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Introduction
[bookmark: _Hlk58595024]A SID defining objectives for the Study on expanded and improved NR positioning was agreed in RAN #94 [1],  with the following justification for sidelink positioning: 
· There is a need for 3GPP to study and develop sidelink positioning solutions that can support the use cases, scenarios and requirements identified for V2X, public safety, commercial and IIOT use cases.
and the following objectives:
	· Study solutions for sidelink positioning considering the following: [RAN1, RAN2] 
· Scenario/requirements 
· Coverage scenarios to cover: in-coverage, partial-coverage and out-of-coverage
· Requirements: Based on requirements identified in TR38.845 and TS22.261 and TS22.104
· Use cases: V2X (TR38.845), public safety (TR38.845), commercial (TS22.261), IIOT (TS22.104)
· Spectrum: ITS, licensed
· Identify specific target performance requirements to be considered for the evaluation based on existing 3GPP work and inputs from industry forums [RAN1]
· Define evaluation methodology with which to evaluate SL positioning for the uses cases and coverage scenarios, reusing existing methodologies from sidelink communication and from positioning as much as possible [RAN1]. 
· 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]
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#97 to see if sufficient information is available for this review.


The study item is scheduled to end by RAN 98-e, with possible conversion to a WI. This contribution:
· Discusses the normative recommendations from the study item on sidelink positioning, and
· reviews whether unlicensed spectrum can be considered for further work based on the Note in the objective and the conclusion in RAN 97-e.
Discussion
Sidelink Positioning 
Normative recommendations
In RAN1 #111, the following agreement was made

	Agreement
Capture the following TP into the TR 38.859 as a conclusion:
For the solutions for sidelink positioning,
· The following 2 operation scenarios are recommended for normative work
· Operation Scenario 1: PC5-only-based positioning.
· Operation Scenario 2: Combination of Uu- and PC5-based positioning.
· RTT-type solution(s) using SL, SL-AoA and SL-TDOA are recommended for normative work.
· both single-sided and double-sided RTT methods, striving to minimize the changes needed on top of the specification support for single-sided RTT, if any, for the introduction of double-sided RTT
· A new sidelink reference signal (SL-PRS) is recommended for normative work. 
· Such a reference signal should use a Comb frequency domain structure and a pseudorandom-based sequence where the existing sequence of DL-PRS should be used as a starting point.
· SCI can be used for reserving/indicating one or more SL-PRS resources
· Both a resource allocation Scheme 1 and Scheme 2 is recommended for normative work, where Scheme 1 corresponds to a network-centric operation SL-PRS resource allocation and Scheme 2 corresponds to UE autonomous SL-PRS resource allocation.
· With regards to the SL-PRS transmission, both dedicated resource pool and shared resource pool with Rel-16/Rel-17/Rel-18 SL communication are recommended for normative work.
· For SL Positioning resource (pre-)configuration in a shared resource pool with Rel-16/17/18 sidelink communication, backward compatibility with legacy Rel-16/17 UEs should be ensured.
· Unicast, Groupcast (not including many to one) and Broadcast of SL-PRS transmission are recommended for normative work.



One key issue in the work item for sidelink positioning that should be considered is the UE privacy. In our opinion, it is necessary for a UE to have the option to  preserve the privacy of its location from other UEs if it desires to do so. This can be supported by the DL-like TDoA method already recommended for normative work in the study item. Note that this concern has been partially addressed by RAN1 in the following agreement in RAN1 #111 as follows:

	Agreement
For SL-TDOA, DL-TDOA-like operation and UL-TDOA-like operation should be introduced.
· A UE is not required to support both DL-TDOA-like operation and UL-TDOA-like operation



To ensure that any privacy concerns are fully addressed, it is necessary for the WI to explicitly mention protection of UE privacy as part of the design parameters and the equivalent of UE-based positioning methods are supported (e.g. DL-like TDoA).. In addition, the transmission of the SL-PRS shall be optional.


Proposal 1:  To ensure that any privacy concerns are fully addressed, it is necessary for the WI to explicitly mention protection of UE privacy as part of the design parameters and the equivalent of UE-based positioning methods are supported (e.g. DL-like TDoA).. In addition, the transmission of the SL-PRS shall be optional.

Furthermore, on the SL positioning architecture and protocols, we believe it would be beneficial to spell out the RAN2 objectives of the WID in more detail, in accordance with the conclusions RAN2 have reached during the study. Specifically, the following points need to be further clarified in the WID:

· Support of SL positioning in coverage, out of coverage and in partial coverage
· For in-coverage and partial coverage, the architecture and the protocols should be based on “legacy” LMF And LPP
· For out-of-coverage, a new protocol shall be defined (e.g. SLPP)
· SLPP transport protocol stack shall be down-selected from PDCP or PC5-U
· SL positioning in the out-of-coverage scenario shall support an equivalent of UE-based positioning

Proposal 2:  RAN2 objectives in the WID shall include:
· Support of SL positioning in coverage, out of coverage and in partial coverage
· For in-coverage and partial coverage, the architecture and the protocols should be based on “legacy” LMF And LPP
· For out-of-coverage, a new protocol shall be defined (e.g. SLPP)
· SLPP transport protocol stack shall be down-selected from PDCP or PC5-U
· SL positioning in the out-of-coverage scenario shall support an equivalent of UE-based positioning



SL Positioning in Unlicensed Spectrum 
SL Positioning Progress 
In the original SID, the following Note was agreed to
	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#97 to see if sufficient information is available for this review.



Based on discussions in RAN 97-e, the following conclusion was made [2]:
	Agreement 1: Defer checkpoint on unlicensed spectrum to RAN#98 (to be reflected in minor update to SID). No work on SL positioning in unlicensed spectrum is expected in the WGs prior to RAN#98.



To address this, at the end of RAN1 #111, the following agreements were made [3]:
	Agreement
Capture the following as part of the Conclusions section of TR 38.859:
· 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.



From this agreement, RAN1 has recommended SL-PRS up to 100 MHz although there are some target requirements that may be supported by less. This means that the bandwidth is not the gating requirement and adequate progress in the sidelink communication in unlicensed spectrum agenda item is the determining requirement.  
Observation 1: From the conclusions of the SI on bandwidth requirements, the bandwidth is not the gating requirement and  RAN1 needs to account for the progress in the sidelink communication in unlicensed spectrum agenda item to make any decision on whether unlicensed spectrum can be considered in further work in Release 18.

SL Unlicensed Spectrum Progress

In RAN1 #111 [2], there has been some progress within the agenda item for SL in unlicensed spectrum compared with the status during RAN 97-e. However, there is still substantial progress that needs to be made to ensure that both the channel access and physical channel designs are stable enough to allow a good foundation for the SL positioning to be incorporated into it. In our opinion, there is not enough of a foundation to study sidelink positioning in parallel especially considering that there needs to be an interaction between the SL unlicensed access and the SL PRS access/resource allocation. On the physical channel designs, discussions on detailed design issues such as channel design (PSSCH/PSCCH/PSFCH),  and resource allocation are also on-going with a lot of items as options or FFS. Given that there is a discussion on if the PRS for positioning will be independent of, or joint with the PSSCH/PSFCH, the SL unlicensed design needs to be further along to allow for the design of SL positioning in  unlicensed spectrum. 


Observation 2 : SL Unlicenced Spectrum Access Status: Status of channel access mechanisms and physical design are such that there is not enough of a foundation to build the techniques required for sidelink positioning in the unlicensed spectrum.

Proposal 3: Unlicensed spectrum should not be considered in further work for sidelink positioning.
Conclusion
In this contribution, the following observations and proposals were made:

Proposal 1:  To ensure that any privacy concerns are fully addressed, it is necessary for the WI to explicitly mention protection of UE privacy as part of the design parameters and and the equivalent of UE-based positioning methods are supported (e.g. DL-like TDoA). In addition, the transmission of the SL-PRS shall be optional.

Proposal 2:  RAN2 objectives in the WID shall include:
· Support of SL positioning in coverage, out of coverage and in partial coverage
· For in-coverage and partial coverage, the architecture and the protocols should be based on “legacy” LMF And LPP
· For out-of-coverage, a new protocol shall be defined (e.g. SLPP)
· SLPP transport protocol stack shall be down-selected from PDCP or PC5-U
· SL positioning in the out-of-coverage scenario shall support an equivalent of UE-based positioning

Observation 1: From the conclusions of the SI on bandwidth requirements, the bandwidth is not the gating requirement and  RAN1 needs to account for the progress in the sidelink communication in unlicensed spectrum agenda item to make any decision on whether unlicensed spectrum can be considered in further work in Release 18.
Observation 2 : SL Unlicenced Spectrum Access Status: Status of channel access mechanisms and physical design are such that there is not enough of a foundation to build the techniques required for sidelink positioning in the unlicensed spectrum.

Proposal 3: Unlicensed spectrum should not be considered in further work for sidelink positioning.
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