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Abstract: This paper proposes to add GPSI into UE Discovery message in TS 23.586.
1. Discussion
Per the agreed SL-MT-LR (S2-2305748) and SL-MO-LR (S2-2305749) procedures at the last SA2 meeting, the Reference UE is identified by GPSI/SUPI for LMF operation. However, the current UE discovery procedure as defined in TS 23.586 clause 6.4 does not include such identifier to support the above-mentioned LMF operation. It is proposed to include GPSI in the UE discovery procedure.
We also agreed 5G DDNMF is not involved in UE discovery at the last SA2 meeting, but it was wrongly implemented in TS 23.586 v0.3.0 and therefore should be removed.
2. Text Proposal
It is proposed to capture the following changes into TS 23.586.
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Figure 4.2.1-1 Reference architecture for Ranging based services and sidelink positioning for non-roaming and same PLMN operation in SBI representation



Figure 4.2.1-2 Non-roaming reference architecture for Location Services with ranging and sidelink positioning in reference point representation
NOTE: The full 5GS architecture is defined in TS 23.501[2].
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Figure 4.2.2-1 shows the high-level view of the roaming 5G System architecture for Ranging based services and Sidelink Positioning with service-based interfaces within the Control Plane. In this figure, UE A use a subscription of the HPLMN.


Figure 4.2.2-1 Reference architecture for Ranging based services and sidelink positioning for roaming and same PLMN operation
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Figure 4.2.3-1 shows a reference architecture for Ranging based services and Sidelink Positioning for Inter-PLMN non-roaming operation. In this case, the UE A and UE B have subscriptions from different PLMNs, i.e. PLMN-A and PLMN-B respectively.


Figure 4.2.3-1 Reference architecture for Ranging based services and sidelink positioning for inter-PLMN operations
Figure 4.2.3-2 shows a reference architecture for Ranging based services and Sidelink Positioning for Inter-PLMN roaming operation. In this case, the UE A and UE B have subscriptions from different PLMNs, i.e. PLMN-A and PLMN-B respectively. UE A is roaming and registered to PLMN-C.


Figure 4.2.3-1 Reference architecture for Sidelink Positioning and Ranging-based services for inter-PLMN operation with roaming

* * * * Second change * * * *
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Nlmf:	In addition to the relevant services defined in TS 23.273 [8], if the LMF support Ranging/SL Positioning service, it may be used to provide service to other NFs related to it.
Nudm:	In addition to the relevant services defined in TS 23.501 [2] for Nudm, in the case of Ranging/SL Positioning service, services provided by UDM are used to get the related subscription information to AMF during Initial registration procedure or UE Configuration Update (UCU) procedure to inform AMF subscription information has changed.
Npcf:	In addition to the relevant services defined in TS 23.501 [2] for Npcf, in the case of Ranging/SL Positioning service, services provided by H-PCF are used to provide SL Positioning and Ranging Service related parameters to V-PCF for UE and NG-RAN in the roaming case.
Nudr:	In addition to the relevant services defined in TS 23.501 [2] for Nudr, in the case of Ranging/SL Positioning service, services provided by UDR are used to notify the PCF and the UDM of the update of the SL Positioning and Ranging-based service related information.
Namf:	In addition to the relevant services defined in TS 23.501 [2] for Namf, in the case of Ranging/SL Positioning service, services provided by AMF are consumed by PCF to provide the Ranging/SL Positioning service related parameters for the UE and the NG-RAN to AMF, and to enable the AMF create or update UE context related to Ranging/SL Positioning service.
Nnef:    In addition to the relevant services defined in TS 23.501 [2] for Nnef, in the case of Ranging/SL Positioning service, services provided by NEF are used by the Application Server to update Ranging/SL Positioning service related information of 5GC.
Nnrf:    In addition to the relevant services defined in TS 23.501 [2] for Nnrf, in the case of Ranging/SL Positioning service, services provided by NRF are used to discover the PCF that supports Ranging/SL Positioning.
N5g-ddnmf:	In addition to the relevant services defined in TS 23.304 [7], in the case of SL Positioning and Ranging-based service, services may be used for mapping SUPI with Application Layer ID of UE.
* * * * Third change* * * *
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In addition to the functions defined in TS 23.273 [8], the LMF supports the following:
-	The Network assisted SL Positioning;
-	Trigger Ranging/Sidelink positioning.
-	Exchange the Ranging/Sidelink Positioning capability.
-	Exchange the Ranging/Sidelink Positioning assistant data.
-	Exchange Ranging/Sidelink positioning signal measurement data/result.
-	Support of receiving stored Ranging/Sidelink Positioning capability from AMF and support of providing updated Ranging/Sidelink Positioning capability to AMF.
-	Determine the location of the Target UE based on the ranging/SL positioning measurement data or result reported by Target UE.
-	Interaction with GMLC to get the location of Located UE.
-	Delivering the Ranging/Sidelink positioning service request/response for the Ranging service exposure to UE.
-	Resolve the Application Layer ID of the UE involved in Sidelink Positioning by interacting with 5G DDNMF.
* * * * Fourth change* * * *
[bookmark: _Toc133441703][bookmark: _Toc133442132]6.4.2	Ranging/SL Positioning UE discovery with 5G ProSe capable UE
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As defined for the Model A and Model B discovery in TS 23.304 [7]:
-	Model A uses a single discovery protocol message (Announcement).
-	Model B uses two discovery protocol messages (Solicitation and Response).
Figure 6.4.2.1-1 illustrates the procedure for Ranging/SL Positioning UE discovery with 5G ProSe capable UE using Model A discovery.


Figure 6.4.2.1-1: Ranging/SL Positioning UE discovery in Model A
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]1.	The Announcing UE (UE-1) sends a Ranging/SL Positioning Announcement message. The Ranging/SL Positioning Announcement message includes the Type of Discovery Message, security protection element, RSPP metadata information, User Info ID of Announcing UE, and GPSI of Announcing UE.
The Destination Layer-2 ID used to send the Ranging/SL Positioning Announcement message is configured in clause 5.2. 
The Source Layer-2 ID to send the Ranging/SL Positioning Announcement message is self-assigned by the Announcing UE
A Monitoring UE determines the Destination Layer-2 ID for signalling reception based on the configuration in clause 5.2.
A Monitoring UE selects the Announcing UE based on the information received in step1.
Editor's note:	The RSPP metadata information (e.g., the role(s) of the Announcing UE) is included as the metadata in the Announcement message, which value is determined by RAN2.
Editor's note:	How the RSPP metadata information is used to convey that a UE is a “Located UE” needs to be aligned with RAN2. 
Editor's note:	Which information is included in User Info ID, especially for Located UE discovery, is FFS.
Figure 6.4.2.1-2 illustrates the procedure for Ranging/SL Positioning UE discovery with 5G ProSe capable in Model B discovery.


Figure 6.4.2.1-2: Ranging/SL Positioning UE discovery in Model B
1.	The Discoverer UE (UE-1) sends a Ranging/SL Positioning Solicitation message. The Ranging/SL Positioning Solicitation message includes the Type of Discovery Message, security protection element, Target Info, User Info ID of Discoverer UE and optionally RSPP metadata information, and GPSI of Discoveree UE. 
The Destination Layer-2 ID used to send the Ranging/SL Positioning Solicitation message is configured in clause 5.2. 
The Source Layer-2 ID to send the Ranging/SL Positioning Solicitation message is self-assigned by the Discoverer UE
	A Discoveree UE determines the Destination Layer-2 ID for signalling reception based on the configuration in clause 5.2.
Editor's note:	The RSPP metadata information (e.g., the specific Role(s) to be discovered) is included as the metadata in the Solicitation message, which value is determined by RAN2.
2	The Discoveree UE that matches the Ranging/SL Positioning solicitation message (e.g., RSPP metadata information) responds to the Discoverer UE with the Ranging/SL Positioning Response message. The Ranging/SL Positioning Response message includes Type of Discovery Message, security protection element, RSPP metadata information, user Info ID of the Discoveree UE, and GPSI of Discoveree UE.
The Source Layer-2 ID used to send the Ranging/SL Positioning Response message is specified in clause 5.2. 
The Destination Layer-2 ID is set to the Source Layer-2 ID of the received Ranging/SL Positioning Solicitation message.
Editor's note:	The RSPP metadata information (e.g., the role(s) of the Discoveree UE) is included as the metadata in the Announcement message, which value is determined by RAN2.
Editor's note:	Which information is included in User Info ID and Target Info, especially for Located UE discovery, is FFS.
[bookmark: _Toc133441705][bookmark: _Toc133442134]6.4.2.2	Ranging/SL Positioning group member discovery with 5G ProSe capable UE
Figure 6.4.2-1 illustrates the procedure for Ranging/SL Positioning group member discovery with 5G ProSe capable in Model A discovery.


Figure 6.4.2.2-1: Ranging/SL Positioning group member discovery in Model A
1.	The Announcing UE sends a Ranging/SL Positioning Group member discovery Announcement message. The Announcement message includes the Type of Discovery Message, User info ID of the Announcer UE, Group ID and RSPP metadata information, and GPSI of Announcing UE.
	The Destination Layer-2 ID used to send and receive the Ranging/SL Positioning Group member discovery Announcement message is described in clause 5.8.1.2 of TS 23.304 [7].
	The Source Layer-2 ID used to send and the Ranging/SL Positioning Group member discovery Announcement message is self-assigned by the Announcing UE.
Editor's note:	The RSPP metadata information (e.g., the role(s) of the Announcing UE) is included as the metadata in the Announcement message, which value is determined by RAN2.
Figure 6.4.2.2-2 illustrates the procedure for Ranging/SL Positioning Group member discovery with 5G ProSe capable in Model B discovery.


Figure 6.4.2.2-2: Ranging/SL Positioning Group member discovery in Model B
1.	The Discoverer UE (UE-1) sends a Ranging/SL Positioning Group member discovery Solicitation message. The Solicitation message includes the Type of Discovery Message, User Info ID of Discoverer, Group ID, optionally Target Info and optionally RSPP metadata information, and GPSI of Discoveree UE.
The Destination Layer-2 ID used to send and receive the Solicitation message is described in clause 5.8.1.2 of TS 23.304 [7].
The Source Layer-2 ID to send the Ranging/SL Positioning Solicitation message is self-assigned by the Discoverer UE
Editor's note:	The RSPP metadata information (e.g., the specific Role(s) to be discovered) is included as the metadata in the Solicitation message, which value is determined by RAN2.
2	The Discoveree UE that matches the values of the parameters (including Group ID and Target Info) contained in the Ranging/SL Positioning Group member discovery solicitation message, responds to the Discoverer UE with the Ranging/SL Positioning Group member discovery Response message. The Ranging/SL Positioning Response message includes Type of Discovery Message, the Discoveree info, the RSPP metadata information and the Group ID, and GPSI of Discoveree UE.
The Source Layer-2 ID used to send the Ranging/SL Positioning Group member discovery Response message is self-assigned. 
The Destination Layer-2 ID is set to the Source Layer-2 ID of the received Ranging/SL Positioning Group member discovery Solicitation message.
Editor's note:	The RSPP metadata information (e.g., the role(s) of the Discoveree UE) is included as the metadata in the Announcement message, which value is determined by RAN2.
6.4.3	Ranging/SL Positioning UE discovery with V2X capable UE
The procedure for Ranging/SL Positioning UE discovery and selection with V2X capable UE uses the procedures of Layer-2 link establishment over PC5 reference point in clause 6.3.3 of TS 23.287 [6] as basis with following differences and clarifications:
-	The Service Type in Layer-2 link establishment procedure indicates "Ranging/Sidelink Positioning" service, the Policy/Parameter provisioning for "Ranging/Sidelink Positioning" service is defined in clause 5.2.
-	In step3, the UE determines the destination Layer-2 ID based on the configuration in clause 5.2 for the RSPP transport. The V2X service info indicates "Ranging/Sidelink Positioning" in the Direct Communication Request message. The Direct Communication Request message may include the RSPP metadata information and GPSI of Source UE.
Editor's note:	The RSPP metadata information (e.g., the specific Role(s) of to be discovered) is included as the metadata in the Direct Communication Request message, which value is determined by RAN2.
-	In step 4, the QoS info is for the RSPP transport.
-	In step 5, the Direct Communication Accept message includes the RSPP metadata information for the Ranging/Sidelink Service oriented Layer-2 link establishment, and it also includes GPSI of Target UE.
Editor's note:	The RSPP metadata information (e.g., the role(s) of the response UE) is included as the metadata in the Direct Communication Accept message, which value is determined by RAN2.
* * * * End of changes* * * *
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