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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, RAN2#123 and RAN2#123bis. 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          SL-PRS Parameters

RAN2 impact from SL-PRS parameters were discussed in RAN2#123bis. The following agreements were made.

	The configuration of SL-PRS resource pool 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 case.

The SL-PRS sequence ID can be provided to the TX UE by the LMF/Server UE (via SLPP signalling).  If the Tx UE does not receive a sequence ID via SLPP message from the server, the Tx UE is expected to select one by itself.  FFS exact SLPP signalling.

For absolute sidelink positioning, the locations of the anchor UEs are provided to the entity that does the location calculation.



According to RAN1 agreements, the sequence-ID can take values from 0 to 4095. The primary objective is to assign unique sequence-ID value to every transmit (TX) and receive (RX) UE pair. The sequence-ID value can be conveyed via the assistance information messages as well as in location information message. Consider the scenario where the anchor UEs are configured to tranmit the SL-PRS to the target UE by the LMF/server UE. In this case the LMF/server UE will provide the sequence-IDs to the anchor UEs in the provideAssistanceData message whereas the corresponding sequence-IDs will be configured by the LMF/server UE to the target UE in the requestLocationInformation message. In another case, if UEs are asking for the assistance information using the requestAssistanceData message, the LMF/server UE shall configure the sequence-IDs in the provideAssistanceData message. 
Furthermore, each TX-RX pair may need to be configured with multiple sequence-ID values if multiple SL-PRS resources are configured. This is determined by the number of antenna beams supported by the TX/RX UE. This shall be conveyed to the LMF/server by the UE during the assistance information request/response. In general, if there are n number of UEs active in a positioning session, with  number of antenna beams active for the  TX-RX UE pair, the total number of unique sequence-ID values to be generated by the LMF/server UE is . If the antenna beam information is not available at the LMF/server, it shall configure a default value to the corresponding TX-RX UE pair.


Proposal 1: For the network-involved case, if the UE requests for assistance from the LMF, the LMF shall indicate the sequence-ID in provideAssistanceData.

Proposal 2: For the network-involved case, if the LMF requests for assistance from the UE, the LMF shall indicate the sequence-ID in requestAssistanceData.

Proposal 3: For the network-involved case, the LMF shall indicate the sequence-ID in requestLocationInformation message to the target UE.

Proposal 4: For the UE-only operation, if the UE requests for assistance from the SL server UE, the server UE shall indicate the sequence-ID in provideAssistanceData.  

Proposal 5: For the UE-only operation, if the SL server UE requests for assistance from the UE, the server UE shall indicate the sequence-ID in requestAssistanceData.

Proposal 6: For the UE-only operation, if the SL server UE shall indicate the sequence-ID in requestLocationInformation message to the target UE.


3            General UE-only Sidelink Positioning and Ranging Procedure

Following post RAN2#123bis email discussion which discussed Rel-18 positioning 38.305 CR, an open issue list for RAN2#124 has been created.

	7.12	General UE-only sidelink positioning and ranging procedure

Editor's Note: The above is a transcript of clause 6.8 in TS 23.586. However, there may be some concerns with this general procedure (as discussed in multiple contributions to previous RAN2 meetings), e.g., with steps 2 or 3 which probably should include also the SL Server UE, etc. Therefore, the above is FFS.



We propose that, Anchor UE(s) and SL server UE discovery and selection shall be combined in the same step. The discovery can indicate the UE role. Accordingly the changes in procedure in stage 2 specification is proved as below,


Proposal 7: Anchor UE(s) and SL server UE discovery and selection shall be combined in the same step.

Proposal 8: The discovery field shall indicate the UE roles for anchor and server UE capabilities.

Proposal 9: The following text proposal shall be considered in the running CR.

The figure below shows the sequence of operation for sidelink positioning and ranging in the UE-only mode of operation as further defined in TS 23.586. 
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1) UE 1 (i.e., target UE) may receive a Ranging/SL Positioning Service Request from a client UE or from its own application layer as defined in TS 23.586.
2) UE 1 discovers UEs 2 to n, as described in TS 23.586, if not already discovered. Following this discovery, UE 1 shall perform anchor UE and/or SL server UE selection based on the discovery message field contents. If UE 1 has the positioning server capability, the server UE selection can be skipped. The discovery field shall indicate the UE roles for anchor and server UE capabilities.
3) If UE 1 supports the server UE functionality, UE 1 may obtain the sidelink positioning capabilities from UEs 2 to n using the SLPP Capability Transfer procedure described in clause 7.11.2.1 of TS 38.305. If UE 1 does not support the server UE functionality, SL server UE may obtain the sidelink positioning capabilities from UEs 2 to n using the SLPP Capability Transfer procedure described in clause 7.11.2.1 of TS 38.305.
4) If UE 1 supports the server UE functionality, UE 1 will provide assistance data to UEs 2 to n using the SLPP Assistance Data Transfer procedure described in clause 7.11.2.2 of TS 38.305. If UE 1 does not support the server UE functionality, SL server UE will provide assistance data to UEs 2 to n using the SLPP Assistance Data Transfer procedure described in clause 7.11.2.2 of TS 38.305.
5) If UE 1 supports the server UE functionality, UE1 may send a request for sidelink location information to UEs 2 to n using the SLPP Location Information Transfer procedure described in clause 7.11.2.3 of TS 38.305. If UE 1 does not support the server UE functionality, SL server UE may send a request for sidelink location information to UEs 2 to n using the SLPP Location Information Transfer procedure described in clause 7.11.2.3 of TS 38.305.
6) The ranging/positioning result is delivered to the requestor from step 1.

 
4           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 10: Session-less approach can be used in cases where always-ON positioning function requests are required. 

5          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 11: For SL capability information exchange, groupcast/broadcast can be supported with security aspects aligned with SA3 inputs.

Proposal 12: For SL assistance information exchange, groupcast/broadcast can be supported for request messages whereas response messages can be unicast. 

Proposal 13: 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 the network-involved case, if the UE requests for assistance from the LMF, the LMF shall indicate the sequence-ID in provideAssistanceData.

Proposal 2: For the network-involved case, if the LMF requests for assistance from the UE, the LMF shall indicate the sequence-ID in requestAssistanceData.

Proposal 3: For the network-involved case, the LMF shall indicate the sequence-ID in requestLocationInformation message to the target UE.  

Proposal 4: For the UE-only operation, if the UE requests for assistance from the SL server UE, the server UE shall indicate the sequence-ID in provideAssistanceData. 

Proposal 5: For the UE-only operation, if the SL server UE requests for assistance from the UE, the server UE shall indicate the sequence-ID in requestAssistanceData.

Proposal 6: For the UE-only operation, if the SL server UE shall indicate the sequence-ID in requestLocationInformation message to the target UE.

Proposal 7: Anchor UE(s) and SL server UE discovery and selection shall be combined in the same step.

Proposal 8: The discovery field shall indicate the UE roles for anchor and server UE capabilities.

Proposal 9: The following text proposal shall be considered in the running CR.

The figure below shows  the sequence of operation for sidelink positioning and ranging in the UE-only mode of operation as further defined in TS 23.586.

1) UE 1 (i.e., target UE) may receive a Ranging/SL Positioning Service Request from a client UE or from its own application layer as defined in TS 23.586.
2) UE 1 discovers UEs 2 to n, as described in TS 23.586, if not already discovered. Following this discovery, UE 1 shall perform anchor UE and/or SL server UE selection based on the discovery message field contents. If UE 1 has the positioning server capability, the server UE selection can be skipped. The discovery field shall indicate the UE roles for anchor and server UE capabilities.
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3) If UE 1 supports the server UE functionality, UE 1 may obtain the sidelink positioning capabilities from UEs 2 to n using the SLPP Capability Transfer procedure described in clause 7.11.2.1 of TS 38.305. If UE 1 does not support the server UE functionality, SL server UE may obtain the sidelink positioning capabilities from UEs 2 to n using the SLPP Capability Transfer procedure described in clause 7.11.2.1 of TS 38.305.
4) If UE 1 supports the server UE functionality, UE 1 will provide assistance data to UEs 2 to n using the SLPP Assistance Data Transfer procedure described in clause 7.11.2.2 of TS 38.305. If UE 1 does not support the server UE functionality, SL server UE will provide assistance data to UEs 2 to n using the SLPP Assistance Data Transfer procedure described in clause 7.11.2.2 of TS 38.305.
5) If UE 1 supports the server UE functionality, UE1 may send a request for sidelink location information to UEs 2 to n using the SLPP Location Information Transfer procedure described in clause 7.11.2.3 of TS 38.305. If UE 1 does not support the server UE functionality, SL server UE may send a request for sidelink location information to UEs 2 to n using the SLPP Location Information Transfer procedure described in clause 7.11.2.3 of TS 38.305.
6) The ranging/positioning result is delivered to the requestor from step 1.

Proposal 10: Session-less approach can be used in cases where always ON positioning function requests are required.

Proposal 11: For SL capability information exchange, groupcast/broadcast can be supported with security aspects aligned with SA3 inputs.

Proposal 12: For SL assistance information exchange, groupcast/broadcast can be supported for request messages whereas response messages can be unicast. 

Proposal 13: For location information exchange, groupcast/broadcast can be supported for the request message whereas response messages can be unicast. 
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