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1	Introduction
The recently revised work items for SL in RAN2 include 
· Specify signalling and associated UE behavior for support of unicast, groupcast (not including many to one) and broadcast of SL PRS transmissions [RAN1, RAN2].
· Specify unicast session-based signalling and procedures to facilitate support of SL positioning for single target UE (it is not precluded to apply the procedures to multiple target UEs but no signaling optimizations will be considered for this case) [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 a single LMF for in coverage scenario only. 
· NOTE: Assumes all involved UEs are served by same LMF.
· For SL-TDOA, RAN2 will not work on procedures for synchronization of the anchor UEs. RAN2 can discuss if it appropriate to implement some agreed RAN1 parameters related to synchronization given that there will be no defined procedures.
· RAN2 will not discuss discovery parameters/meta info without SA2 decisions. 




[bookmark: _Hlk126854870]In this paper, we discuss the 1) LMF can reach to all UEs in IC 2) SLPP session ID 3) scheme 1 SL-PRS resource allocation 4) LMF maintain session IDs for hybrid positioning session 5) cross capability exchange between LPP and SLPP 6) hybrid positioning measurement report 7) SL ranging measurement when sync source changes 8) Overhearing


2	Discussion
2.1 SLPP session ID
A SLPP session can be instigated by LMF or target UE, and it is natural for the session instigator to instigate the session ID. For SL-MT-LR, LMF instigates the session ID and use the session ID to exchange signalling with target UE and anchor UEs. For SL-MO-LR, target UE generates the session ID and provides session ID to LMF, and single session is used for LMF-involved scenario. 
As agreed in RAN2-123bis, the session ID will be random selected with 6 octets length. As SLPP session is transparent from AMF perspective, so routing ID is still needed for AMF to route the message to correct LMF for UE. 
[bookmark: _Toc149896518]LMF instigates the session ID for SL-MT-LR, while target UE instigates the session ID for SL-MO-LR and provides to LMF. 
[bookmark: _Toc149896519]Single session is used for LMF-involved scenario.
[bookmark: _Toc149896520]Routing ID is used together with session ID for transmitting SLPP message between UE and LMF.

2.2 Scheme 1 SL-PRS Resource Allocation
In scheme 1, SL-PRS resource allocation is scheduled by serving gNB and sent to the UE. In RAN 114, RAN1 has agreed that for scheme 1 SL-PRS resource allocation for a UE requiring to transmit SL-PRS, the serving gNB may receive a request for specific SL PRS resource characteristic(s)/SL-PRS resource configuration(s). The scheme 1 SL-PRS resource allocation is similar to the UL-SRS configuration of legacy positioning, thus LMF can determine the required SL PRS resource characteristic(s), sends the characteristic(s) to serving gNB and request serving gNB to configure SL-PRS for the UE. It would be troublesome for LMF to send such characteristics to UE which further forwards to gNB. 
[bookmark: _Toc149896521]For scheme 1 SL-PRS resource allocation, LMF should be involved to send SL-PRS request with SL PRS resource characteristic(s) for UE to gNB. 

2.3 Hybrid Positioning 
There are different use cases which require LMF to perform hybrid positioning such as request from external client to be able to provide the range between two UEs or improve the UE positioning accuracy with assistance from another UE such as located UE. For ranging determination, to improve the reliability and accuracy of range estimation; LMF can perform hybrid positioning such as to obtain the absolute UE location and also range estimation between UEs. 
For SL ranging/positioning, signalling procedures including capability exchange, reference/anchor UE selection, assistance data transfer, ranging/sidelink positioning measurement, report and calculation are needed. In RAN2 122, it is agreed that SLPP carried over NAS is used between UE and LMF. 
An LPP session and SLPP session between the target UE and LMF are set up for hybrid positioning. If there is located UE(s) associated with LMF, LMF may initiate a separate SLPP session with located UE(s) to send AD and/or request measurement. LMF may assign a single session ID for Uu session and SL session of the hybrid positioning, or may assign/maintain different session IDs for Uu session and SL session. 

[bookmark: _Toc149896522]The target UE shall discover anchor UE(s) and report to LMF and LMF can setup SLPP positioning session with the discovered located UE(s)directly to send AD or receive SLPP measurement report.

[bookmark: _Toc149896523]LMF sets up LPP session with target UE and SLPP session with multiple UEs and obtains both Uu and SL measurements for hybrid positioning. LMF maintains the session ID(s) for the hybrid positioning session. 
2.4 Cross capability exchange between LPP and SLPP
With an existing Uu session, when LMF wants to start a SLPP session with the target UE, it should be able to request corresponding capabilities of the UE via LPP. To implement SL ranging/positioning, discovery procedure is needed to establish PC5 path, thus LMF should be able to request ProSe Capability from UE. For SL ranging/positioning, the UE capability to transmit SL-PRS, measure and calculate for each detailed SL ranging/positioning method such as SL RTT, SL-TDOA should also be defined and supported by LPP. For hybrid positioning initiated in the other direction, the LPP capabilities should also be supported via SLPP. 
Proposal 1 LPP should support to request and provide SLPP Positioning method Capabilities.
Proposal 2 To support hybrid positioning, LPP should support to request and provide SLPP Capabilities for Ranging/SL positioning methods, and SLPP should contain LPP capabilities.

2.5 Hybrid positioning measurement alignment in time domain
[bookmark: _Hlk131066698]Hybrid positioning collects both Uu and SL positioning measurement to determine and/or improve UE’s positioning/ranging result. However, Uu and SL measurement periods cannot always be aligned. Furthermore, the availability of the SL PRS for the SL positioning measurements depends on the SL resource pool configuration e.g. slots which are configured for the SL. Therefore, there is no guarantee that the Uu and SL positioning measurements can always be completed by the UE during the same time or even close in time. They will most likely be misaligned. When the target UE moves, misalignment between Uu and SL positioning measurements will cause degradation to the positioning accuracy, or even fail to compute positioning results with hybrid measurements.  
[bookmark: _Toc149840085]When the target UE has non-zero velocity, misalignment between Uu and SL positioning measurements will cause degradation to the positioning accuracy, or even fail to compute positioning results with hybrid measurements.  
To better align the Uu and SL measurement in the time domain, NW may instruct UE by sending assistance data to UE of the Uu and SL reference signals that are close in time domain and/or request UE to only measure Uu and SL reference signals within a certain time interval. 
[bookmark: _Toc149896524]  NW provides configuration to UE for the Uu and SL reference signals that are close in time domain and request UE to measure Uu and SL reference signals within a certain time interval. 
2.6 SL Ranging measurements when Synch Source or Coverage changes 
For SL positioning/ranging measurements, accurate synchronisation between UEs is essential. The sidelink synchronization reference source can change for different reasons, e.g. due to UE mobility, channel conditions etc., while UE is performing SL positioning measurements which may lead inaccurate measurements. How would UE cope when the synch source during positioning measurement changes? Additionally, another question would be: UEs may be (pre)configured resources to perform SL ranging measurements in different coverage scenario (IC, PC, OOC). A group of UEs (at least 2 UEs; e.g. car platooning) may perform ranging continuously; however in the coverage crossing area (IC to OOC or vice versa) where UEs may have performed the measurement in one coverage but now happen to be in different coverage; would the ongoing measurements be valid? The impact on change of coverage and synchronization reference source while performing the SL positioning measurements needs to be investigated. 
The Synchronization and measurement validity are RAN4 related question which should be provided by RAN4. Depending upon the outcome of the results, the SL procedure would have impact, such as whether to continue the SL procedure or restart the procedure.
[bookmark: _Toc149896525]Send LS to RAN4 requesting how would the ongoing SL measurements be impacted when the synch source changes and/or coverage status changes. 
2.7 LMF Cooridnation for SL-TDOA, SL-RTOA Procedure
As part of the Rel-18 work item on sidelink (SL) positioning, a new SL positioning reference signal (SL-PRS) will be specified to be used for measurements between UEs. Located UE is UE with known location. It would benefit if located UE is also involved in the ranging/SL positioning process to provide extra measurement by listening the SL-PRS by the target UE(s). For example, it can improve the accuracy if the target UE performing ranging are in NLOS condition, and can validate the positioning result by performing measurement as these UEs are in known location . 
Figure 4 shows the mechanism of located UE perform SL-PRS measurement requested by LMF. From Figure 4 when the located UE is requested by LMF to perform measurement,. 
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[bookmark: _Ref127173864]Figure 4 LMF requests located UE(s) to measure SL-PRS
Step 1: UEs performing SL positioning/ranging reserve SL-PRS by either scheme.
Step 2: LMF requests for UEs that are in coverage to send their SL-PRS configuration, and UEs provide LMF the SL-PRS configuration.
Step 3: LMF request located UE(s)to measure SL-PRS transmitted by the UEs via LPP. 
Step 4: located UE(s)reply to the request of LMF via LPP.
Step 5: LMF forward the SL-PRS configuration to located UE(s).
Step 6: Located UE measures SL-PRS.
Step 7: Located UE send the measurement results to LMF.




[bookmark: _Toc149896526]LMF coordinates and provides necessary Assistance data to located UE to facilitate SL-RTOA, SL-TDOA procedures..

3	Conclusion
Observation 1	When the target UE has non-zero velocity, misalignment between Uu and SL positioning measurements will cause degradation to the positioning accuracy, or even fail to compute positioning results with hybrid measurements.
 
Based on the discussion in the previous sections we propose the following:

Proposal 1	LMF instigates the session ID for SL-MT-LR, while target UE instigates the session ID for SL-MO-LR and provides to LMF.
Proposal 2	Single session is used for LMF-involved scenario.
Proposal 3	Routing ID is used together with session ID for transmitting SLPP message between UE and LMF.
Proposal 4	For scheme 1 SL-PRS resource allocation, LMF should be involved to send SL-PRS request with SL PRS resource characteristic(s) for UE to gNB.
Proposal 5	The target UE shall discover anchor UE(s) and report to LMF and LMF can setup SLPP positioning session with the discovered located UE(s)directly to send AD or receive SLPP measurement report.
Proposal 6	LMF sets up LPP session with target UE and SLPP session with multiple UEs and obtains both Uu and SL measurements for hybrid positioning. LMF maintains the session ID(s) for the hybrid positioning session.
Proposal 9	NW provides configuration to UE for the Uu and SL reference signals that are close in time domain and request UE to measure Uu and SL reference signals within a certain time interval.
Proposal 10	Send LS to RAN4 requesting how would the ongoing SL measurements be impacted when the synch source changes and/or coverage status changes.
Proposal 11	LMF coordinates and provides necessary Assistance data to located UE to facilitate SL-RTOA, SL-TDOA procedures..
[bookmark: _In-sequence_SDU_delivery]
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