unexpected conditional IE" error, or when it receives a LCS-UPP message containing at least one syntactically incorrect conditional IE, the UE shall ignore the message.
When upon receipt of a UPP-CM message, the UE diagnoses a "missing conditional IE" error or an "unexpected conditional IE" error, or when it receives a UPP-CM message containing at least one syntactically incorrect conditional IE, the UE shall ignore the message.
[bookmark: _Toc20232875][bookmark: _Toc27746979][bookmark: _Toc36213163][bookmark: _Toc36657340][bookmark: _Toc45287005][bookmark: _Toc51948274][bookmark: _Toc51949366][bookmark: _Toc123901739][bookmark: _Toc151470199]9.7	Messages with semantically incorrect contents
When a message with semantically incorrect contents is received, the UE shall perform the foreseen reactions of the procedural part of clause 7.3. If, however no such reactions are specified, the UE shall ignore the message.
[bookmark: _Toc115079347][bookmark: _Toc151470200]10	Message functional definitions and contents
[bookmark: _Toc525231308][bookmark: _Toc59198708][bookmark: _Toc59199299][bookmark: _Toc115079348][bookmark: _Toc151470201]10.1	Overview
[bookmark: OLE_LINK12]This clause contains the definition and contents of the messages used in the procedures described in the present document, which include:
a)	LCS-UPP messages as defined in clause 10.2; and
b)	UPP-CM messages as defined in clause 10.3.
[bookmark: _Toc151470202]10.2	LCS-UPP messages
Editor's note: This clause will provide the definitions of LCS-UPP messages. 
[bookmark: _Toc151470203]10.2.1	UL LCS-UP transport
[bookmark: _Toc20232880][bookmark: _Toc27746984][bookmark: _Toc36213168][bookmark: _Toc36657345][bookmark: _Toc45287010][bookmark: _Toc51948279][bookmark: _Toc51949371][bookmark: _Toc131396328][bookmark: _Toc151470204]10.2.1.1	Message definition
The UL LCS-UP TRANSPORT message is sent by the UE to the LMF to transport the LPP message(s) or the location supplementary services message. See table 10.2.1.1.1.
Message type:	UL LCS-UP TRANSPORT
Significance:	dual
Direction:	UE to network
Table 10.2.1.1.1: UL LCS-UP TRANSPORT message content
	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	[bookmark: _Hlk148022836]
	UL LCS-UP TRANSPORT message identity
	Message type
11.2.3
	M
	V
	1

	
	LCS-UP payload type
	LCS-UP payload type 11.2.2
	M
	V
	1

	
	LCS-UP payload
	LCS-UP payload 11.2.1
	M
	LV-E
	3-65537


[bookmark: _Toc151470205]10.2.2	DL LCS-UP transport
[bookmark: _Toc151470206]10.2.2.1	Message definition
The DL LCS-UP TRANSPORT message is sent by the LMF to the UE to transport the LPP message(s) or the location supplementary services message(s). See table 10.2.2.1.1.
Message type:	DL LCS-UP TRANSPORT
Significance:	dual
Direction:	Network to UE
Table 10.2.2.1.1: DL LCS-UP TRANSPORT message content
	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	DL LCS-UP TRANSPORT message identity
	Message type
11.2.3
	M
	V
	1

	
	LCS-UP payload type
	LCS-UP payload type
11.2.2
	M
	V
	1

	
	LCS-UP payload
	LCS-UP payload
11.2.1
	M
	LV-E
	3-65537


[bookmark: _Toc151470207]10.3	UPP-CM messages
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 10.3.5); and
-	the USER PLANE CONNECTION RELEASE COMPLETE message (see subclause 10.3.6).
[bookmark: _Toc151470208][bookmark: OLE_LINK7][bookmark: OLE_LINK5]10.3.1	User plane connection establishment command
[bookmark: _Toc151470209]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 TLS 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 identity
	Message type
11.2.3
	M
	V
	1

	11
	LMF LCS-UP address
	LMF LCS-UP address
11.3.3
	O
	TLV
	4-257


Editor's note: Whether LMF LCS-UP address is mandatory or optional is FFS.
[bookmark: _Toc151470210]10.3.2	User plane connection establishment complete
[bookmark: _Toc151470211]10.3.2.1	Message definition
The user plane connection complete message is sent by the UE to the LMF to acknowledge the establishment command received from LMF. See table 10.3.2.1.1.
Message type:	User Plane Connection Establishment Complete
Significance:	dual
Direction:	UE to Network
Table 10.3.2.1.1: User Plane Connection Establishment Complete message content
	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	User Plane Connection Establishment Complete message identity
	Message type
11.2.3
	M
	V
	1


[bookmark: _Toc151470212]10.3.3	User plane connection establishment reject
[bookmark: _Toc151470213]10.3.3.1	Message definition
The user plane connection reject message is sent by the UE to the LMF to reject the establishment command received from LMF. See table 10.3.3.1.1.
Message type:	User Plane Connection Establishment Reject
Significance:	dual
Direction:	UE to Network
Table 10.3.3.1.1: User Plane Connection Establishment Reject message content
	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	User Plane Connection Establishment Reject message identity
	Message type
11.2.3
	M
	V
	1


[bookmark: _Toc151470214]10.3.4	User plane connection establishment request
[bookmark: _Toc151470215]10.3.4.1	Message definition
The user plane connection establishment request message is sent by the UE to the LMF to establish a user plane connection. 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 Request message identity
	Message type
11.2.3
	M
	V
	1



[bookmark: _Toc151470216]10.3.5	User plane connection release command
[bookmark: _Toc151470217]10.3.5.1	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 10.3.5.1.1.
Message type:	USER PLANE CONNECTION RELEASE COMMAND
Significance:	dual
Direction:	Network to UE
Table 10.3.5.1.1: USER PLANE CONNECTION RELEASE COMMAND message content
	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	USER PLANE CONNECTION RELEASE COMMAND message identity
	Message type
11.2.3
	M
	V
	1



[bookmark: _Toc151470218]10.3.6	User plane connection release complete
[bookmark: _Toc151470219]10.3.6.1	Message definition
The USER PLANE CONNECTION RELEASE COMPLETE 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 10.3.6.1.1.
Message type:	USER PLANE CONNECTION RELEASE COMPLETE
Significance:	dual
Direction:	UE to network
Table 10.3.6.1.1: USER PLANE CONNECTION RELEASE COMPLETE message content
	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	USER PLANE CONNECTION RELEASE COMPLETE message identity
	Message type
11.2.3
	M
	V
	1



[bookmark: _Toc115079507][bookmark: _Toc151470220]11	Information elements coding
[bookmark: _Toc115079508][bookmark: _Toc151470221]11.1	Overview
Editor's note: This clause will provide overview description of LCS-UPP information elements coding.
[bookmark: _Toc151470222]11.2	LCS-UPP information elements
[bookmark: _Toc151470223]11.2.1	LCS-UP payload
The purpose of the LCS-UP payload information element is to transport LPP message(s) or supplementary services message.
The LCS-UP payload information element is coded as shown in figure 11.2.1.1, figure 11.2.1.2 and table 11.2.1.1.
[bookmark: OLE_LINK99]The LCS-UP payload information element is a type 6 information element with a minimum length of 3 octets and a maximum length of 65538 octets.

	8
	7
	6
	5
	4
	3
	2
	1
	

	LCS-UP payload IEI
	octet 1

	
[bookmark: OLE_LINK100][bookmark: OLE_LINK101]Length of LCS-UP payload contents
	octet 2

	
	octet 3

	
	octet 4

	LCS-UP payload contents
	

	
	octet n


Figure 11.2.1.1: LCS-UP payload information element
	8
	7
	6
	5
	4
	3
	2
	1
	

	Number of LPP messages
	octet 4

	
Length of LPP message 1
	octet 5

octet b

	
LPP message 1
	octet (b+1)*

octet c*

	
Length of LPP message 2
	octet (c+1)*

octet d*

	
LPP message 2
	octet (d+1)*

octet e*

	
…
	octet (e+1)*
…
octet f*

	
Length of LPP message n
	octet (f+1)*

octet j*

	
LPP message n
	octet (j+1)*

octet h*


Figure 11.2.1.2: LCS-UP payload contents with LCS-UP payload type "LTE Positioning Protocol (LPP) message"
Table 11.2.1.1: LCS-UP payload information element
	LCS-UP payload contents (octet 4 to octet n);

	
If the LCS-UP payload type is set to "LTE Positioning Protocol (LPP) message", the LCS-UP payload contents include one or more LPP message(s).

If the LCS-UP payload type is set to "Location supplementary services message", the LCS-UP payload contents include a location supplementary services message.




Editor's note:	The detail coding of the Location supplementary services message (i.e. event report) will be defined in the current specification and it is FFS.
[bookmark: _Toc151470224]11.2.2	LCS-UP payload type
The purpose of the LCS-UP payload type information element indicates information type included in the LCS-UP payload information element.
The LCS-UP payload type information element is coded as shown in figure 11.2.2.1 and table 11.2.2.1
The LCS-UP payload type information element is a type 1 information element.
	8
	7
	6
	5
	4
	3
	2
	1
	

	LCS-UP payload type IEI
	LCS-UP payload type value
	octet 1


Figure 11.2.2.1: LCS-UP payload type information element
Table 11.2.2.1: LCS-UP payload type information element
	LCS-UP payload type value (octet 1)

	Bits

	4
	3
	2
	1
	

	0
	0
	0
	1
	[bookmark: OLE_LINK14]LTE Positioning Protocol (LPP) message

	0
	0
	1
	0
	Location supplementary services message

	All other values are spare.



[bookmark: _Toc151470225]11.2.3	Message type
The Message type IE and its use are defined in 3GPP TS 24.007 [11]. Tables 11.2.3.1defines the value part of the message type IE used in the LCS-UPP and tables 11.2.3.2 defines the value part of the message type IE used in the UPP-CM.
The Message type is a type 3 information element, with the length of 1 octet.
Table 11.2.3.1: Message type for LCS-UPP
	Bits
	
	

	8
	7
	6
	5
	4
	3
	2
	1
	
	

	
	
	
	
	
	
	
	
	
	

	0
	1
	-
	-
	-
	-
	-
	-
	
	LCS-UPP messages

	
	
	
	
	
	
	
	
	
	

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

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



Table 11.2.3.2: Message type for UPP-CM
	Bits
	
	

	8
	7
	6
	5
	4
	3
	2
	1
	
	

	
	
	
	
	
	
	
	
	
	

	1
	1
	-
	-
	-
	-
	-
	-
	
	UPP-CM messages

	
	
	
	
	
	
	
	
	
	

	1
	1
	0
	0
	0
	0
	0
	1
	
	User Plane Connection Establishment Command

	1
	1
	0
	0
	0
	0
	1
	0
	
	User Plane Connection Establishment Complete

	1
	1
	0
	0
	0
	0
	1
	1
	
	User Plane Connection Establishment Reject

	1
	1
	0
	0
	0
	1
	0
	0
	
	User Plane Connection Establishment Request

	1
	1
	0
	0
	0
	1
	0
	1
	
	User Plane Connection Release Command

	1
	1
	0
	0
	0
	1
	1
	0
	
	User Plane Connection Release Response



[bookmark: _Toc151470226]11.3	UPP-CM information elements
[bookmark: _Toc151470227]11.3.1	Overview
Editor's note: This clause will provide overview description of UPP-CM information elements coding.
[bookmark: _Toc151470228]11.3.2	UPP-CM information elements
Editor's note: This clause will provide the definitions of UPP-CM information elements.
[bookmark: _Toc151470229]11.3.3	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 11.3.3.1 and table 11.3.3.1.
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

	LMF LCS-UP address length
	octet 2

	LMF LCS-UP address type
	octet 3

	LMF LCS-UP address
	octets 4-z


Figure 11.3.3.1: LMF LCS-UP address information element
Table 11.3.3.1: 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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Editor's note: This clause will contain a table of timers of LCS-UPP– UE side, if any.
Editor's note: This clause will contain a table of timers of LCS-UPP– network side, if any.
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UE

AMF LMF

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 information.

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

includes the user plane connection information in the Payload 

container in a DL NAS TRANSPORT message. 

DL NAS TRANSPORT

(Payload container (user plane connection 

information))

The UE establishes a user plane connection for LCS-UPP if 

there is no established user plane connection for LCS-UPP. 

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

container" and includes the "user plane positioning 

acknowledge" in the Payload container 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 positioning 

acknowledge))

The AMF invokes an Namf_Communication_N1MessageNotify 

service operation towards the LMF to transfer user plane positioning 

acknowledge from the UE.
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UE
AMF
LMF
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 information.
The AMF sets the Payload container type to "UPP-CMI container" and includes the user plane connection information in the Payload container in a DL NAS TRANSPORT message.
DL NAS TRANSPORT
(Payload container (user plane connection information))
The UE establishes a user plane connection for LCS-UPP if there is no established user plane connection for LCS-UPP.  The UE sets the Payload container type to "UPP-CMI container" and includes the "user plane positioning acknowledge" in the Payload container 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 positioning acknowledge))
The AMF invokes an Namf_Communication_N1MessageNotify service operation towards the LMF to transfer user plane positioning acknowledge from the UE.
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UE

AMF LMF

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 the user 

plane connection release command message.

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

includes the user plane connection release command message in the 

Payload container in a DL NAS TRANSPORT message. 

DL NAS TRANSPORT

(Payload container (user plane connection release 

command message))

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 in a UL NAS 

TRANSPORT message to provide a response to release the 

user plane connection.

UL NAS TRANSPORT

(Payload container (user plane connection release 

complete message))

The AMF invokes an Namf_Communication_N1MessageNotify 

service operation towards the LMF to transfer user plane connection 

release complete message from the UE.
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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 the user plane connection release command message.
The AMF sets the Payload container type to "UPP-CMI container" and includes the user plane connection release command message in the Payload container in a DL NAS TRANSPORT message.
DL NAS TRANSPORT
(Payload container (user plane connection release command message))
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 in a UL NAS TRANSPORT message to provide a response to release the user plane connection.
UL NAS TRANSPORT
(Payload container (user plane connection release complete message))
The AMF invokes an Namf_Communication_N1MessageNotify service operation towards the LMF to transfer user plane connection release complete message from the UE.
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UE

AMF LMF

Upon accept to utilize user plane connection for LCS-UPP and there is no 

established user plane connection for LCS-UPP, the LMF invokes an 

Namf_Communication_N1N2MessageTransfer service operation towards 

the AMF to request the transfer of the user plane connection information.

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

includes the user plane connection information in the Payload 

container in a DL NAS TRANSPORT message. 

DL NAS TRANSPORT

(Payload container (user plane connection 

information))

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 positioning request message in the Payload container of 

UL NAS TRANSPORT message.

UL NAS TRANSPORT

(Payload container (user plane positioning 

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. 
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Upon accept to utilize user plane connection for LCS-UPP and there is no established user plane connection for LCS-UPP, the LMF invokes an Namf_Communication_N1N2MessageTransfer service operation towards the AMF to request the transfer of the user plane connection information.
The AMF sets the Payload container type to "UPP-CMI container" and includes the user plane connection information in the Payload container in a DL NAS TRANSPORT message.
DL NAS TRANSPORT
(Payload container (user plane connection information))
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 positioning request message in the Payload container of UL NAS TRANSPORT message.
UL NAS TRANSPORT
(Payload container (user plane positioning 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.
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