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1  	Introduction
In the Rel. 18 study phase, a study on expanded and improved NR positioning is concluded and a TR 38.859 [1] has been endorsed in RAN#98 and the normative work started in RAN2 from meeting RAN2#121 and further carried over to RAN2#121bis-e, RAN2#122 and RAN2#123. The study was focussing on improving the accuracy of the positioning methods and extending the positioning to different verticals, including sidelink. The primary motivation behind the extending positioning framework over sidelink is to guarantee more accurate localization for many critical sidelink applications like V2X, IIoT public safety, and commercial sidelink (D2D) in in-coverage, partial-coverage, and out-of-coverage NR positioning use cases as emphasized in TR 38.845 [2].
Considering the study outcome, normative phase objectives were agreed upon for the work item phase of expanded and improved NR positioning in [3]. The present contribution provides the details on sidelink positioning session handling and other relevant agendas considering the last meeting agreement and the discussions [4]. 
2 SLPP Session Handling

Session handling and management for sidelink positioning methods with and without the involvement of LMF have been discussed in RAN2#123. The following agreements were made.

	For LMF involved SL based positioning, follow SA2 on how to handle LMF involved SL based positioning between UE (who has connection with network), LMF and AMF. FFS on how to handle session for UEs involved in the same LMF involved SL based positioning and the relationship between routing ID/correlation ID and session ID.

At least for UE-only operation, introduce explicit field “sessionID” in SLPP, and put it under message header of SLPP message. FFS how session ID is defined.

At least for UE-only operation, the UE who receives the LCS request at least needs to:
- Initiate the first SLPP procedure; 
- Assign the sessionID, and include it in the SLPP messages (Rx side should use the received
  sessionID for messages in the same positioning session).

FFS within what scope the session ID is unique.



	At least for UE-only operation, if the UE who receives the LCS request can act as the SL Positioning Server UE, then the UE shall trigger following procedures with each of UEs (UE2-UEn in the figure) in the SLPP session:
- SL Positioning Capability Transfer procedure, 
- SL Location Information Transfer (FFS on who decide positioning method) and 
- SL Positioning Assistance Data exchange (depends on RAN1 discussion on how to select the SL-
  PRS resources)

In stage 3 specification, use "Endpoint A" and "Endpoint B” to describe the procedure instead of target UE, anchor UE and server UE concept.



In the case of LMF-involved SL-based positioning, explicit session IDs are not required to identify sessions for UEs involved in the same LMF. AMF shall maintain multiple routing/correlation IDs corresponding to the UEs which are part of the positioning session. LMF shall be informed of the multiple correlation IDs and can use the same to communicate with the respective UEs. AMF can map the multiple correlation IDs to the multiple routing IDs so that the LMF to the corresponding UEs communication links are established and vice-versa.  

In the case of UE-only operation, RAN2 has agreed to use explicit session ID inside the SLPP message. It shall convey the particular SL positioning session and the initiator of that session.

For UE-only operation, session ID shall be maintained by the positioning server. The uniqueness of session ID can be inherently taken care of by the server.

For UE-only operation, the positioning server shall decide the SL positioning method based on the capability exchange information from the participating UEs. 


Proposal 1: For session management in sidelink positioning and ranging with LMF involved, an explicit session ID in the LPP message is not needed.

Proposal 2: For session management in sidelink positioning and ranging with LMF involved, LMF communicates with multiple UEs that are part of the positioning session using the corresponding correlation IDs provided by the AMF.

Proposal 3: For session management in sidelink positioning and ranging with LMF involved, the AMF can map the multiple correlation IDs to the multiple routing IDs so that the LMF to the corresponding UEs communication links are established and vice-versa.  

Proposal 4: For UE-only operation, explicit session ID under the message header of the SLPP message shall be defined as the field that identifies a particular SL positioning session and the initiator of that session.

Proposal 5: For UE-only operation, session ID shall be maintained by the positioning server. The uniqueness of session ID can be inherently taken care of by the server.

Proposal 6: For UE-only operation, the positioning server shall decide the SL positioning method based on the capability exchange information from the participating UEs. 

3  SLPP Forwarding

In RAN2#123, the forwarding of SLPP messages was discussed in the context of partial-coverage scenarios. The following agreements were made.

	Delivery by an IC UE to the LMF via SLPP of information received from an OOC UE via SLPP (UE2 => UE1 => LMF), and the reverse operation LMF => UE1 => UE2, are needed at least for partial coverage scenarios.

FFS if this involves single or separate SLPP sessions (LMF <=> UE1 and UE1 <=> UE2).

FFS if the same functionality is needed for IC scenarios (depending on whether the LMF communicates with each UE or always through the target).

RAN2 see risk to completion of sidelink positioning with the current scope.



In the case of partial-coverage, LMF communicates with the target UE which is out-of-coverage via an anchor UE which is in-coverage. LMF is the entity that manages the positioning session. A single session is sufficient to manage LMF <=> UE1 and UE1 <=> UE2 positioning activity.

For an in-coverage scenario, LMF communicating with each UE is preferable. Hence, SLPP forwarding functionality is not required. However, if LMF chooses to reach anchor UEs through the target UE, then SLPP forwarding shall be used.


Proposal 7: Single positioning session shall be used for LMF <=> UE1 and UE1 <=> UE2 operations. 

Proposal 8: For in-coverage scenarios, SLPP forwarding is not required if LMF communicates with each UE. SLPP forwarding shall be used only when LMF communicates to other UEs via the target UE.

 
4  Discovery & Selection Procedure

RAN2#123 discussed the parameters to be included in the discovery message for anchor and server UE selection. The following agreement was made.

	FFS which (if any) additional parameters can be included (as optional or mandatory) in the metadata in the discovery message for anchor and server UE selection; it should be based on technical requirements for the fields and how they will be used.





The discovery message shall include SLPP support indication as a mandatory field and supported positioning methods, coverage information, and associated PLMN parameters as optional fields.

The anchor UE selection shall be performed by LMF in network-involved operation and by SL positioning server UE in UE-only operation.

The SL positioning server functionality can be handled by the target UE, anchor UE, or any 3rd party UE involved in the SL positioning activity.

The SL positioning server UE shall be performed based on the supported UE roles parameter.


Proposal 9: The following parameters can be included in the metadata in the discovery message:
· SLPP support (Mandatory)
· Supported positioning methods (Optional)
· Coverage information (Optional)
· Associated PLMN (Optional)

Proposal 10: LMF/server UE shall perform anchor UE selection.

Proposal 11: SL positioning server UE can be target/anchor/3rd party UE.

Proposal 12: Server UE selection shall be based on supported UE roles parameter.

5 SL-PRS Parameters

The following agreements were made in RAN2#123.

	Define 8 priority levels for SL-PRS priority, same as the number of priority levels for SL-SCH. Send a LS to RAN1 and SA2 on RAN2 agreement with the understanding that the SL-PRS priority levels are mapped from sidelink positioning/ranging QoS.

The SL-PRS priority can be provided by the UE’s own high layer when it triggers the SL-PRS transmission. The following issues are open and can be raised in the LS for RAN1 input:
· Whether the UE’s higher layer can provide SL-PRS priority for the SL-PRS triggered by peer UE
· Whether the peer UE triggers the SL-PRS transmission can provide the SL-PRS priority

When aperiodic/one-shot SL-PRS transmission is triggered for UE configured with Scheme 1 SL-PRS resource allocation, at least for the case when LMF is not involved in giving the grant, design a new MAC CE for the UE to send to the gNB for SL-PRS resource request. FFS when LMF is involved.








	At least when periodic SL-PRS transmission is triggered for UE configured with Scheme 1 SL-PRS resource allocation, at least for the case when LMF is not involved in giving the grant, the UE sends an RRC message to the gNB for providing the assistance information for CG configuration. FFS when the LMF is involved.

Support CBR measurement on both shared and dedicated resource pool for SL-PRS transmission.



Like SL communication resource pool configuration, the same principle shall be followed for SL-PRS parameter configuration. For in-coverage scenarios, the network/gnB can provide the configurations while pre-configurations can be used for out-of-coverage cases.

To capture in the RRC specification, it is preferable to reuse the existing signaling for a given resource pool (SL-ResourcePool) and define any new SL-PRS-related parameters as needed so that redundancy overheads are minimized.

For SL-PRS sequence generation, the parameter sequence ID needs to be configured to TX and RX UEs. For TX UE, LMF shall configure sequence ID for LMF-involved scenarios and SL positioning server UE shall provide for without LMF scenarios. For RX UE, these parameters are configured by LMF/server via SLPP message ProvideAssistanceData depending on the scenarios.


Proposal 13: The configuration of SL-PRS-related parameters to the UE shall follow the same principle as SL communication, i.e., rely on NW/gNB for in-coverage and pre-configuration for out-of-coverage cases.

Proposal 14: For configuration of the SL-PRS dedicated pool, agree to reuse the existing signaling for a given SL resource pool (i.e., SL-ResourcePool) and define any new SL-PRS related parameters as needed within.

Proposal 15: For TX UE, LMF shall configure sequence ID for LMF-involved scenarios and SL positioning server UE shall provide for without LMF scenarios.

Proposal 16: For RX UE, SL-PRS configuration parameters shall be provided by LMF/server via SLPP message ProvideAssistanceData depending on the coverage scenarios.

6  Session-less Scenarios

RAN2 has agreed that at least in the case of SL positioning methods that do not require a mutual exchange of SLPP messages associated with one another among UEs, SLPP session-less operation can be supported. 

The session-less approach is preferred in scenarios where minimal signalling overhead and lower latency are desired. It can also find applications in use cases where continuous UE tracking is necessary.


Proposal 17: Session-less approach can be used in cases where always-ON positioning function requests are required. 

7          Groupcast/Broadcast
It is discussed during the study whether to support groupcast and broadcast positioning message exchange for SL positioning over SLPP. The main concern is the security but for use cases like V2X where UEs will be mobile with high speed (140 Km./hr considered in RAN 1 evaluation [1]), it will not be feasible to have exchanges over session-based SL-positioning messages and achieve the desired performance in terms of the latency. So, a session-less operation is necessary in certain use cases. To support session-less SL positioning, groupcast/broadcast-based SL-PRS configuration is needed. So at least for SL positioning capability exchange and SL positioning assistance information exchange, groupcast and broadcast modes should be supported. 
Capability information exchanges shall be in groupcast/broadcast mode since it can help anchor UE selection and coordination. The security issues need to be considered based on SA3 inputs.
For assistance and location information exchange, the requests can be in groupcast/broadcast while the response can be unicast. The anchor UE needs to groupcast/broadcast assistance and/or location information requests to all participating UEs while the individual responses from the UEs can be unicast since the location estimates are computed at the anchor itself. Furthermore, since location information is of utmost importance with respect to privacy, security issues are eliminated with unicast response mode.


Proposal 18: For SL capability information exchange, groupcast/broadcast can be supported with security aspects aligned with SA3 inputs.

Proposal 19: For SL assistance information exchange, groupcast/broadcast can be supported for request messages whereas response messages can be unicast. 

Proposal 20: For location information exchange, groupcast/broadcast can be supported for the request message whereas response messages can be unicast. 

8          Conclusion
  The contribution provides the following proposals for SL positioning:


Proposal 1: For session management in sidelink positioning and ranging with LMF involved, an explicit session ID in the LPP message is not needed.

Proposal 2: For session management in sidelink positioning and ranging with LMF involved, LMF communicates with multiple UEs that are part of the positioning session using the corresponding correlation IDs provided by the AMF.

Proposal 3: For session management in sidelink positioning and ranging with LMF involved, the AMF can map the multiple correlation IDs to the multiple routing IDs so that the LMF to the corresponding UEs communication links are established and vice-versa.  

Proposal 4: For UE-only operation, explicit session ID under the message header of the SLPP message shall be defined as the field that identifies a particular SL positioning session and the initiator of that session.

Proposal 5: For UE-only operation, session ID shall be maintained by the positioning server. The uniqueness of session ID can be inherently taken care of by the server.

Proposal 6: For UE-only operation, the positioning server shall decide the SL positioning method based on the capability exchange information from the participating UEs.

Proposal 7: Single positioning session shall be used for LMF <=> UE1 and UE1 <=> UE2 operations. 

Proposal 8: For in-coverage scenarios, SLPP forwarding is not required if LMF communicates with each UE. SLPP forwarding shall be used only when LMF communicates to other UEs via the target UE.

Proposal 9: The following parameters can be included in the metadata in the discovery message:
    • SLPP support (Mandatory)
    • Supported positioning methods (Optional)
    • Coverage information (Optional)
    • Associated PLMN (Optional)

Proposal 10: LMF/server UE shall perform anchor UE selection.

Proposal 11: SL positioning server UE can be target/anchor/3rd party UE.

Proposal 12: Server UE selection shall be based on supported UE roles parameter.

Proposal 13: The configuration of SL-PRS-related parameters to the UE shall follow the same principle as SL communication, i.e., rely on NW/gNB for in-coverage and pre-configuration for out-of-coverage cases.

Proposal 14: For configuration of the SL-PRS dedicated pool, agree to reuse the existing signaling for a given SL resource pool (i.e., SL-ResourcePool) and define any new SL-PRS related parameters as needed within.

Proposal 15: For TX UE, LMF shall configure sequence ID for LMF-involved scenarios and SL positioning server UE shall provide for without LMF scenarios.

Proposal 16: For RX UE, SL-PRS configuration parameters shall be provided by LMF/server via SLPP message ProvideAssistanceData depending on the coverage scenarios.

Proposal 17: Session-less approach can be used in cases where always ON positioning function requests are required.

Proposal 18: For SL capability information exchange, groupcast/broadcast can be supported with security aspects aligned with SA3 inputs.

Proposal 19: For SL assistance information exchange, groupcast/broadcast can be supported for request messages whereas response messages can be unicast. 

Proposal 20: For location information exchange, groupcast/broadcast can be supported for the request message whereas response messages can be unicast. 
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