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Abstract: This paper updates and clarifies several aspects related to the SL Positioning Server.
1. Introduction/Discussion
This paper proposes the following changes:
· Clean up the definition of SL Positioning Server UE in clause 3.1. It should be a clear set of functionalities to prevent unnecessary complicated capability exchange. Hence we propose the “and/or” to be changed to “and”. This is also in line with the original design goal that a SL Positioning Server UE must be able to operate in lieu of the LMF in out-of-coverage cases, and also in line with the text in clause 5.3.1 and in line with the thinking in RAN2. Furthermore, location calcalution functionalities is mentioned twice, so should be corrected. 
· The discovery of SL Positioning Server UE needs to be clarified. In line with the conclusions on KI#3 of TR 23.700-86 the expected UE roles can be reflected in the discovery messages. Hence, we propose to update Clause 5.2.1 to define which roles can be discovered, including SL Positioning Server UE. 
· In order to select a SL Positioning Server UE to be used during the positioning procedure, the target UE would need to know the coverage situation of itself and of the discovered Reference UEs. Depending on the coverage situation, the target UE may be able to use the LMF instead of the SL Positioning Server UE. In order to be able to decide, the Target UE needs to be able to discover whether or not the Reference UEs are in coverage and served by the LMF. This needs to be clarified.
· The text in clause 5.3.1 related to the SL Positioning Server UE about the LMF involving the Target UE or Reference UE for result calculation is confusing. It also does not seem to be in line with the wording in the conclusion for KI#4 on this aspect. Since mixing terms and definitions should be avoided, we propose to use the term SL Positioning Server UE instead of Target UE and Reference UE. The last sentence of that paragraph can be combined with the previous sentence. 
· For the new clause 6.5.2.2 Procedures for SL positioning for target UE without NAS connection without involving 5GC NF, we propose to add some procedures to clarify the co-location of a SL Positioning Server UE with a Target UE or SL Reference UE. By not mixing definitions and roles, this provides more clarity compared to when the position calculation, method determination and providing assistance data is mingled between Target UEs and SL Reference UEs.
2. Text Proposal
It is proposed to capture the following changes in TS 23.586.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change* * * *
[bookmark: _Toc125508437][bookmark: _Toc125508596][bookmark: _Toc125974523][bookmark: _Toc128520566]3.1	Terms
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].
Located UE: A SL Reference UE of which the location is known or is able to be known using Uu based positioning. A Located UE can be used to determine the location of a Target UE using Sidelink Positioning.
Network-assisted Operation: Operation of Ranging/Sidelink Positioning with the involvement of 5GC NFs for the service request handling and result calculation.
Positioning: A functionality, which detects a geographical location and optionally, velocity (of e.g. a mobile terminal).
Ranging: Refers to the determination of the distance between two UEs or more UEs and/or the direction of one UE (i.e. Target UE) from another UE (i.e. Reference UE) via PC5 interface.
Ranging/SL Positioning Application Identifier: A globally unique identifier identifying a specific Ranging/SL Positioning application, which can be mapped to a V2X service type or a ProSe identifier.
Relative position: An estimate of the UE position relative to other network elements or relative to other UEs.
SL Reference UE: A UE, supporting positioning of target UE, e.g. by transmitting and/or receiving reference signals for positioning, providing positioning-related information, etc. using sidelink.
NOTE 1:	SL Reference UE is understood as "Anchor UE" in RAN WGs.
Sidelink Positioning: Positioning UE using PC5 to obtain absolute position, relative position, or ranging information.
SL Positioning Client UE: A third-party UE, other than SL Reference UE and Target UE, which initiates Ranging/Sidelink positioning service request on behalf of the application residing on it.
NOTE 2:	The SL Positioning Client UE does not have to support Ranging/Sidelink positioning capability, but a communication between the SL Positioning Client UE and SL Reference UE/Target UE has to be established, either via PC5 or via 5GC, for the transmission of the service request and the result.
SL Positioning Server UE: A UE offering method determination, assistant data distribution and/or location calculation functionalities and/or location calculation functionalities for Sidelink Positioning and Ranging based service. It interacts with other UEs over PC5 as necessary in order to determine Ranging/SL Position method, distribute assistant data and calculate the location of the Target UE. Target UE or SL Reference UE can act as SL Positioning Server UE if any of these functionalities is are supported.
Target UE: A UE whose distance, direction and/or position is measured with the support from one or multiple SL Reference UEs using Sidelink in the Ranging based service and Sidelink positioning.
UE-only Operation: Operation of Ranging/Sidelink Positioning in which the service request handling and result calculation are performed by UE.
NOTE 3:	For UE-only Operation, the communication among UEs are over PC5.

* * * * Second change* * * *
[bookmark: _Toc123153991][bookmark: _Toc128520588][bookmark: _Toc517047989][bookmark: _Toc73625505][bookmark: _Toc122419929]5.2	Ranging/Sidelink Positioning UE Discovery & Selection
[bookmark: _Toc128520589]5.2.1	General
Both Model A and Model B discovery as defined in clause 6.3.2 of TS 23.304 [4] are supported for the 5G ProSe capable UEs discovery (including commercial and public safety use cases).
Procedures for V2X communication over PC5 reference point as defined in TS 23.287 [3] are supported for the V2X capable UEs discovery.
Every Ranging/Sidelink Positioning UE shall include an information element during discovery that identifies one or more of the following roles supported by the UE:
· Target UE
· SL Reference UE
· Located UE
· SL Positioning Server UE
· SL Positioning Client UE
Every SL Reference UE shall include an attribute during discovery that indicates whether or not the UE is currently served by a network that support Ranging/SL Positioning.
NOTE: 	This indication implies whether a SL Reference UE is in coverage or not. 

Editor's note: Whether and how to support Restricted ProSe Discovery defined in TS 23.304 [4] for the 5G ProSe capable UE is FFS.
Editor's note: Other iInformation elements in discovery message and whether 5G DDNMF is involved are FFS.
[bookmark: _Toc117570421][bookmark: _Toc128520590]5.2.2	Located UE Discovery & Selection
The discovery of Located UEs follows the same principles as specified in clause 5.2.1. The UE can indicate its role “Located UE” in its list of supported roles during discovery, if it is authorized to be a Located UE in a given PLMN as per the Authorization and Provisioning for Ranging/SL positioning service as specified in clause 5.1.
Editor’s Note: Privacy aspects of sharing the location of a Located UE (e.g. to any Target UE) and exposing information about such privacy aspects during discovery (e.g. to facilitate Located UE selection by a Target UE) needs to be aligned with SA WG3.
A Target UE may discover and select one or more Located UEs (and other Reference UEs) to be used in the Ranging/SL positioning procedures as specified in clauses 5.3 through 5.5. In this release of the specification, for network assisted ranging and SL positioning, the Target UE shall discover and select Located UEs that are in the same serving PLMN of the Target UE.  
Editor’s Note: other selection criteria are FFS.
Editor’s Note: Whether LMF will select Located UEs for Ranging/SL positioning procedure will be decided by RAN.
Editor’s Note: It is FFS if the LMF can provide candidate list of Located UE to participate in the network assisted SL positioning for the target UE, e.g.to perform targeted discovery.
Editor’s Note: It is FFS whether an indication of whether a Located UE is static/mobile needs to be provided during discovery in line with SA1 requirements in TS 22.261, e.g. to facilitate Located UE selection in various coverage scenarios.
NOTE: 	The role of being “Located UE” is dynamic and can change over time, in particular if the Located UE is moving. Hence, the discovery results need to be refreshed if there is a (significant) delay between discovery and initiating of a ranging procedure with a discovered Located UE. How often this is done is up to UE implementation. 
Editor’s Note: The criteria to determine if the location of a UE is sufficiently stable and accurate in order for the UE to announce itself as a “Located UE” needs to be aligned with RAN WGs.
5.2.3	SL Positioning Server UE Discovery & Selection
The discovery of SL Positioning Server UE follows the same principles as specified in clause 5.2.1. The UE can indicate its role “SL Positioning Server UE” in its list of supported roles during discovery.
If a Target UE discovers a SL Positioning Server UE, the Target UE needs to determine whether or not it meets the following criteria before selecting a SL Positioning Server UE:
a) The Target UE is out-of-coverage or the serving network does not support Ranging/SL Positioning.
b) The discovered SL Reference UEs are currently not served by a network supporting Ranging/SL Positioning.
c) The Target UE and/or the discovered SL Reference UEs are currently served by a network that supports Ranging/SL Positioning, but the LMF has indicated to the Target UE that it is allowed to use a SL Positioning Server UE.
Editor’s Note: It is FFS whether the use of SL Positioning Server UE can also be determined by policy.

* * * * Third change* * * *
[bookmark: _Toc128520592]5.3.1	General
Any UE supporting Ranging/SL Positioning, e.g. Target UE, Reference UE, Sidelink Positioning Server UE, shall have a Ranging/SL Positioning layer, which is above the AS layer and handles service requests received from application layer to control the Ranging/SL Positioning operation. The Ranging/SL Positioning layer provides the support of authorization and provisioning as described in clause 5.1, the UE discovery and selection as described in clause 5.2, the Ranging/SL Positioning Protocol (RSPP) defined in TS 38.xxx [x], and the protocols between UE and LMF for Ranging/SL Positioning. Ranging/SL Positioning layer supports the Ranging/SL Positioning service sessions for one time or periodic ranging, ranging for distance or direction measurement or both.  
Editor’s note: The specification number for RSPP (SLPP for RAN) will be added based on RAN WG input. 
Editor’s note: The protocol used between UE and LMF will be decided by RAN and could be an extension of LPP, a new protocol or both.
The RSPP is exchanged over SR5 over PC5-U reference point between UEs (i.e. Target UE, Reference UE, Assistant UE, Located UE and SL Positioning Server UE) to manage the Ranging/SL Positioning service sessions between UEs or among a group of UEs. Multiple UEs may be involved in a single Ranging/Sidelink Positioning session. When the Ranging/SL Positioning service session is among a group of UEs, the RSPP may provide group related identifier information for the PC5 transport layer handling. The transport of the RSPP over PC5-U is specified in clause 5.3.2.  The RSPP supports the following functions:
-	exchange the Ranging/Sidelink Positioning capability;
-	exchange the Ranging/Sidelink Positioning assistant data;
-	exchange Ranging/Sidelink positioning measurement data/result.
NOTE 1:	Group management is out-of-scope of this specification.
NOTE 2: 		RSPP signalling negotiation determines whether measurement results or Ranging/Sidelink Positioning results are exchanged over the SR5.
A LMF shall be involved when at least one of the Target UE and the Reference UE are in the network coverage and the serving network is capable to support ranging functionalities. The details of Network assisted Ranging/SL Positioning operation is described in detail in clause 5.5. When Network assisted Ranging/SL Positioning is used, the use of RSPP is necessary for Ranging/SL Positioning control.    
A SL Positioning Server UE can be discovered and selected for result calculation, method determination, assistant data distribution and SL Reference UE selection in case of out-of-coverage or for UE-only Operation if the serving network does not support Ranging/SL Positioning. If the LMF capable for Ranging/SL Positioning is reachable by Target UE and/or Reference UE, the LMF can still decide that a SL Positioning Server UE (e.g. co-located/integrated with a Target UE or Reference UE) executes the result calculation. A SL Positioning Server UE can be co-located with a Target UE or Reference UE.  
Editor’s note:	Functionalities of the SL Positioning Server UE will be determined by RAN WGs.


* * * * Fourth change* * * *
6.5.2.2	Procedures for SL positioning for target UE without NAS connection without involving 5GC NF
The following procedures apply in case the Target UE cannot establish a NAS connection or the serving network does not support Ranging/SL Positioning and the discovered SL Reference UEs are also not served by a network supporting Ranging/SL Positioning, or in case the LMF has indicated to the Target UE that it is allowed to use a SL Positioning Server UE.
Procedure in case SL Position Server UE is co-located with Target UE:


Figure 6.5.2.2-1: procedure for Target UE with co-located SL Positioning Server
Editor’s note: The exact RSPP protocol details for this procedure will be defined by RAN.
Editor’s note: Privacy and security aspects will be defined by SA3.
High level description of this procedure:
0. (Optional) Target UE with co-located SL Positioning Server receives Ranging/SL Positioning Service Request, e.g. from a SL Positioning Client UE.
1. Target UE with co-located SL Positioning Server initiates discovery of SL Reference UEs.
2. Target UE with co-located SL Positioning Server exchanges capabilities with SL Reference UEs. 
3. Based on the discovery results and the capabilities obtained from the SL Reference UEs, Target UE with co-located SL Positioning Server selects one or more SL Reference UEs and choses which Ranging/SL Positioning method(s) to use.
4. Target UE with co-located SL Positioning Server provides Assistance Data to the selected SL Reference UEs.
5. Target UE with co-located SL Positioning Server performs the Ranging/SL Positioning procedures with the selected SL Reference UEs based on the chosen Ranging/SL Positioning method(s).
6. Target UE with co-located SL Positioning Server receives measurement data/positioning information provided by the selected SL Reference UEs.
7. Target UE with co-located SL Positioning Server calculates the Ranging/SL positioning results (e.g. its own location) based on the received ranging/SL positioning measurements and location information received from the Reference UEs, together with its own measurements.
8. (Optional) Target UE with co-located SL Positioning Server can expose the Ranging/SL positioning results.

Procedure in case SL Position Server UE is co-located with a SL Reference UE:


Figure 6.5.2.2-2: procedure for SL Reference UE with co-located SL Positioning Server
Editor’s note: The exact RSPP protocol details for this procedure will be defined by RAN.
Editor’s note: Privacy and security aspects will be defined by SA3.
High level description of this procedure:
1. Target UE performs discovery based on which it can discovers a SL Reference UE with co-located SL Positioning Server and zero or more other SL Reference UEs. Also Reference UE may perform discovery of Target UE or other Reference UEs.
2. Target UE may issue a Ranging/SL Positioning Service Request to a discovered SL Reference UE with co-located SL Positioning Server. The Ranging/SL Positioning Service Request may include a list of other discovered SL Reference UEs. 
Editor’s note: FFS how steps 1 and 2 are done if the SL Reference UE with co-located SL Positioning Server receives a Ranging/SL Positioning Service Request from a 3rd party, e.g. SL Positioning Client UE.
3. Reference UE with co-located SL Positioning Server exchanges capabilities with Target UE and other SL Reference UEs. 
4. Based on the discovery results and the capabilities obtained from the Target UE and other SL Reference UEs, the Reference UE with co-located SL Positioning Server selects one or more SL Reference UEs and choses which Ranging/SL Positioning method(s) to use.
5. Reference UE with co-located SL Positioning Server provides Assistance Data to the Target UE and the selected SL Reference UEs.
6. Reference UE with co-located SL Positioning Server performs the Ranging/SL Positioning procedures with Target UE and the selected SL Reference UEs based on the chosen Ranging/SL Positioning method(s).
7. Reference UE with co-located SL Positioning Server receives measurement data/positioning information provided by the Target UE and the selected SL Reference UEs.
8. Reference UE with co-located SL Positioning Server calculates the Ranging/SL positioning results (e.g. the location of the Target UE) based on the received ranging/SL positioning measurements and location information received from the Target UE and the Reference UEs, together with its own measurements.
9. Reference UE with co-located SL Positioning Server can expose the Ranging/SL positioning results (e.g. to the Target UE).
Editor’s note: The procedure for SL Position Server UE that is not co-located with a Target UE or SL Reference UE is FFS.

* * * * End of changes * * * *
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