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1. [bookmark: OLE_LINK14][bookmark: OLE_LINK13]Introduction
[bookmark: _Hlk53665621]At the RAN2#121 meeting, RAN2 discussed the sidelink positioning and achieved the following agreements:
Agreement:
PC5-U is used for transport of SLPP.

Agreement:
With respect to the overall signaling procedure for PC5-only positioning (including at least IC and OOC; FFS if there are differences for PC), it is proposed to agree that the sidelink positioning procedure comprises the following series of steps as a baseline, between the LMF/positioning server UE/NG-RAN/candidate Anchor UE(s) and Target UE(s):
1. Triggering event
2. Sidelink positioning capability exchange 
3.	Sidelink positioning assistance data transfer
4.	SL Positioning Request Location Information
5.	Measurement of SL-PRS
6.	Location calculation
7.	SL Positioning Provide Location Information
Some steps may have dependencies on SA2 and can be revisited in this light.  The order is subject to further discussion.  FFS if discovery and selection of anchor UEs and/or server UE are part of the positioning layer in RAN2 scope.
LS to SA2 to ask for confirmation and guidance on the SA2 aspects.

Agreement:
RAN2 do not intend to discuss assistant UE functionality in Rel-18.
Direct ranging between two UEs with the server providing assistance to both sides is not precluded.

Agreement:
RAN2 confirm that for cases without LMF involvement, besides method determination, assistant data distribution and anchor UE selection (agreed in RAN2), the SL positioning server UE may perform SL-PRS configuration coordination and location calculation.
In this contribution, we will further discuss the details for sidelink positioning in RAN2.
2. Discussion
In regard to the signaling procedure, there are two types of sidelink positioning. In the discussion paper, we name them LMF-dependent sidelink positioning and LMF-independent sidelink positioning for the convenience of discussion.
2.1	LMF-dependent sidelink positioning
2.1.1 Protocol between UE and LMF
During the study item phase, RAN2 discussed the protocol between the UE and the LMF and came to the following descriptions in [1]:
	5.2.2.3	Signaling between UE and LMF
The potential impact to LPP for the support of sidelink positioning procedures between UE and LMF is studied. Protocol between UE and LMF for hybrid PC5+Uu positioning and PC5-only positioning in-coverage will be down-selected from the following options during normative work.
-	Extension of LPP, whereby new signaling is to be defined to support hybrid Uu and PC5 based positioning, i.e., extend the existing LPP to support sidelink based positioning between UE and LMF
-	Enhancement of LPP whereby SLPP signaling can be transported within LPP transparently, i.e., use the newly defined SLPP to support sidelink based positioning and use the existing LPP to support Uu based positioning; and the SLPP is carried as a container in LPP
-	Use of SLPP between the UE and the LMF
The details of functionalities of LMF for supporting SL positioning will be discussed in normative work.


With the option of “Use of SLPP between the UE and the LMF”, the sidelink positioning procedure is completely isolated from the Uu positioning procedure. The advantage of this option is no specification impact on LPP. However, in the hybrid positioning scenario, sidelink positioning and Uu positioning seem to belong to different positioning sessions, while hybrid positioning calls for a single session containing both of them. In this sense, two separate location results may be reported to the network, which is not the motivation of hybrid positioning to improve positioning accuracy. Moreover, there can be specification impacts on SA2, e.g., differentiating SLPP message from LPP and LCS message in NAS message. Therefore coordination with SA2 is foreseen. 
The option of “Extension of LPP” is a rather straightforward way, which extends LPP to further support the SL positioning as a “new positioning method”, benefits for hybrid positioning. For the case of UE-based hybrid positioning, one single location evaluation derived from both the Uu measurement result and the PC5 measurement result can be provided to the LMF.
The option of “Enhancement of LPP” is more like a compromise between the above two options. It can reduce the burden to maintain the LPP specification, and also for the hybrid positioning case the bond between Uu positioning and sidelink positioning is maintained. Since both LMF-dependent sidelink positioning and LMF-independent sidelink positioning need to be supported. If SLPP is used as a container of LPP between UE and LMF, the two types of sidelink positioning can be in line with each other as much as possible, e.g., the roughly same SLPP signaling procedures, which is beneficial for reducing specification complexity. Arguments may be raised that some UEs may only support sidelink positioning but not Uu positioning, leading to the unnecessity to support both types of protocols. We work out a rational way to resolve the problem. Because all the involved IEs are optional in the current LPP specification, the restriction can be made that the network shall always set the existing IEs for Uu positioning as absent for the PC5-only UEs so that they only reuse the LPP ASN.1 framework. Therefore, we have a little preference for the option of “Enhancement of LPP”.
Proposal 1: For LMF-dependent sidelink positioning, support the enhancement of LPP, i.e., the SLPP is carried as a container in LPP.
2.1.2 LMF functionalities
There is the following conclusion in SA2 TS [3]:
	[bookmark: _Toc128730185][bookmark: _Toc125974541][bookmark: _Toc125508614][bookmark: _Toc125508455]4.3.8	LMF
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.
-	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.


For LMF-dependent sidelink positioning, the LMF acts as the location server. Therefore, it is natural that the LMF should be responsible at least for the determination of method/measurement metric, anchor UE selection and assistance data configuration based on the positioning QoS requirement carried in location service request message.
Proposal 2: For LMF-dependent sidelink positioning, the LMF is responsible to manage the overall coordination for sidelink positioning, e.g., method/measurement metric determination, anchor UE selection.

2.1.3 Anchor UE discovery/selection
In SA2 TS[3], there are the following descriptions：
	[bookmark: _Toc117570421][bookmark: _Toc128730191]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.
…
[bookmark: _Toc128730200]5.5.2	Network assisted SL Positioning of UE with NAS connection
…
-	Either the Target UE or LMF determines if network assisted SL positioning will be applied. When LMF determines that network assisted SL positioning is used, LMF may trigger the Target UE to perform the discovery of Located UE(s).
-	The Target UE discovers Located UE(s) for network assisted SL positioning. Optionally, to assist the Target UE the LMF may provide to the Target UE a list of candidate Located UE(s). In this case the LMF maintains the candidate list of Located UE(s) including e.g. the capability and location information of the Located UE(s).
-	The Target UE and Located UE(s) perform ranging/SL positioning. The Target UE includes the UE identity of the Located UE(s) to the LMF together with the Ranging measurement data or estimation result. The LMF may interact with GMLC to get the location of Located UE.
Editor's note:	It is FFS what UE identity of the Located UE that the Target UE provides to the LMF. Depending on which UE identity, the LMF or the GMLC may need to resolve this by query another NF. The security impact will be coordinated with SA3.


Since anchor UEs need to be near enough to the target UE for SL PRS measurement, it makes sense that the target UE performs the discovery of anchor UEs over the PC5 interface. 
Proposal 3: For LMF-dependent sidelink positioning, the target UE may perform the discovery of anchor UEs and report the anchor UE IDs to the LMF.
The operator may deploy some stationary anchor UEs for sidelink positioning to improve positioning availability and accuracy. In this sense, the LMF is informed of the capability and location information of the stationary anchor UEs. It is beneficial if the LMF provides the list of stationary anchor UEs to target UE for anchor UE discovery.
Proposal 4: For LMF-dependent sidelink positioning, the LMF may request the target UE to perform the discovery of anchor UE, and may provide a list of candidate anchor UEs along with the request.
As we proposed in section 2.1.1, the SL positioning-related procedure should be SLPP carried as a container in LPP. Besides, in the following discussion in section 2.2, the request/provide anchor UE procedure is also needed in LMF-independent sidelink positioning. Therefore, we understand that the request/provide anchor UE procedure should be an SLPP procedure. 
Proposal 5: Introduce SLPP procedures of request/provide anchor UE information.

2.1.4 NRPPa like SLPP procedures
From a certain point of view, anchor UE in sidelink positioning is very similar to TRP/gNB in Uu positioning. In Uu positioning, NRPPa procedures including TRP information request/response, positioning information request/response, positioning activation request/response, and measurement request/response, are used between LMF and TRP/gNB. Accordingly, in sidelink positioning we understand that corresponding SLPP procedures similar to some NRPPa procedures need to be introduced, e.g., assistance data obtaining procedure by LMF (similar to TRP information request/response), SL PRS transmission config/activation procedure (similar to positioning activation request/response).
Proposal 6: Introduce NRPPa-like SLPP procedures, e.g., assistance data obtaining procedure by LMF, SL-PRS transmission config/activation procedure.

2.1.5 General signaling procedures
Based on the SA2’s conclusions and the above discussion, we understand that a typical signaling procedure for LMF-dependent sidelink positioning is as below:


Figure 2.1.5-1: LMF-dependent sidelink positioning signaling procedures
1.	The LMF receives a Location Service Request from the AMF.
2.	The LMF may request and obtain the sidelink positioning capability of the target UE.
3.	The LMF determines to perform the sidelink positioning, e.g., when the UE is not able to perform Uu-based positioning (not support, or not able to measure enough signals from TRPs to perform Uu-based positioning).
[bookmark: OLE_LINK3]4.	The LMF sends a request for anchor UE information to the target UE.
5.	The target UE initiates the discovery procedure over the PC5 interface to find the Anchor UE(s).
6.	The target UE provides the anchor UE information to the LMF.
7.	The LMF may request and obtain the sidelink positioning capability of the anchor UE(s).
8. 	The LMF selects the participating anchor UEs.
9. 	The LMF requests the target UE/anchor UEs to transmit SL PRS. For the case 2, the step 9 may be assistance data obtaining procedure from the anchor UEs by LMF.
10. The LMF initiates the sidelink positioning assistance data transfer procedure (for measurement) to the anchor UEs/target UE. 
11. The LMF sends the sidelink positioning request location information message to the anchor UEs/target UE.
12. The target/anchor UEs transmits the SL PRS.
13. The anchor UEs/target UE perform the measurement of SL PRS.
14. The anchor UEs/target UE send the sidelink positioning provide location information message including measurement results to the LMF.
15. The LMF performs the location calculation and obtains the location information of target UE.
16.	The LMF sends Location Service Response to the AMF.
Proposal 7: For LMF-dependent sidelink positioning, take the above signaling procedures as the baseline for further discussion.

2.1.6 Methods for LMF to communicate with anchor UE(s)
The traditional Uu positioning is only related to one UE, i.e., target UE. The location service request is always sent to the AMF firstly. The AMF is responsible to trigger the connection setup between the target UE and the network if needed before sending the location service request to the LMF, i.e., if the target UE is in CM-IDLE state, the AMF pages the target UE to enter the CM-CONNECTED state. Compared with traditional Uu positioning, the difference lies in that sidelink positioning is about two or more UEs (including one target UE and one or more anchor UEs). For the target UE, it is still the AMF that is responsible to trigger the connection setup procedure if finding that the UE is in CM-IDLE. However, for anchor UEs, the AMF does not know which UEs are selected as anchor UEs and whether one or more anchor UEs are in the CM-IDLE state. 
Therefore, one issue to be solved is how LMF communicates with anchor UE(s). We understand that there are the following alternatives to address the problem:
· Alt 1: LMF directly communicates with anchor UE(s), i.e., set up the connection between anchor UE and the LMF;


Figure 2.1.6-1: LMF directly communicates with anchor UE(s)
· Alt 2: LMF communicates with anchor UE(s) via target UE, i.e., message forwarding by target UE via control signaling;


Figure 2.1.6-2: LMF communicates with anchor UE(s) via target UE
With Alt 1, if anchor UE is in the CM-IDLE state, the LMF/AMF needs to trigger the UE entering the CM-CONNECTED state. SA2’s work is foreseen to set up the connection between anchor UE and the LMF. Moreover, in the study item phase, RAN2 agreed to support all the coverage scenarios including partial coverage. If target UE is in coverage and anchor UE is out of coverage, how to set up the connection between anchor UE and the LMF needs to be further investigated. Some companies may think that the U2N relay can be considered. However, generally, the U2N relay setup is triggered by remote UE when remote UE needs to transfer user data. In the sidelink positioning procedure, the anchor UE is not aware of its role before the location sever contacts it, which is not rational for the anchor UE to initiate U2N relay setup with the network. Also, it only works based on the prerequisite that the operator deploys the U2N relay in the network (RAN and core network) and the related UEs must support the U2N relay feature. This greatly restricts the applicable scenario. 
With Alt 2, the target UE acts as the forwarder of the signaling between the LMF and the anchor UEs. The sidelink unicast connections are needed between the target UE with each anchor UE. The LMF sends a message to the target UE and then the target UE forwards the message to the anchor UE via the sidelink unicast connection if the message is for an anchor UE. No SA2 impacts are foreseen. Besides, there is no concern for the state of anchor UEs.
Proposal 8: For LMF-dependent sidelink positioning, how LMF communicates with anchor UE(s) should be discussed, the following two alternatives can be considered:
· Alt 1: LMF directly communicates with anchor UE(s), i.e., set up the connection between anchor UE and the LMF
· Alt 2: LMF communicates with anchor UE(s) via target UE, i.e., message forwarding by target UE via control signaling

2.2	LMF-independent sidelink positioning
2.2.1 Positioning server UE 
In the SA2 TS [3], there is the following term definition:
	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 the functionalities is supported.
…
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 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.


For LMF-independent sidelink positioning, we understand that positioning server UE should perform the related functions instead of the LMF so that the roughly same SLPP signaling procedures can be achieved, including receiving the positioning service request, obtaining the (candidate) anchor UE information and then determining the positioning method/ measurement metric, the participating anchor UE(s) and the assistance data. 
Proposal 9: For LMF-independent sidelink positioning, the positioning server UE is responsible to manage the overall coordination for sidelink positioning after receiving the positioning service request or generating the request itself.
If enabling the capabilities mentioned above, the target UE or one of anchor UE(s) can also act as positioning server UE as Case2 and Case 3 in Figure2.2.2-1:


Figure 2.2.1-1: positioning server UE
The sidelink positioning feature needs to support multiple use cases, including V2X, public safety, commercial and IIOT. Therefore, there may be various UE capabilities. The above 3 cases may apply to different UE capabilities. For example, for the IIOT case, the capability of target UE may be very limited and Case 2 may be not applicable. Most importantly, from the view of the standard, Case 1 can be the baseline for the RAN2 discussion of the signaling procedure and the other two cases can be regarded as simplified scenarios.
Proposal 10: With specific capability, the target UE or one of the anchor UE can act as positioning server UE.
Similar to LMF-dependent sidelink positioning, since anchor UEs need to be near enough to target UE for SL PRS measurement, it makes sense that target UE performs the discovery of anchor UEs in the PC5 interface and report the UE IDs to the positioning server UE.
Proposal 11: For LMF-independent sidelink positioning, the target UE performs the discovery of anchor UEs and reports the anchor UE IDs to the positioning server UE.

2.2.2 General signaling procedures
Based on the above discussion, we understand that a typical signaling procedure for LMF- independent sidelink positioning is as below:

 
Figure 2.2.2-1: LMF-independent sidelink positioning signaling procedures
1.	The Positioning Server UE receives a Location Service Request message, or the Positioning Server UE itself determines the need for some location service.
2.	The Positioning Server UE obtains the sidelink positioning capability of the target UE from the target UE.
3.	The Positioning Server UE sends a request for anchor UE information to the target UE.
4.	The target UE initiates the discovery procedure over the PC5 interface to find the Anchor UE(s).
5.	The target UE provides the anchor UE information to the Positioning Server UE.
6.	The Positioning Server UE obtains the sidelink positioning capability of the anchor UEs.
7. 	The Positioning Server UE selects the participating anchor UEs.
8. 	The Positioning Server UE requests the target UE/anchor UEs to transmit SL PRS. For the case 2, the step 9 may be assistance data obtaining procedure from the anchor UEs by Positioning Server UE.
9. 	The Positioning Server UE initiates the sidelink positioning assistance data transfer procedure (for measurement) to the anchor UEs/target UE. 
10. The Positioning Server UE sends the sidelink positioning request location information message to the anchor UEs/target UE.
11. The target/anchor UEs transmits the SL PRS.
12. The anchor UEs/target UE perform the measurement of SL PRS.
13. The anchor UEs/target UE send the sidelink positioning provide location information message including measurement results to the Positioning Server UE.
14. The Positioning Server UE performs the location calculation and obtains the location information of target UE.
15.	The Positioning Server UE responses Location Service Response.
Proposal 12: For LMF-independent sidelink positioning, take the above signaling procedures as the baseline for further discussion.

2.3 Broadcast and groupcast for SLPP signaling
In the study item phase, RAN2 discussed the broadcast/groupcast signalling for SL positioning. There are the following descriptions in RAN2’s TR [1]:
	The cast type for SLPP signaling is studied, including unicast, groupcast and broadcast.
Unicast/one-to-one operation is assumed as baseline for exchange of SLPP signaling between UEs. Unicast SLPP session-based operation is supported. At least "centralized" operation is supported, i.e., operation where one UE performs range and/or position calculations based on measurement/location information relating to itself and/or other UEs. It is feasible to send at least the following positioning signaling for groupcast/broadcast (in addition to unicast) from RAN2's perspective:
-	SL positioning capability
-	SL positioning assistance data
Location information is not excluded and can be further considered in normative work.
RAN2 will further discuss in normative work:
-	The security issues (e.g., requirements for ciphering and/or integrity) on specific information of SL positioning capability and assistance data in groupcast/broadcast. 
-	The use cases for applying groupcast/broadcast.


RAN2 sent an LS [4] to SA2 and SA3 to separately ask about the use cases for groupcast/broadcast signaling for SL positioning and potential security requirements (e.g., for ciphering and/or integrity) and feasibility. 
In SA2’s reply LS [6], SA2 provided feedback on the use cases for groupcast/broadcast signaling for SL positioning:
	Regarding the questions from RAN2 on the use cases for groupcast/broadcast signalling for SL positioning, SA2 would like to point out that for the V2X use cases, for example those documented in TR 38.845, there are use cases of involving Road Side Unit (RSU) and multiple vehicles, or multiple vehicles in a platoon, which would benefit from groupcast/broadcast signalling support.  Additionally, the MCX service that relies on group communication would also benefit from groupcast/broadcast signalling support.

In addition, for Ranging based services, as documented in TR 22.855, there are multiple use cases that involve groups of UEs performing Ranging/Sidelink positioning services, e.g. Museum Tour, etc.


In SA3’s reply LS [5], SA3 thought that ciphering and integrity protection are required for the signaling transferred using groupcast/broadcast and it is feasible to work on the corresponding requirements and solutions for protecting broadcasted/groupcasted SL positioning signaling when the basic groupcast/broadcast procedure is stable.
	Q1: RAN2 requests feedback on potential security requirements (e.g., for ciphering and/or integrity) and feasibility of protecting SL positioning capability (e.g. the capabilities of physical layer) and assistance data signaling transferred using groupcast/broadcast.
A1: SA3 has preliminarily agreed that unprotected broadcast/groupcast signaling has security issue, therefore ciphering and integrity protection are required for the signaling transferred using groupcast/broadcast. Currently, ciphering and integrity protection are not supported for broadcast/groupcast on sidelink.
SA3 has also preliminarily agreed that it is feasible to work on the corresponding requirements and solutions for protecting broadcasted/groupcasted SL positioning signaling when the basic groupcast/broadcast procedure is stable. Therefore, SA3 would appreciate more information (e.g. user cases for broadcast/groupcast, detailed operations) from RAN2 for developing feasible solutions, if any.


Based on the above information, we suggest supporting the broadcast and groupcast for SLPP signaling. Regarding the content of broadcast and groupcast, the majority agree on the broadcast of positioning capability and positioning assistance data, but there is controversy about location information. In our understanding, the greatest significance of broadcast and multicast is the support of the session-less positioning, i.e., the target UE does not need to establish a sidelink unicast connection to exchange information with the anchor UE. Therefore, we think that the broadcast/groupcast of SL positioning assistance data of the anchor UE should be supported. Besides, the broadcast/ groupcast of SL positioning capability can avoid establishing unnecessary PC5 connections, e.g., anchor UE not being able to support the measurement of specific metrics.
Proposal 13: Support the broadcast and groupcast of SL positioning capability and assistance data, and reply LS to SA3 to work on the solutions to address the security issue.

2.4 Multiple Target UEs
In SA2#155 meeting, SA2 sent a LS [8] to ask RAN2 whether the SLPP would support multiple Target UEs in the same signalling session:
	[bookmark: _Hlk118277894]SA2 would like to inform RAN2 that during the development of the Ranging/SL Positioning support (as in TS 23.586), use cases had been identified where multiple Target UEs are involved in the same positioning session. In these cases, it is desirable to allow the Ranging/SL Positioning control to support multiple target UEs, e.g. with broadcast or groupcast support.

SA2 understand that RAN2 is currently defining the Ranging/SL Positioning Protocol (the SLPP in RAN2’s context). Therefore, SA2 would like to ask RAN2 whether the SLPP would support multiple Target UEs in the same signalling session, and whether there is possibility of signalling the positioning results of multiple Target UEs in the same message.


RAN2 discussed the LS in the latest RAN2 meeting, but no agreement was reached and it was postponed. In Uu positioning, there is only one target UE. If the SLPP supports multiple target UEs, it will be disruptive and greatly increase the SLPP complexity. From the view of application layer or SA2, there may be requirements for multiple target UEs. But from the view of RAN, the requirement of multiple target UEs should not be directly delivered to the RAN layer. Actually, the question of multiple target UEs is similar to the question of assistant UE which was discussed in previous meetings. We understand that the answers to the two questions should be similar. That is, the CN or application layer can break the requirement (i.e., multiple target UEs) down into smaller sub-requirements (i.e., each sub-requirement corresponds to one target UE) and then pass them on to the RAN. One example is as below:


Figure 2.4: Multiple target UEs
Rel-18 is the first version of sidelink positioning. We think that at least in Rel-18 it is unnecessary that the SLPP supports multiple target UEs.
Proposal 14: RAN2 does not intend to support multiple target UEs in the same session in Rel-18. Send a reply LS to SA2 to inform RAN2’s conclusion.

2.5 SLPP Positioning session
In the RAN2 TR [1], there are the following descriptions:
	Sidelink positioning supports a session-based concept in SLPP, in which signaling messages within a session can be associated with one another by the involved UEs. The relationship to upper-layer designs from SA2 can be discussed during normative work.


Anchor UEs are likely deployed by the operator, e.g., RSU in V2X scenario. Multiple regular V2X UEs near an anchor UE may have the positioning requirements at the same time, which needs the anchor UE’s participation in multiple positioning processes. Therefore, it should be supported that a UE can simultaneously participate in multiple sidelink positioning sessions.
Proposal 15: One UE can simultaneously participate in multiple sidelink positioning sessions.
In the traditional Uu positioning, the positioning session (i.e., LPP session) is maintained by the higher layer (NAS layer). The situation may be changed at least for LMF-independent sidelink positioning since there is no NAS layer between UEs. In the last RAN2 meeting, SLPP over PC5-U was agreed. It seems that it is undesired that the SLPP session ID is carried in the “PC5-U” since it cannot be standardized by the 3GPP. We understand that the SLPP session can be maintained by the SLPP layer itself, with the help of SLPP session ID to organize several positioning sessions. 
Proposal 16: SLPP session is maintained in the SLPP layer, i.e., introduce SLPP session ID in SLPP messages.
According to SA2’s TR [7], the legacy positioning procedure in TS 23.273 is used for LMF-dependent sidelink positioning:
	-	Legacy functionality specified in TS 23.273 [11] for location services shall be reused including MO-LR, MT-LR for both regulatory and commercial use, when the Target UE has NAS connection with AMF (directly or indirectly via a ProSe UE-to-Network Relay).


It means that after receiving a location service request the AMF will allocate an LPP session ID (i.e., correlation ID) and send the location service request together with the LPP session ID to the LMF. If the LMF determines to perform the sidelink positioning, SLPP session ID is allocated. One question is what is the relationship of LPP session and SLPP session, for example:
· Alt1: One LPP session corresponds to one SLPP session;
· Alt1-1: SLPP session ID reuses LPP session ID, i.e., no separate SLPP session ID;
· Alt1-2: Separate SLPP session ID and LPP session ID;
· Alt2: One LPP session corresponds to one or more SLPP sessions;
Proposal 17: For LMF-dependent sidelink positioning, RAN2 to discuss the relationship between the SLPP session and LPP session, the following alternatives can be considered:
· Alt1: One LPP session corresponds to one SLPP session
· Alt1-1: SLPP session ID reuses LPP session ID, i.e., no separate SLPP session ID
· Alt1-2: Separate SLPP session ID and LPP session ID
· Alt2: One LPP session corresponds to one or more SLPP sessions

2.6 SL measurement report 
In the current LPP specification, the measurement/report quantities for downlink positioning methods are based on DL PRS and are designed per method (a two-level structure), for example:
Method 1 -> measurement/report quantities
Method 2 -> measurement/report quantities
…
Method n -> measurement/report quantities
However, in the current NRPPa specification, the measurement/report quantities for uplink positioning methods are based on UL SRS, different from that of LPP. For the uplink positioning, it is designed to directly focus on measurement/report quantities (one-level structure, in other word, unified method):
(unified method) measurement/report quantities
For sidelink positioning, there is no distinction between uplink and downlink. And all the measurement quantities are based on SL PRS. There may be an overlap of measurement quantities among different SL positioning methods. With the idea to reduce the protocol complexity, the one-level structure is superior for the SL signaling design.  Therefore, we have a little preference for the unified SL design without differentiation on positioning methods
Proposal 18: From the view of SLPP message structure, support a unified sidelink positioning method (i.e., unified measurement configuration/report) rather than a separate one (i.e., separate measurement configuration/report per method).
3. Conclusion
In the contribution, we have the following proposals:

LMF-dependent sidelink positioning
Proposal 1: For LMF-dependent sidelink positioning, support the enhancement of LPP, i.e., the SLPP is carried as a container in LPP.
Proposal 2: For LMF-dependent sidelink positioning, the LMF is responsible to manage the overall coordination for sidelink positioning, e.g., method/measurement metric determination, anchor UE selection.
Proposal 3: For LMF-dependent sidelink positioning, the target UE may perform the discovery of anchor UEs and report the anchor UE IDs to the LMF.
Proposal 4: For LMF-dependent sidelink positioning, the LMF may request the target UE to perform the discovery of anchor UE, and may provide a list of candidate anchor UEs along with the request.
Proposal 5: Introduce SLPP procedures of request/provide anchor UE information.
Proposal 6: introduce NRPPa-like SLPP procedures, e.g., assistance data obtaining procedure by LMF, SL PRS transmission config/activation procedure.
Proposal 7: For LMF-dependent sidelink positioning, take the above signaling procedures as the baseline for further discussion.
Proposal 8: For LMF-dependent sidelink positioning, how LMF communicates with anchor UE(s) should be discussed, the following two alternatives can be considered:
· Alt 1: LMF directly communicates with anchor UE(s), i.e., set up the connection between anchor UE and the LMF
· Alt 2: LMF communicates with anchor UE(s) via target UE, i.e., message forwarding by target UE via control signaling

LMF-independent sidelink positioning
Proposal 9: For LMF-independent sidelink positioning, the positioning server UE is responsible to manage the overall coordination for sidelink positioning after receiving the positioning service request or generating the request itself.
Proposal 10: With specific capability, the target UE or one of the anchor UE can act as positioning server UE.
Proposal 11: For LMF-independent sidelink positioning, the target UE performs the discovery of anchor UEs and reports the UE IDs to the positioning server UE.
Proposal 12: For LMF-independent sidelink positioning, take the above signaling procedures as the baseline for further discussion.

broadcast and groupcast for SLPP signaling
Proposal 13: Support the broadcast and groupcast of SL positioning capability and assistance data, and reply LS to SA3 to work on the solutions to address the security issue.

Multiple Target UEs
Proposal 14: RAN2 does not intend to support multiple target UEs in the same session in Rel-18. Send a reply LS to SA2 to inform RAN2’s conclusion.

SLPP Positioning session
Proposal 15: One UE can simultaneously participate in multiple sidelink positioning sessions.
Proposal 16: SLPP session is maintained in the SLPP layer, i.e., introduce SLPP session ID in SLPP messages.
Proposal 17: For LMF-dependent sidelink positioning, RAN2 to discuss the relationship between the SLPP session and LPP session, the following alternatives can be considered:
· Alt1: One LPP session corresponds to one SLPP session
· Alt1-1: SLPP session ID reuses LPP session ID, i.e., no separate SLPP session ID
· Alt1-2: Separate SLPP session ID and LPP session ID
· Alt2: One LPP session corresponds to one or more SLPP sessions

SL measurement report
Proposal 18: From the view of SLPP message structure, support a unified sidelink positioning method (i.e., unified measurement configuration/report) rather than a separate one (i.e., separate measurement configuration/report per method).
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