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 Introduction
Sidelink positioning is currently not treated under this AI: Additional RAN2-led Topics Rel-19; but originally considered under RAN1-Additional-Topics. However, during Rel-19 discussion in RAN#101, many companies concluded that SL positioning should prioritize RAN2 impacts (see offline companies’ opinion in [1], listed below). 
In RAN#101 meeting, activities in RAN1-Additional-Topics captured in its summary the following company opinion [1]:
	Companies who are supportive of positioning enhancement in Rel-19: IDC, Bosch, Intel, LGE, CATT, IIT Kanpur, Lekha, Reliance Jio, IIT Jodhpur, Xiaomi, Philips, AT&T, NEC, IIT Delhi, Huawei/HiSi (if FR2 positioning is included), CeWiT, Sharp, Tejas Network, Fraunhofer, vivo (only SL positioning), Vodafone (only CPP)
Companies who disagree (i.e., positioning enhancement should not be part of Rel-19): Samsung, Qualcomm, DOCOMO, Nokia, Ericsson, M TK, Fujitsu, Vodafone (any proposal on SL positioning)
· Above does not apply for the NavIC support
Futurewei/CMCC: If anything is to be done in Rel-19, scope has to be really small
Intel/Bosch/Huawei/HiSi/CATT/Philips: Outcome of Rel-18 positioning should be considered (e.g. Rel-18 downscoping)
Reliance Jio/Bharti Airtel/QC/Nokia/Ericsson/Bosch*/CeWiT/IIT Kanpur/IIT Delhi/IIT Jodhpur/DOCOMO/Lekha: Support of NavIC for L1 navigation band should be supported. Support of NavIC is important for the Indian market. Impact is mainly on RAN2 and there is no impact on RAN1. This enhancement should be considered separately from other positioning enhancements.
ZTE/AT&T: If there is anything to be done in Rel-19, enhancements in RAN2 should be the focus.



Given that TUs in 3GPP Rel-19 is not sufficient for treating all positioning enhancements objectives proposed in [1], we propose to focus only on essential and limited SL positioning RAN2 impacts of Rel-18 leftover agreed in [3] during RAN1#101. Our recommendation is to consider these leftovers as a limited RAN2 TEI (Technical Evolution and Enhancements) during Rel-19 phase. Further SL positioning enhancements can be considered for a short WI in Rel-19 (to be check this meeting or during TSG RAN#105 September 2024).
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Sidelink positioning limitation due to down-scoping
In TSG RAN#101 chair minutes [2], Bosch noted its deep concerns for Rel-18 SL Positioning down scoping without having any plan to cover, e.g., the mismatch between the working groups specifications (RAN1 and RAN2) and to address the critical drawbacks due to the limited scope. Nevertheless, from an automotive perspective, it is important to guarantee that Rel-18 is useful for implementation and commercialization for a successful uptake of 3GPP positioning solution in V2X use cases. 
Given the fact that remaining TUs for all RAN WGs are very limited for additional topics, one possible approach for positioning enhancements topics is to focus only on Rel-18 SL positioning leftovers in a RAN2 limit TEI without any RAN1 impacts, i.e., prioritizing Rel-18 SL positioning RAN2 down-scoped aspects. If time allows, additional SL positioning enhancements proposed in [1] (e.g., SL positioning in unlicensed spectrum, SL positioning in FR2, integrity of SL positioning, etc.) can be considered for discussion (e.g., either in this meeting or at a later check point during Rel-19/during September RAN#105) as a separate/short SL Positioning WI that may involve very limited impact on RAN1.
The main SL Positioning leftovers are discussed in the next section, with a short analysis to the outcome and possible drawbacks. 
Observation 1: SL positioning in Rel-18 is still missing some basics RAN2 procedures to make it attractive for automotive implementation.
Observation 2: There is a risk of mismatch between WGs (RAN1 and RAN2) specifications if the Rel-18 Sidelink Positioning down scoped RAN2 objectives are not treated in Rel-19, e.g., sync procedure for TDoA, PRS is allowed for all cast types in RAN1 but not RAN2.
Observation 3: RAN2 sidelink positioning essential leftovers can be covered in a TEI during Rel-19 phase.
Observation 4: Further sidelink enhancements (e.g., SL positioning in unlicensed spectrum, SL positioning in FR2, integrity of SL positioning, etc.) can be considered as a separate/short SL Positioning WI that involves very limited impact on RAN1.

	Sidelink positioning essential RAN2 leftovers
As discussed above, the main drawback of Rel-18 positioning are the down scoping of Rel-18 during RAN#101 [3], all the seven changes are marked in yellow with analysis below:
· Specify unicast session-based1 signaling and procedures to facilitate support of SL positioning for single target UE2 (it is not precluded to apply the procedures to multiple target UEs but no signaling optimizations will be considered for this case3) [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 single4 LMF for in coverage scenario only, including joint PC5-Uu scenarios5. 
· NOTE: Assumes all involved UEs are served by same LMF4’.
· For SL-TDOA, RAN2 will not work on procedures for synchronization of the anchor UEs. RAN2 can discuss and implement agreed RAN1 parameters related to synchronization6.
	
The underlined text are the changes from Rel-18 initial objectives in the WID until RAN#100. The following are the possible limitation according to our assessments:
1- Currently SL positioning SLPP procedure in RAN2 can only be used for unicast (even though. SL-PRS can be transmitted in all cast types). However, most of automotive use cases are focusing on groupcast or broadcast. This may limit SL positioning usability in V2X use cases and recent future deployment.
2- Adding “single target UE” limits the usability for some use cases. E.g., a RSU can conduct measurements simultaneously to multiple target UEs if groupcast SL positioning SLPP is allowed (see limitation 1)
3- Considering the comment in 2, this seems to be less efficient and signalling optimization is needed for, e.g., groupcast.
4- Currently, RAN2 will not discuss any possible impacts beyond a single LMF and/or all UEs being served by the same LMF. The UE behaviour and possible RAN2 impacts (if required) for multiple LMFs are not considered nor evaluated in Rel-18, e.g., for some use cases including cross MNOs’ LMFs, cross LMFs of the same MNO (if applicable), mobility.
5- “For in coverage scenario only” doesn’t indicate specs impact for partial coverage and/or alternating between in-coverage and out-of-coverage scenario.
6- SL-TDOA in RAN1 relies of accurate SL synchronization and assumes there are procedure in higher layers. If RAN2 drops this procedure, we don’t believe that SL-TDOA can efficiently be supported in all V2X use cases.

Based on the following, RAN2 should consider a TEI during Rel-19 phase to overcome all the limitation above and address the following:
· Extend support of SLPP to groupcast and/or broadcast (at least for V2X use cases) and perform signalling optimization accordingly.
· Enhancing Rel-18 specs for partial coverage scenario and/or when alternating between in coverage and out-of-coverage. 
· Furthermore, optimization for multiple different LMFs may be required for some special cases, e.g., cross MNOs, mobility, etc...
· Further protocol and procedure enhancements are needed to avoid the mismatch between the two specification group documents (RAN1 and RAN2), e.g., specify a synchronization procedure for TDoA.
The following is our proposal for RAN2-led WI to be considered for discussion and decision in this RAN#102 meeting:
Proposal 1: Agree on RAN2 TEI (Technical Evolution and Improvement) supporting the following: 
· Introduce SLPP support and optimization for groupcast and/or broadcast sidelink positioning for V2X use cases.
· Specify RAN2 impacts for partial coverage scenario and/or when alternating between in coverage and out-of-coverage. 
· Introduce solutions for multiple different LMFs for some cases, e.g., cross MNOs, mobility, etc..
· Specify synchronization procedure for TDoA.

	Sidelink positioning way-forward in Rel-19
According to the summary in [1], multiple companies iterated the need for SL positioning enhancements in Rel-19, given the fact that SL positioning is a new solution only introduced in Rel-18 and needs further development. Most of these enhancements are considering improving/increasing SL positioning accuracy and increasing the trust in SL positioning solutions. 
After focusing on RAN2 leftovers, we propose to discuss another possible short SL positioning WI in Rel-19 that should consider one or more of the essential enhancements:
· Integrity of SL positioning: Rel-18 positioning integrity framework can be expanded to cover SL positioning (for trustworthy positioning) 
· Extending sidelink positioning bandwidth via: 
· Sidelink positioning in unlicensed spectrum.
· Sidelink positioning in FR2 (at least a feasibility study is needed if SL beam management is not specified
· Sidelink positioning carrier aggregation: considering the completion of adjacent CA is SL in Rel-18, extension of CA in Rel-18 Uu positioning for SL positioning is possible.
· Extend sidelink positioning reference signals for partial-sensing for VRU and SL power saving use cases specified in Rel-17
· Extend carrier phase positioning (CPP) specified in Rel-18 to SL positioning.
Proposal 2: Discuss the possibility of a limited WI for SL positioning (to start from Q1 or Q4 2024) that consider the following enhancements:
· SL positioning integrity,
· SL positioning extended bandwidth operation: Sidelink positioning in unlicensed spectrum, sidelink positioning with carrier aggregation, and/or sidelink positioning in FR2,
· SL positioning for partial sensing considering Rel-17 power saving enhancements,
· SL carrier phase positioning (CPP).
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Based on the discussion in this paper, we recommend the following proposals for RAN2 essential/critical leftover TEI during Rel-19: 
Proposal 1: Agree on RAN2 TEI (Technical Evolution and Improvement) supporting the following: 
· Introduce SLPP support and optimization for groupcast and/or broadcast sidelink positioning for V2X use cases.
· Specify RAN2 impacts for partial coverage scenario and/or when alternating between in coverage and out-of-coverage. 
· Introduce solutions for multiple different LMFs for some cases, e.g., cross MNOs, mobility, etc..
· Specify synchronization procedure for TDoA.

Additionally, the following proposal for further SL positioning enhancements limited WI in Rel-19
Proposal 2: Discuss the possibility of a limited WI for SL positioning (to start from Q1 or Q4 2024) that consider the following enhancements:
· SL positioning integrity,
· SL positioning extended bandwidth operation: Sidelink positioning in unlicensed spectrum, sidelink positioning with carrier aggregation, and/or sidelink positioning in FR2,
· SL positioning for partial sensing considering Rel-17 power saving enhancements,
· SL carrier phase positioning (CPP).
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