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1. Introduction
The study item of expanded and improved NR positioning has been completed in the last WG meetings. According to the SID [1], there is one issue (i.e., whether unlicensed spectrum can be considered in further work of SL positioning) that should be reviewed in this RAN meeting.
	· Study and evaluate performance and feasibility of potential solutions for SL positioning, considering relative positioning, ranging and absolute positioning: [RAN1, RAN2]
· Evaluate bandwidth requirement needed to meet the identified accuracy requirements [RAN1]
· Study of positioning methods (e.g. TDOA, RTT, AOA/D, etc) including combination of SL positioning measurements with other RAT dependent positioning measurements (e.g. Uu based measurements) [RAN1]
· Study of sidelink reference signals for positioning purposes from physical layer perspective, including signal design, resource allocation, measurements, associated procedures, etc, reusing existing reference signals, procedures, etc from sidelink communication and from positioning as much as possible [RAN1]
· Study of positioning architecture and signalling procedures (e.g. configuration, measurement reporting, etc) to enable sidelink positioning covering both UE based and network based positioning [RAN2, including coordination and alignment with RAN3 and SA2 as required]
[bookmark: _Hlk113001751]Note: When the bandwidth requirements have been determined and the study of sidelink communication in unlicensed spectrum has progressed, it can be reviewed whether unlicensed spectrum can be considered in further work. Checkpoint at RAN#98 to see if sufficient information is available for this review.


In this contribution, we provide our views on this issue.
2. Discussion
In RAN1#109-e and RAN1#110 meetings SL positioning scenarios and requirements were discussed with 4 target use cases identified, i.e., V2X, IIoT, public safety and commercial. For each use case, RAN1 also decided the respective performance requirements, and concluded that further prioritization amongst the identified use-cases for SL positioning is not pursued during this SI in RAN1. The horizontal and vertical accuracy requirements for the use cases are summarized in Table 1 below, where we can see that meter-level accuracy is required for most of use cases, and Set B accuracy requirements for V2X and IIoT are in sub-meter level.
Table 1. Horizontal and vertical accuracy requirements of 4 use cases identified by RAN1
	Accuracy requirements @90% of UEs
	V2X
	IIoT
	Public safety
	Commercial

	Horizontal
(absolute and relative)
	Set A: 1.5 m
Set B:  0.5 m
	Set A: 1m
Set B: 0.2 m
	1m
	1m

	Vertical
(absolute and relative)
	Set A: 3m
Set B: 2m
	Set A: 1m
Set B: 0.2 m
	2m
	2m


Observation 1: Horizontal and vertical accuracy requirements of most SL positioning use cases identified by RAN1 are in meter-level, and Set B accuracy requirements of V2X and IIoT are in sub-meter level.
The performance of SL positioning was evaluated by RAN1 during the study item phase with quite a few observations made on the bandwidth required to meet the accuracy requirements under different use cases and scenarios [2].  According to the observations, it can be seen that:
· Results of overwhelming majority sources indicate that 100MHz or more bandwidth are needed to satisfy Set B requirements in V2X and IIoT scenarios, even for the results provided by sources using super resolution measurement algorithms, such as MUSIC. Note that due to the high complexity super resolution measurement algorithms may not be supported by some devices.
· Furthermore, for the sources providing better evaluation results, super resolution and/or combination of Uu and SL positioning is used, if such methods are not used, results of majority sources indicate that 100MHz or more bandwidth are needed to satisfy Set A requirements.
On top of the observations, RAN1 made the following conclusion on bandwidth requirement for SL positioning in the last RAN1 meeting where up to 100MHz SL PRS bandwidth is recommended [3]: 
	Performance evaluation results reported as part of the study indicate that, depending on sources, use-cases, scenarios, assumptions, and positioning methods used, the identified target requirements can be satisfied with different values of SL PRS bandwidth choices. 
-	For FR1 spectrum:
-	For certain sources and combinations of use-cases, scenarios, assumptions, and positioning methods, some target requirements can be satisfied with SL PRS bandwidths of 20 MHz or 40 MHz.
-	For certain sources and other combinations of use-cases, scenarios, assumptions, and positioning methods, some target requirements require SL PRS bandwidth of 100 MHz or may not be satisfied even with SL PRS bandwidth of 100 MHz. 
-	For FR2 spectrum, based on submitted results from up to two sources:
-	For certain sources and combinations of use-cases, scenarios, assumptions, and positioning methods, some target requirements can be satisfied with SL PRS bandwidth of 200 MHz.
-	For certain sources and combinations of use-cases, scenarios, assumptions, and positioning methods, some of the target requirements may not be satisfied even with SL PRS bandwidth of 400 MHz.
From RAN1’s perspective, it is recommended that SL PRS bandwidths of up to 100 MHz are supported by the specifications in FR1 spectrum.
NOTE: The above recommendations are based on the evaluations in licensed and ITS spectra. 



Observation 2: Based on the evaluation of RAN1 for SL positioning:
· Results of overwhelming majority sources indicate that 100MHz or more bandwidth are needed to satisfy Set B requirements in V2X and IIoT scenarios;
· If not using super-resolution and/or combination of Uu and SL positioning, results of majority sources indicate that 100MHz or more bandwidth are needed to satisfy Set A requirements.
· 100MHz SL PRS bandwidth is recommended by RAN1 for SL positioning.
However, only ITS carrier and licensed carrier in FR1 are considered for SL positioning for now. According to existing reginal regulation the maximum available ITS bandwidth in FR1 is 40MHz all over the world (in Europe, but may not be used as one carrier [4]). That is the 100MHz bandwidth recommended by RAN1 for SL positioning cannot be guaranteed on ITS band. For licensed band, the maximum bandwidth of SL band (n38) defined by RAN4 so far is 40MHz [5]. As carrier aggregation for SL positioning has not been supported yet, to better support the identified uses cases, in particular V2X use case, the following 2 approaches are necessary:
· To use combination of Uu and sidelink positioning, and sidelink positioning is operating on ITS band or existing licensed band defined for SL operation. Note that this approach is applicable only for in coverage UEs.
· To use more sidelink spectrum, i.e., up to 100MHz, on licensed band for SL positioning. Note that this is the only feasible approach for out of coverage UEs.
[bookmark: _Hlk120743096]Observation 3: Combination of Uu and sidelink positioning can only be used for in coverage UEs, to better support the identified use cases, in particular for out of coverage UEs, more sidelink spectrum on licensed band needs to be allocated by operator. 
Given the observations above, the required bandwidth for SL positioning may not be easily guaranteed on ITS/licensed band, there is a strong need to consider unlicensed spectrum for SL positioning. 
Observation 4: There is a strong need to use unlicensed spectrum for SL positioning. 
To support SL PRS transmission on unlicensed spectrum may cause similar issues as being discussed in SL-U communication, i.e., channel access to co-exist with other RATs and physical channel design to satisfy OCB/PSD requirements in some regions. The first issue is very similar as that in SL-U communication, the solutions including applicable LBT types and COT sharing mechanism etc. determined in SL-U communication could be mostly reused for SL PRS transmission on unlicensed spectrum. OCB/PSD issue is less serious since PRS demands large bandwidth, i.e., naturally OCB/PSD requirement can be met. However, the planed time frame for Rel-18 positioning work item is only 9 months, which may not be sufficient to accommodate additional work introduced by SL positioning over unlicensed spectrum. If there is sufficient interest from companies, a study objective could be included in the Rel-18 positioning WI to expedite the progress of this topic, otherwise, the normative work for SL positioning over unlicensed spectrum could be started and completed in Rel-19.
Proposal 1: To include a study objective in Rel-18 NR positioning WI for SL positioning over unlicensed spectrum, or to start and complete the normative work for it in Rel-19.
3. Conclusion
In this contribution we analyzed the necessity of using unlicensed spectrum for SL positioning, we have following observations and proposal:
Observation 1: Horizontal and vertical accuracy requirements of most SL positioning use cases identified by RAN1 are in meter-level, and Set B accuracy requirements of V2X and IIoT are in sub-meter level.
Observation 2: Based on the evaluation of RAN1 for SL positioning:
· Results of overwhelming majority sources indicate that 100MHz or more bandwidth are needed to satisfy Set B requirements in V2X and IIoT scenarios;
· If not using super-resolution and/or combination of Uu and SL positioning, results of majority sources indicate that 100MHz or more bandwidth are needed to satisfy Set A requirements.
· 100MHz SL PRS bandwidth is recommended by RAN1 for SL positioning.
Observation 3: Combination of Uu and sidelink positioning can only be used for in coverage UEs, to better support the identified use cases, in particular for out of coverage UEs, more sidelink spectrum on licensed band needs to be allocated by operator. 
Observation 4: There is a strong need to use unlicensed spectrum for SL positioning. 
Proposal 1: To include a study objective in Rel-18 NR positioning WI for SL positioning over unlicensed spectrum, or to start and complete the normative work for it in Rel-19.
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