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Abstract of the contribution: This contribution discusses functional split and positioning protocol for SL positioning and proposes a number of related architectural requirements. 

Introduction
A number of Solutions are already documented in the TR, in particular Solutions #4 and #14 that propose some form of functional split and related architecture to enable SL positioning (and ranging). This contribution proposes an additional solution offering different functional split bearing in mind not all UEs may have the same capabilities and that peer-to-peer operation (i.e. without network involvement) cannot necessarily assume position calculation is done by the Target UE. 
It is indeed reasonable to assume that a Target UE may e.g. not have permission to know the location of peer UEs, or that distributing location information widely among different UEs continuously may not be practical. It is also reasonable to assume that a Target UE may need assistance data to support its measurements. In this case, collecting assistance data in one entity and distributing to UEs needing it is likely more efficient than getting these data for every operation in a decentralized manner.
This contribution proposes a functional split and related requirements as well as requirements for operating a positioning protocol to support the necessary operations.
Discussion
Location Server and Positioning Protocols
[bookmark: _Ref102645263]Background
Location procedures in existing systems (incl. 5GS) rely on the use of a Positioning Protocol between a client in the Target UE and a Location Server responsible for the positioning of the Target UE. The Location Server exploits data (whether measurements or location information) from the Target UE (client) (and from base stations) and provides assistance-data to the Target UE (client) to this effect. The Positioning Protocol operates either over User-Plane (SUPL[footnoteRef:1]) between the Target UE (client) and the Location Server Platform (aka SUPL Location Platform, SLP) or over Control-Plane (LPP[footnoteRef:2]) between the Target UE (client) and the Location Server NF. NRPPa is used between base stations (gNBs) and the Location Server NF. [1:  Noting SUPL2.0 allows operating 3GPP-defined positioning protocols e.g. LPP]  [2:  LTE Positioning Protocol, used both for E-UTRA and NR] 

The main advantages of the UP approach are that a) it can be deployed with no impact to existing networks and b) it allows exchange of large quantities of data, both a) and b) unlike the CP approach. 
Sidelink Positioning
As shown in §2.1.1, in the current architecture, the Location Server, whether in the UP (Platform) or CP (NF), is essentially a "network" entity. With sidelink positioning aiming at enabling peer-to-peer positioning i.e. positioning between UEs without network involvement, the current architecture is not sufficient. 
To support peer-to-peer SL positioning, it is thus necessary that:
-	the functionality offered towards the UE by a Location Server can also reside in a UE able to host such functionality as not all UEs supporting SL positioning may be able to position themselves; and
-	a Positioning Protocol be defined that can operate
-	between a Target UE and a Location Server UE (if a Target UE needs assistance from a Location Server UE)
-	between a Location Server UE and a Reference UE, so the Location Server UE can gain additional reference information to help position a Target UE (similar to a Location Server NF getting information from base stations)
-	between a Target UE and a Reference UE, at least for the case when a Target UE need not rely on a Location Server UE to position itself.
It is also important to consider that SL Positioning can operate with a Location Server in the network. Synergies must therefore be sought between peer-to-peer and non-standalone SL positioning operations in terms of the related Positioning Protocol. 
Resulting from the above it is proposed:
Proposal 1:
-	A UE supporting SL positioning may support functionality to act as a Location Server UE, for positioning of Target UE(s)
-	A Target UE supporting SL positioning may require assistance from a Location Server
-	A Target UE supporting SL positioning may require reference information from Reference UE(s)
-	A Location Server UE may require reference information from Reference UE(s) 
Proposal 2:
-	A Sidelink Positioning Protocol (hereafter "RSPP"[footnoteRef:3]) shall be defined to support SL positioning [3:  Expected to also support Ranging. "RSPP" abbreviation is already introduced by Solution #4 in TR23.700-86] 

-	A UE supporting SL Positioning shall support RSPP: this UE may be a Target UE, a Reference UE or a Location Server UE
-	A Location Server supporting SL Positioning shall support RSPP
-	RSPP shall be able to operate between a Target UE and a Location Server, whether the Location Server is hosted by a UE or by a network entity
-	RSPP shall be able to operate between a Target UE or a Location Server UE, and a Reference UE (see note 1)
NOTE 1:  operation with a Reference UE requires that RSPP also incorporate functions analogous to those offered today by the NRPPa protocol for the delivery of Reference UE configurations/measurements to the Location Server UE, and by the RRC protocol for the control of reference signal transmission/measurements between the Target UE and the Reference UE. Details are under RAN WG responsibility.
NOTE 2:	RSPP should be defined as a "standalone" extension of LPP i.e. RSPP can be supported (esp. in a Location Server UE) without having to support the entire LPP, while Location Servers (NF/Platform) already supporting LPP can be upgraded with the RSPP extension. The definition of RSPP is under RAN WG responsibility.

RSPP: UP, CP
As seen above (§2.1.1), both UP and CP protocols can be used as per the existing "network" positioning architecture, with a main rationale behind the UP approach being to enable operation in networks not otherwise supporting LCS (CP). This rationale holds as is for RSPP from a network standpoint.
Proposal 3: RSPP shall be able to operate securely over the User-Plane between a Target UE and a Location Server Platform (SUPL SLP).
In addition, it should be possible for the network supporting LCS (i.e. with Location Server NF) to support RSPP (i.e. as an extension of LPP).
Proposal 4: RSPP shall be able to operate over the Control-Plane between a Target UE and a Location Server NF (LMF).

Proposal 5: RSPP operating between two endpoint UEs shall operate over PC5-S between these endpoints i.e.
-	between a Target UE and a Location Server UE;
-	between a Target UE or a Location Server UE and a Reference UE

A U2U Relay may be required for a Target UE to be able to communicate with a Location Server UE. This should not require this U2U Relay to support SL positioning or RSPP. 
Proposal 6: RSPP operation between a Target UE and a Location Server UE communicating via a U2U Relay shall not require the U2U Relay to support SL positioning or RSPP.

A U2N Relay UE may be required for a Target UE to be able to communicate with a Location Server NF/Platform. This should not require the U2N Relay UE to support SL positioning or RSPP.
Proposal 7: RSPP operation between a Target UE and a Location Server NF/Platform communicating via a U2N Relay UE shall not require the U2N Relay UE to support SL positioning or RSPP.

pCR 23.700-86
The proposals in §2 are incorporated in the following pCR.
**** FIRST CHANGE ****
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For the purposes of the present document, the terms given in 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 TR 21.905 [1].
Location Server UE: A UE offering location server functionality in lieu of LMF, for Sidelink Positioning and Ranging over Sidelink. It interacts with a Target UE, Reference UEs and Located UEs as necessary in order to calculate the location of the Target UE. 
Ranging: refers to the determination of the distance between two UEs or more UEs and/or the direction and/or relative positioning of one UE (i.e. Target UE) from another UE (i.e. Reference UE) via PC5 interface.
Reference UE: A UE who determines a reference plane and reference direction in the Ranging based service and Sidelink positioning.
NOTE 1:	Reference UE is the same as Observer UE used in TR 22.855 [2].
Editor's note:	Change term Observer UE to Reference UE throughout the document.
Target UE: A UE whose distance, direction and/or position is measured comparing to the reference plane, reference direction and/or location of a Reference UE in the Ranging based service and Sidelink positioning.
NOTE 2:	Any UE participating in the Ranging/Sidelink Positioning can be both a Target UE and a Reference UE and can switch roles in the same Ranging/Sidelink Positioning session.
Assistant UE: A UE who provides assistance for Ranging/Sidelink Positioning when the direct ranging/Sidelink positioning between a Reference UE and a Target UE cannot be supported.
Sidelink Positioning: Positioning UE using PC5.
Positioning: A functionality, which detects a geographical location and optionally, velocity (of e.g. a mobile terminal).
Relative position: An estimate of the UE position relative to other network elements or relative to other UEs.
Editor's note:	Definition on the terminology of Ranging and Sidelink positioning will be aligned with RAN WGs, and will be revisited when there's any conclusion in RAN WGs.
**** NEXT CHANGE ****
3.2	Abbreviations
For the purposes of the present document, the abbreviations given in 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 TR 21.905 [1].
AS layer	Access Stratum layer
LOS	Line of Sight
ProSe	Proximity based Services
SL	Sidelink
V2X	Vehicle-to-Everything

**** NEXT CHANGE ****
6.0	Mapping of solutions to key issues
Editor's note:	This clause describes the mapping between solutions and key issues.
Table 6.0-1: Mapping of solutions to key issues
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**** NEXT CHANGE (all new text) ****
6.X	Solution #x: Functional Split and Positioning Protocol for SL Positioning 
Editor's note:	This clause describes a solution addressing one or more key issues identified in clause 5. The structure of the clauses can be adjusted. The list of key issues which this solution attempts to resolve should be clearly indicated.
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This solution proposes a functional split and positioning protocol to enable the support of Sidelink (SL) positioning (and Ranging). It is relevant to: KI#2, KI#3, KI#4, KI#5, KI#6, KI#7. This solution is proposed in the form of architectural requirements to implement the proposed functional split and positioning protocol.
In the following the term "Location Server" is used either:
-	As a generic term, therefore applicable to any of the following qualified terms; or
-	As a qualified term:
-	Location Server UE: residing in the UE
-	Location Server Platform: referring to a SUPL Location Platform (SLP) i.e. accessible via user plane
-	Location Server NF: residing in the network and accessible via control plane signalling i.e. LMF
In 5GS, the Location Server, whether in the user-plane (Platform) or in the control-plane (NF) is a "network" entity that does not reside in a UE. With SL positioning and Ranging aiming at enabling peer-to-peer operation (i.e. between UEs) without necessarily having any network involvement, the current architecture is not sufficient. 
This solution therefore proposes that
-	the functionality offered towards the UE by a Location Server can also reside in a UE able to host such functionality as not all UEs supporting SL positioning may be able to position themselves; and
-	a Positioning Protocol be defined that can operate
-	between a Target UE and a Location Server UE (if a Target UE needs assistance from a Location Server UE)
-	between a Location Server UE and a Reference UE, so the Location Server UE can gain additional reference information to help position a Target UE (similar to a Location Server NF getting information from base stations)
-	between a Target UE and a Reference UE, at least for the case when a Target UE need not rely on a Location Server UE to position itself.
It is also important to consider that SL Positioning or Ranging can operate with a Location Server Platform/NF. Synergies must therefore be sought between peer-to-peer and "network-based" (i.e. using a Location Server Platform/NF) SL positioning operations in terms of the related Positioning Protocol.
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The following architectural requirements are proposed:
-	A UE supporting SL positioning may support functionality to act as a Location Server UE, for positioning of Target UE(s)
-	A Target UE supporting SL positioning may require assistance from a Location Server
-	A Target UE supporting SL positioning may require reference information from Reference UE(s)
-	A Location Server UE may require reference information from Reference UE(s) 
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-	A Sidelink Positioning Protocol (hereafter "RSPP" – the term is introduced in Solution #4) shall be defined to support SL Positioning
-	A UE supporting SL Positioning shall support RSPP
-	this UE may be a Target UE, a Reference UE or a Location Server UE
-	A Location Server supporting SL Positioning shall support RSPP
-	RSPP shall be able to operate between a Target UE and a Location Server, whether the Location Server is hosted by a UE or a network entity (i.e. NF or Platform)
-	RSPP shall be able to operate between a Target UE or Location Server UE, and a Reference UE (see note 1)
NOTE 1:  operation with a Reference UE requires that RSPP also incorporate functions analogous to those offered today by the NRPPa protocol for the delivery of Reference UE configurations/measurements to the Location Server UE, and by the RRC protocol for the control of reference signal transmission/measurements between the Target UE and the Reference UE. Details are under RAN WG responsibility.
NOTE 2:	RSPP should be defined as a "standalone" extension of LPP i.e. RSPP can be supported (esp. in a Location Server UE) without having to support the entire LPP, while Location Servers (NF/Platform) already supporting LPP can be upgraded with the RSPP extension. The definition of RSPP is under RAN WG responsibility.
-	RSPP shall be able to operate securely over the User-Plane between a Target UE and a Location Server Platform
-	RSPP shall be able to operate over the Control-Plane between a Target UE and a Location Server NF (LMF)
-	RSPP operating between two endpoint UEs shall operate over PC5-S between these endpoints i.e.
-	between a Target UE and a Location Server UE
-	between a Target UE or a Location Server UE and a Reference UE
Editor’s Note:	PC5-U could be considered instead of PC5-S.
-	Should a Relay UE be necessary for a Target UE to communicate with a Location Server, the Relay UE shall not be required to support SL positioning or RSPP.
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UE:
-	Support of RSPP 
-	Optional support of Location Server functionality i.e. Location Server UE
-	When operating as a Target UE
-	ability to require assistance from a Location Server if necessary 
-	ability to require reference information from Reference UE(s) 
-	When operating as a Location Server UE
-	ability to receive measurement data, location information from a Target UE
-	ability to require reference information from Reference UE(s)
-	ability to provide assistance data to a Target UE
-	When operating as a Reference UE
-	ability to provide reference information to a Location Server UE or a Target UE upon request from these UEs
LMF:
-	Support of RSPP
-	Ability to receive measurement data, location information from a Target UE
-	Ability to provide assistance data to a Target UE
(SUPL SLP:
-	Support of RSPP
-	Ability to receive measurement data, location information from a Target UE
-	Ability to provide assistance data to a Target UE)

NOTE:	RSPP, measurement data, reference information and assistance data are for RAN WGs to define
**** END OF CHANGES ****
