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[bookmark: _Ref102124621]1	Introduction
[bookmark: _Hlk100324737]At RAN#94, a new study item “Study on expanded and improved NR positioning” (FS_NR_pos_enh2) was approved ‎0; the WID was updated in 0. One of the objectives is relevant for the present agenda item:
	[bookmark: _Hlk83846699]	Study solutions for sidelink positioning considering the following: [RAN1, RAN2] 
	Scenario/requirements 
o	Coverage scenarios to cover: in-coverage, partial-coverage and out-of-coverage
o	Requirements: Based on requirements identified in TR38.845 and TS22.261 and TS22.104
o	Use cases: V2X (TR38.845), public safety (TR38.845), commercial (TS22.261), IIOT (TS22.104)
o	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 use 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]
o	Evaluate bandwidth requirement needed to meet the identified accuracy requirements [RAN1]
o	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]
o	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]
o	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.




In this contribution, we provide our views on SL positioning scenarios and requirements.
2	Discussion
2.1	Latency
Latency of SL positioning might be critical for certain use cases. For example, in V2X, ITS applications typically require sharing of position information among vehicles every 0.1 s. Similarly, different use cases would have different requirements depending on the considered application. Latency of SL positioning would be impacted by many factors, such as availability and capability of positioning anchors, as well as the latency resulting from the procedures among different entities, involving gNB and LMF. Therefore, an effort to minimize the latency of the procedures to be specified is expected from all 3GPP working groups.
[bookmark: Proposal55181]Proposal 1:  Latency requirements of SL positioning depend on the use case and application, which might be highly demanding (e.g., down to 10 ms). RAN1 and other working groups should study mechanisms to minimize latency when defining the SL positioning methods and procedures for different use cases. 
2.2	Coverage Scenarios
V2X use cases require positioning services in indoor, outdoor and tunnel areas. Similarly, public safety use cases too require positioning services in indoor and outdoor areas. Therefore, SL positioning requirements must be fulfilled when the UE is inside the network coverage as well as when it is outside the network coverage. In this regard, 0 concluded to consider the following network coverage options for V2X and public safety use cases.
	Network coverage:
-	In-coverage, partial coverage, out of network coverage scenarios
-	When the UE operates a use case having the corresponding positioning requirements, the requirements should be fulfilled when the UE is inside the network coverage as well as when it is outside the network coverage.


Moreover, commercial use cases such as UAV control as well as IIoT use cases have applicability in both indoor and outdoor areas and hence their positioning services may need to be supported in both inside and outside the network coverage area.   
[bookmark: Proposal23527][bookmark: Proposal55182]Proposal 2: RAN1 to support all network coverage scenarios (i.e., in-coverage, partial-coverage, out-of-coverage) 
[bookmark: Proposal23528][bookmark: Proposal55183]Proposal 3: RAN1 to discuss whether to define same or different performance requirements (e.g., horizontal and vertical accuracy, positioning service availability and latency, etc.) for different network coverage scenarios.  

Similar to SL communications, the basic functionality of SL positioning should operate without having access to network, given its criticality for use cases, especially for V2X and public safety. Operation under coverage would involve network entities such as LMF and gNB, which would coordinate or assist the basic functionality defined for the out of coverage case. Further, it would be possible to jointly combine Uu and PC5 interfaces for positioning. Therefore, in-coverage scenario could be studied after the out-of-coverage scenario. Lastly, partial coverage operation might involve relaying functionality to be supported, thus requiring further specification impact on top of what is defined for in-coverage operation. Therefore, partial-coverage operation can be studied after out-of-coverage and in-coverage operation, respectively.
[bookmark: Proposal55184]Proposal 4: RAN1 should prioritize studying out-of-coverage scenario for SL positioning, over in-coverage and partial coverage scenarios, respectively.

2.3	Spectrum, bandwidth, numerology 
The following agreements were reached in last RAN1 meeting.
Agreement
For evaluations for SL positioning:
	Operation in FR1 with channel bandwidths of up to 100 MHz are considered.
	Optional: Operation in FR2 with channel bandwidths of up to 400 MHz are considered.

Better accuracy of SL positioning could be achieved via wider bandwidth of SL PRS as known from the Cramér-Rao bound for positioning processes considering time-based methods. Therefore, the spectrum to be allocated for SL PRS should consider evaluation of the required bandwidth to satisfy the accuracy requirements of use cases. 
According to the current regulations 0: 
•	In Europe, 40 MHz (5875-5915 MHz) is designated for safety related ITS, prioritized for road.
•	In the US, 30 MHz (5895-5925 MHz) dedicated for C-V2X from the ITS band at 5.9 GHz.
•	In China, 10 MHz (5905-5915 MHz) from the ITS band is dedicated for the cellular V2V communications.
Further, 5GAA, in its LS reply to 3GPP RAN in 0, considered the licensed (including mmWave band) and the unlicensed spectrum band for V2X positioning, besides the ITS-dedicated band, without any preference on a specific band.
Therefore, besides the ITS band, allocation of licensed, and/or if necessary, unlicensed bands, for SL positioning should be studied to enable transmission of wide-band SL PRS. In order to determine the frequency bands to be allocated for SL positioning purposes, the bandwidth requirements based on the performance evaluations should be considered first.
[bookmark: Proposal55185]Proposal 5: RAN1 to study bandwidth requirements to meet the accuracy requirements to discuss the need for additional spectrum beyond ITS and licensed band in SL positioning.

PRS in UL/DL are wide-band signals that span contiguously over potentially very large bandwidths. This is because the wider is the bandwidth, the better is the achievable positioning accuracy (as known from the Cramér-Rao bound for positioning processes). However, it is noted that the SL data transmissions have typically limited bandwidth of several subchannels. Since the accuracy requirements dictate the bandwidth requirements and hence the SL positioning spectrum requirements, at the first bandwidth requirement needs to be identified. Subsequently, the spectrum requirement may be discussed as per the SL positioning needs.  
It is noted that 5GAA, in its LS reply to 3GPP RAN in 0, considered ITS-dedicated, the licensed (including mmWave band) and the unlicensed spectrum band for V2X positioning without any preference on a specific band. Moreover, TR 38.845 concluded to consider the following spectrum options for V2X and public safety use cases.
	-	Spectrum:
-	V2X: licensed, unlicensed spectrum for both Uu and PC5 air-interfaces and ITS for PC5 air-interface. NOTE: There is no mechanism corresponding to regulatory requirements to use unlicensed spectrum in Rel-17 NR sidelink.
-	Public safety: licensed spectrum for both Uu and PC5 air-interfaces.


On the consideration of unlicensed spectrum, as per the SID 0, RAN#97 is targeted as the checkpoint to see if sufficient information is available for the review. This is based on progress of the study of sidelink communication in unlicensed spectrum. 
[bookmark: Proposal23529][bookmark: Proposal55186]Proposal 6: RAN1 to study bandwidth requirements needed to meet the accuracy requirements to discuss the need for additional spectrum beyond ITS and licensed band in SL positioning. 
[bookmark: Proposal23530][bookmark: Proposal55187]Proposal 7: RAN1 to consider ITS, licensed and unlicensed spectrum depending on the bandwidth requirements in SL positioning. 




3	Conclusions
[bookmark: ConclusionsPObsInSeq]In this contribution we discussed SL positioning scenarios and requirements and made the following observations and proposals:
Proposal 1:  Latency requirements of SL positioning depend on the use case and application, which might be highly demanding (e.g., down to 10 ms). RAN1 and other working groups should study mechanisms to minimize latency when defining the SL positioning methods and procedures for different use cases. 
Proposal 2: RAN1 to support all network coverage scenarios (i.e., in-coverage, partial-coverage, out-of-coverage) 
Proposal 3: RAN1 to discuss whether to define same or different performance requirements (e.g., horizontal and vertical accuracy, positioning service availability and latency, etc.) for different network coverage scenarios.  
Proposal 4: RAN1 should prioritize studying out-of-coverage scenario for SL positioning, over in-coverage and partial coverage scenarios, respectively.
Proposal 5: RAN1 to study bandwidth requirements to meet the accuracy requirements to discuss the need for additional spectrum beyond ITS and licensed band in SL positioning.
Proposal 6: RAN1 to study bandwidth requirements needed to meet the accuracy requirements to discuss the need for additional spectrum beyond ITS and licensed band in SL positioning. 
Proposal 7: RAN1 to consider ITS, licensed and unlicensed spectrum depending on the bandwidth requirements in SL positioning. 
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