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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 0.2.0 (2023-08)
13
Release 18

The constructions "is" and "is not" do not indicate requirements.
3GPP
[bookmark: introduction][bookmark: scope][bookmark: _Toc144300590]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.
Editor's note:	It is FFS whether User plane connection between UE and AF or LCS Client is in the scope of this specification.
The present document also specifies the LCS user plane connection management procedure to support the user plane connection between the UE and the LMF.
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: _Toc144300591]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".
[bookmark: definitions][bookmark: _Toc144300592]3	Definitions of terms, symbols and abbreviations
[bookmark: _Toc144300593]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: _Toc144300594]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
[bookmark: clause4][bookmark: _Toc144300595]4	General
Editor's note: This clause will provide description of User plane location service from stage 3 perspective.
[bookmark: _Toc144300596]4.1	Overview
[bookmark: _Toc144300597]4.2	LCS-UP positioning management
[bookmark: _Toc144300598]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 connection management (see subclause 4.2.3).
[bookmark: _Toc144300599]4.2.2	PDU session management
Editor’s note: This clause will provide general statements on utilizing the URSP to establish the PDU session used for the LCS user plane. Some functionality and procedures for the PDU session specified in TS 24.501 will be referenced.
[bookmark: _Toc144300600]4.2.3	User plane connection management
The user plane connection management is to support the establishment, modification, and release procedures for the user plane connection between the UE and the LMF.
To trigger the UE to establish a user plane connection between the UE and the LMF, the LMF shall provide the user plane connection information in the UPP-CMI container encapsulated in the DL NAS TRANSPORT message as defined in 3GPP TS 24.501 [4]. The user plane connection information includes the address of the LMF.
To obtain the user plane connection information, the UE shall include the user plane positioning request in the UPP-CMI container encapsulated in the UL NAS TRANSPORT message as defined in 3GPP TS 24.501 [4].
Editor’s note:	Whether the user plane positioning request is a message or an IE, and the coding detail are FFS.
The following messages are specified for the user plane connection management: 
a)	Messages for UE-initiated user plane connection establishment procedure;
b)	Messages for network-initiated user plane connection establishment procedure;
c)	Messages for network-initiated user plane connection modification procedure;
d)	Messages for network-initiated user plane connection release procedure;
Editor's note:	It is FFS whether further procedures can be defined.
[bookmark: _Hlk142918039]Editor's note:	The detail of the procedures and messages will be defined in the current specification and it is FFS.
[bookmark: _Toc144300601]4.3	Security
Editor's note: This clause will provide security aspects of LCS-UPP.
Editor's note: Security aspects need to be evaluated by SA3.
[bookmark: _Toc144300602]5	Co-existence of user plane location solutions
[bookmark: _Toc144300603]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: _Toc144300604]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].
[bookmark: _Toc144300605]6	Elementary procedures for LCS-UPP
[bookmark: _Toc144300606]6.1	Overview
Editor's note: This clause will provide description of LCS-UPP elementary procedures.
The main function of the Location Services User Plane protocol (LCS-UPP) is to support generic transport between the UE and the LMF of messages of positioning related protocols:
a)	LPP messages; and
b)	supplementary services messages.
LCS-UPP procedures are performed between a Location Services User Plane (LCS-UP) entity in a UE and an LCS-UP entity in the LMF.
The following UE-initiated LCS-UPP procedures are specified:
a)	UE-initiated LCS-UP transport.
The following LMF-initiated LCS-UPP procedures are specified:
a)	LMF-initiated LCS-UP transport.
Editor’s note:	Additional LCS-UPP procedures between the LMF and the UE, e.g. for LCS-UP connection management, is FFS
The UE-initiated LCS-UPP procedures and the LMF-initiated LCS-UPP procedures can be performed on the user plane connection of a PDU session via 3GPP access in 5GS as specified in clause 6.3.
LCS-UPP messages are transported in an IP packet according to clause 6.2.1.
LCS-UPP is a standard L3 protocol according to 3GPP TS 24.007 [7], LCS-UPP messages are standard L3 messages according to 3GPP TS 24.007 [7] and error behaviour specified for L3 protocol according to 3GPP TS 24.007 [7] applies for LCS-UPP.
[bookmark: _Toc144300607]6.2	LCS-UPP message transport
[bookmark: _Toc144300608]6.2.1	LCS-UPP message transport in IPv4, IPv6 or IPv4v6 PDU session
Editor's note: This clause will provide description of LCS-UPP message transport in IPv4, IPv6 or IPv4v6.
Editor's note: This clause will provide information on, and use of additional protocols below LCS-UPP on the connectivity established by the PDU session.
Editor's note: Additional methods for LCS-UPP message transport is FFS and will be added as separate clauses under 6.2, if needed.
[bookmark: _Toc144300609]6.3	LCS-UPP procedures
Editor's note: This clause will provide specification of LCS-UPP procedures.
[bookmark: _Toc144300610]6.3.1	General
The LCS-UPP procedure is used to transport both the LPP messages and supplementary services event report messages via a secured user plane connection between UE and LMF as described in clause 6.18.1 step 7 and clause 6.18.2 step 6 of 3GPP TS 23.273 [2].
[bookmark: _Toc144300611]6.3.2	Uplink LCS-UPP transport procedure
Editor's note:	This clause will specify the UE how to transport the uplink user plane signalling (e.g. the LPP messages or supplementary services event report messages) of LCS-UPP procedure.
[bookmark: _Toc144300612]6.3.2.1	General
[bookmark: OLE_LINK3]The purpose of the uplink LCS-UPP transport procedure is to provide a transport of an uplink user plane message containing:
a)	LPP message(s); or
b)	supplementary services event report message(s).
[bookmark: _Toc144300613]6.3.2.2	Uplink LCS-UPP transport procedure initiation by UE
[bookmark: _Toc144300614]6.3.2.3	Uplink LCS-UPP transport procedure accepted by LMF
[bookmark: _Toc144300615]6.3.2.4	Uplink LCS-UPP transport procedure not accepted by LMF
[bookmark: _Toc144300616]6.3.2.5	Abnormal cases in the UE
[bookmark: _Toc144300617]6.3.2.5	Abnormal cases on the network side
[bookmark: _Toc144300618]6.3.3	Downlink LCS-UPP transport procedure
Editor's note:	This clause will specify the UE LMF how to transport the downlink user plane signaling (e.g. the LPP messages) of LCS-UPP procedure.
[bookmark: _Toc144300619]6.3.3.1	General
[bookmark: OLE_LINK4]The purpose of the downlink LCS-UPP transport procedure is to provide a transport of a down link user plane message containing LPP message(s).
[bookmark: _Toc144300620]6.3.3.2	Downlink LCS-UPP transport procedure initiation by LMF
[bookmark: _Toc144300621]6.3.3.3	Downlink LCS-UPP transport of messages
[bookmark: OLE_LINK24]Editor's note:	This clause will specify the UE’s handling when it receives the downlink user plane signalling.
[bookmark: _Toc144300622]7	Handling of unknown, unforeseen and erroneous protocol data
[bookmark: _Toc144300623]7.1	General
Editor's note: This clause will specify LCS-UPP protocol error handling.
[bookmark: _Toc144300624][bookmark: _Toc20232857][bookmark: _Toc27746961][bookmark: _Toc36213145][bookmark: _Toc36657322][bookmark: _Toc45286987][bookmark: _Toc51948256][bookmark: _Toc51949348][bookmark: _Toc123901721]7.2	Message too short or too long
[bookmark: _Toc123901724][bookmark: _Toc144300625]7.3	Unknown or unforeseen procedure transaction identity or PDU Session identity
[bookmark: _Toc20232863][bookmark: _Toc27746967][bookmark: _Toc36213151][bookmark: _Toc36657328][bookmark: _Toc45286993][bookmark: _Toc51948262][bookmark: _Toc51949354][bookmark: _Toc123901727][bookmark: _Toc144300626]7.4	Unknown or unforeseen message type
[bookmark: _Toc20232864][bookmark: _Toc27746968][bookmark: _Toc36213152][bookmark: _Toc36657329][bookmark: _Toc45286994][bookmark: _Toc51948263][bookmark: _Toc51949355][bookmark: _Toc123901728][bookmark: _Toc144300627]7.5	Non-semantical mandatory information element errors
[bookmark: _Toc20232868][bookmark: _Toc27746972][bookmark: _Toc36213156][bookmark: _Toc36657333][bookmark: _Toc45286998][bookmark: _Toc51948267][bookmark: _Toc51949359][bookmark: _Toc123901732][bookmark: _Toc144300628]7.6	Unknown and unforeseen IEs in the non-imperative message part
[bookmark: _Toc20232872][bookmark: _Toc27746976][bookmark: _Toc36213160][bookmark: _Toc36657337][bookmark: _Toc45287002][bookmark: _Toc51948271][bookmark: _Toc51949363][bookmark: _Toc123901736][bookmark: _Toc144300629]7.7	Non-imperative message part errors
[bookmark: _Toc20232875][bookmark: _Toc27746979][bookmark: _Toc36213163][bookmark: _Toc36657340][bookmark: _Toc45287005][bookmark: _Toc51948274][bookmark: _Toc51949366][bookmark: _Toc123901739][bookmark: _Toc144300630]7.8	Messages with semantically incorrect contents
[bookmark: _Toc115079347][bookmark: _Toc144300631]8	Message functional definitions and contents
[bookmark: _Toc525231308][bookmark: _Toc59198708][bookmark: _Toc59199299][bookmark: _Toc115079348][bookmark: _Toc144300632]8.1	Overview
[bookmark: _Toc144300633]8.2	LCS-UPP messages
Editor's note: This clause will provide the definitions of LCS-UPP messages. 
[bookmark: _Toc115079507][bookmark: _Toc144300634]9	Information elements coding
[bookmark: _Toc115079508][bookmark: _Toc144300635]9.1	Overview
Editor's note: This clause will provide overview description of LCS-UPP information elements coding.
[bookmark: _Toc144300636]9.2	LCS-UPP information elements
Editor's note: This clause will provide the definitions of LCS-UPP information elements.
[bookmark: _Toc115079677][bookmark: _Toc144300637]10	List of system parameters
[bookmark: _Toc115079678][bookmark: _Toc144300638]10.1	General
[bookmark: _Toc144300639]10.2	Timers of LCS-UPP
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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