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1. Introduction
From the new WID on Expanded and Improved NR Positioning approved in RAN#98 meeting[1], the objective of this work item is confirmed as specifying solutions introducing sidelink ranging/positioning, introducing integrity for RAT-dependent positioning methods, enabling LPHAP use-case 6 defined in TS 22.104, improving positioning accuracy, and introducing support of positioning for RedCap UEs.  Among the WID, the objective for sidelink positioning is listed below:
	· Specify solutions for support of sidelink positioning (including ranging) in NR systems, including the following [RAN1, RAN2, RAN3, RAN4]:

· Specify reporting signalling and procedures to facilitate support of SL positioning in all coverage scenarios and for PC5-only and joint PC5-Uu scenarios [RAN2, RAN3]: 

· Specify the protocol and procedures for SL positioning between UEs (Protocol for Sidelink positioning procedures (SLPP)).

· Specify the protocol and procedures for SL positioning between UEs and LMF. 
· Specify signalling to NG-RAN for sidelink positioning and ranging service authorizations as needed. [RAN3, RAN2] 


From the work plan for NR Positioning enhancements[2], the work plan for RAN3 for SL Positioning in this meeting is highlighted:
· Start the discussion on signalling and procedures to facilitate support of SL positioning:

· Reporting signaling and procedures to facilitate support of SL positioning in all coverage scenarios and joint PC5-Uu scenarios; 

· Signaling to NG-RAN for SL positioning and service authorization as needed.

· Start the discussion on the support of error modeling parameters, signaling, and procedures for UE-based and LMF based integrity of RAT-dependent positioning methods.

· Start the discussion on enhancements for enabling LPHAP use-case 6 as defined in TS 22.104 including:

· SRS configuration enhancements based on SRS positioning validity area for UEs in RRC_INACTIVE.

· Positioning-specific enhancement for eDRX cycle beyond 10.24s based on the progress in RAN1 and Redcap WI.

· Start the discussion on RAN1-led objectives including carrier phase positioning.
· Discuss any other RAN3 impacts identified from RAN1 and RAN2 agreements, if any.
In this contribution, we identify some issues related to SL positioning in RAN3 and analyse the potential RAN3 impact. 
2. Discussion

For SL positioning, all three coverage scenarios (In-coverage, Partial coverage and Out-of-coverage) and for PC5-only and joint PC5-Uu scenarios should be investigated in WID. Besides the out-of-coverage scenario, network may participate in in-coverage scenario and partial coverage scenario. In general, whether network assisting the SL positioning operation could be divided into joint PC5-Uu scenario and PC5-only scenario. Regard to all possible scenarios, the in-coverage scenario or partial coverage scenario for PC5-only is acknowledged, but it is not acceptable for us to use PC5-only positioning interface if the Uu positioning exists. Obviously, Uu interface provides reliable communication comparing to PC5 interface. 
Proposal 1: It is not acceptable to only use PC5-only positioning interface if the Uu positioning exists.
Also, from the RAN2’s agreement:

Proposal: RAN2 to confirm either of UEs including target UE and one or multiple anchor UEs may be OOC in partial coverage scenarios, but with at least one UE being in coverage. How to enable the procedures/signaling for supporting SL positioning in partial coverage will be further discussed in normative work.
It shows that the partial coverage scenarios ensures at least one of the target UE or the anchor UE is in the network coverage. If target UE is out of coverage in the partial coverage scenario, it still could communicate with the NW via connecting with the in-coverage anchor UE over PC5 interface first. For In-coverage scenario, UEs are always under the coverage of the network. Currently, there is no conclusion in SL positioning that whether a server UE can play the positioning server like LMF did in legacy positioning. We think this should be decided by other WGs, however, it is beneficial to make LMF as the location server since LMF could configure SL-PRS resource with less resource collision and could perform the position calculation with higher accuracy by combining the measurements from both Uu and PC5. 
Observation 1: If target UE is out of coverage in the partial coverage scenario, it still could communicate with the NW via connecting with the in-coverage anchor UE over PC5 interface first.
In the legacy procedure, the location service request is transferred to LMF, and LMF instigates the location procedures with RAN node(s) and the UE. For SL positioning with network coverage scenario, LMF may become the node to initiate the positioning procedure, deciding to perform PC5-Uu based positioning or PC5-only positioning if it finds only Uu-based positioning is not enough to meet the requirement of the location service. For example, in some coverage scenarios, part of UEs are out of coverage or the target UE is not able to measure enough gNBs to perform Uu based positioning. SL positioning in those coverage scenarios (i.e., in-coverage scenario or partial-coverage scenario) is employed to provide better location service. 
Observation 2: For SL positioning with network coverage scenario, LMF may become the node to initiate the positioning procedure, deciding to perform PC5-Uu based positioning or PC5-only positioning
For SL positioning authorizations, some service authorization information needs to be provisioned to NG-RAN for the support of Ranging/SL Positioning. According to the description in TS 23.586, the AMF needs to support following functions:

	4.3.3
AMF
In addition to the functions defined in TS 23.287 [6] and TS 23.304 [7], the AMF performs the following functions:

-
Select a PCF supporting Ranging/SL positioning Policy/Parameter provisioning based on indication of Ranging/SL positioning Capability as part of the 5G ProSe Capability/V2X capability in the "5GMM capability" in the Registration Request.

-
Store the Ranging/SL positioning Capability.
-
Forward the Ranging/SL positioning Capability of Target UE to LMF.
-
Forward the Ranging/SL positioning Capability to PCF.

-
Obtain from UDM the subscription information related to Ranging/SL positioning and store them as part of the UE context data.

-
Provision the NG-RAN with indication about the UE authorization status about Ranging/SL Positioning over PC5 (i.e. as Ranging/SL positioning-enabled UE);

-
Provision the NG-RAN with PC5 QoS parameters related to Ranging/SL positioning over PC5.


From above functions, it is found that AMF needs to support providing the NG-RAN with indication about the UE authorization status about Ranging/SL Positioning and PC5 QoS parameters related to Ranging/SL positioning over PC5. Therefore, there will RAN3 impact on NGAP to signal the above information. 
Proposal 2: AMF needs to support providing the NG-RAN with indication about the UE authorization status about Ranging/SL Positioning and PC5 QoS parameters related to Ranging/SL positioning over PC5.
After the UE obtains the authorization, there are two schemes agreed by RAN1 for SL-PRS resource allocation. From the RAN1’s agreement:

	Agreement

Regarding SL-PRS resource allocation, both Scheme 1 and Scheme 2 should be introduced for supporting SL positioning/ranging:

· Scheme 1: Network-centric operation SL-PRS resource allocation (e.g. similar to a legacy Mode 1 solution)

· The network (e.g. gNB, LMF, gNB & LMF) allocates resources for SL-PRS. 

· Scheme 2: UE autonomous SL-PRS resource allocation (e.g. similar to legacy Mode 2 solution)

· At least one of the UE(s) participating in the sidelink positioning operation allocates resources for SL-PRS


Obviously, scheme 1 for network-centric operation has RAN3 impact, where the network would allocate resource for SL-PRS to anchor UE and target UEs. From our view, we could follow the legacy procedure. LMF requests the gNB to provide the SL-PRS and gNB configures the SL-PRS to gNB. The details of NRPPa signaling need further discussion. 
Proposal 3: It is proposed to follow the legacy procedure where LMF requests the gNB to provide the SL-PRS and gNB configures the SL-PRS to gNB,  the details of NRPPa signaling need further discussion.
3. Conclusion
In this paper, we give an initial consideration on sidelink positioning and the following observations and proposals are listed below:
Observation 1: If target UE is out of coverage in the partial coverage scenario, it still could communicate with the NW via connecting with the in-coverage anchor UE over PC5 interface first.
Observation 2: For SL positioning with network coverage scenario, LMF may become the node to initiate the positioning procedure, deciding to perform PC5-Uu based positioning or PC5-only positioning.
Proposal 1: It is not acceptable to only use PC5-only positioning interface if the Uu positioning exists.
Proposal 2: AMF needs to support providing the NG-RAN with indication about the UE authorization status about Ranging/SL Positioning and PC5 QoS parameters related to Ranging/SL positioning over PC5.
Proposal 3: It is proposed to follow the legacy procedure where LMF requests the gNB to provide the SL-PRS and gNB configures the SL-PRS to gNB, the details of NRPPa signaling need further discussion.
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