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Positioning in unlicensed bands
In Rel. 18, SL positioning in the licensed band is to be specified [1]. The scope of the work item includes SL PRS designs, SL PRS resource allocation, details related to measurement report and procedure during SL positioning. Accuracy requirements for V2X, public safety, IIoT (Industrial IoT) and commercial use cases are considered in Rel. 18 [2]. For example, “Set B” requirement for IIoT use cases requires positioning error of less than 0.2 meters for both vertical and horizontal absolute and relative position. For V2X scenario, less than 0.5 meters and 2 meters of positioning error is expected for the Set B requirement for horizontal and vertical position, respectively.
In addition, during Rel. 18, bandwidth of up to 100MHz were considered for FR1 and 100, 200 and 400 MHz were considered for FR2. According to the evaluation results shown in [2], for FR1, 5 out of 7 sources have demonstrated that the Set B requirements for IIoT cannot be achieved with 100MHz BW in InF scenarios. For V2X scenario in FR1, according to [2], 9 out of 14 sources show that the Set B requirement cannot be achievable with 100MHz. These results indicate that more consistent usage of wideband for positioning is needed. It should be noted that, in the licensed spectrum, the frequency resources for Uu communication or positioning need to be shared, hence making the acquisition of large bandwidth more challenging. In addition, available bandwidth in the ITS band is limited [4]. The limited access to large bandwidth in the licensed band limits the achievable accuracy in the licensed band. Thus the following observation is made according to the study conducted in Rel. 18.
Observation 1: The licensed band must be shared with Uu communication and positioning, creating more challenges to obtain large bandwidth consistently for SL positioning.
SL positioning integrity
In positioning, positioning integrity is defined as “a measure of the trust in the accuracy of the position-related data provided by the positioning system.” [3]. For SL positioning, for use cases such as IIoT or public safety, reliability in the positioning results is critical to guarantee safety in operations in the use cases. Thus, there is a need to specify a framework to guarantee reliability in SL positioning result. In Rel. 18, integrity for Uu positioning is to be specified [1]. The scope of the work item includes error modelling parameters, signalling, and procedures to support UE-based and LMF-based integrity of RAT-dependent positioning methods. 
Observation 2: Positioning integrity is necessary to guarantee reliability in SL positioning or ranging results in use cases such as IIoT or public safety.
Large available SL carrier bandwidth can be considered for improving SL-based positioning accuracy. Rel. 18 SL unlicensed framework can provide foundation for further introduction of SL positioning in unlicensed band. Thus, the following proposal is made.
Proposal 1: To guarantee reliable and accurate positioning, specify integrity framework for SL positioning in licensed band and SL positioning in unlicensed band in Rel-19.
Scope of Rel-19 Positioning
SL positioning in unlicensed spectrum
In unlicensed spectrum, large bandwidth is available for the UE to access. For example, in SL evolution WI, n46 and n96/n102 are considered where up to 100MHz bandwidth is available in each band [5]. Unlike the licensed band, unlicensed band can be used as a dedicated band for positioning, potentially interfering less with communication channels compared to licensed bands and offering consistent and reliable source for bandwidth for positioning. Using the large bandwidth consistently (e.g., larger repetition factors), finer granularity in the time domain is possible which leads to more accurate positioning. To understand the achievable performance in unlicensed band, applicable coverage scenarios should be studied first. During R18, mechanisms to support SL positioning in partial-coverage scenarios required considerable discussions. Given the status in R18, we propose to include at least in-coverage and out-of-coverage scenarios.
Proposal 2: Include at least in-coverage and out-of-coverage scenarios for SL positioning in unlicensed bands.
In addition, whether uses cases considered during Rel. 18, such as V2X or IIoT, can be applicable to unlicensed SL positioning should be studied as well. Considering the unlicensed bands offer reliable positioning, we propose to include public safety as one of the use cases in the work.
Proposal 3: Include at least public-safety (TR38.845) as applicable use case for SL positioning in unlicensed band.
To preserve commonality between the Rel. 18 framework for SL-U Rel-18 design framework, SL U communication should be the starting point for the SL U POS framework. In Rel. 18, SL-PRS are designed with flexibility in its configuration (e.g., comb size, number of symbols). Whether new additional SL-PRS designs should be introduced for SL-U positioning should be studied, using the SL-PRS design in Rel. 18 as the starting point.
Proposal 4: Use SL-PRS designs for SL positioning in licensed bands as the starting point for SL positioning in unlicensed band.
Positioning methods applicable for SL-U positioning should be investigated. In general, timing-based positioning methods such as TDOA or RTT like methods benefit from large bandwidth due to improved granularity in timing measurements. As the aforementioned methods require considerable amount of effort for design, angle-based positioning methods such as AoD or AoA like methods should be deprioritized. Such angle-based positioning methods can be benefit with narrower beams which are achievable in FR2. It is recommended to treat angle-based positioning methods in SL-U positioning once the framework for FR2 SL-positioning is stabilized. 
Proposal 5: Specify timing-based positioning techniques such as RTT and TDOA like positioning methods for SL positioning in unlicensed band.
Proposal 6: Deprioritize angle-based positioning methods for SL positioning in licensed bands as they may not benefit from wider bandwidth.
Finally, how channel acquisition or sharing mechanism for SL-U should be applied or enhanced for positioning should be studied. For time sensitive positioning method as SL RTT-like method, channel acquisition or sharing mechanism in the unlicensed band may need to be enhanced to meet the latency requirement for the exchange of SL-PRS and measurement reporting.
Proposal 7: Support COT acquisition and sharing mechanisms for positioning methods for both Type 1 and Type 2 LBT.
Positioning integrity for SL positioning in licensed spectrum
During Rel. 18, positioning integrity for Uu positioning is to be specified. During the WI phase, RAN2 is to identify distributions of error sources for SL positioning (e.g., anchor UE location) and procedure required for conveying integrity related information. For SL positioning, the working group can identify error sources for SL positioning. 
Proposal 8: Identify error sources for SL positioning in licensed bands and study the details (e.g., distribution of an error source) for SL positioning in licensed band.
In Uu positioning integrity, UE or LMF can determine the integrity based on the implemented positioning method and associated error sources. For SL positioning, coverage status of the UE may be relevant to error sources and integrity determination. For example, within the coverage, both LMF-based and UE-based integrity determination can be considered. For out-of-coverage, UE-based integrity can be considered.
Proposal 9: Support UE-based and LMF-based integrity determination in SL positioning in licensed band at least in-coverage and out-of-coverage scenarios.
As we have an established framework for GNSS [6] and Uu positioning integrity, it should be considered as the starting point for SL positioning integrity. For example, one of the principles in Uu positioning integrity is that the LMF can determine the details of error sources, such as distribution, based on reported measurements from the UE. Thus, the UE does not need to determine the distribution and report the outcome to the LMF. Such principle should be applicable to SL positioning integrity framework.
Proposal 10: Focus on reuse of concepts and principles being developed for RAT-Independent GNSS and RAT dependent positioning integrity, where possible.
In addition, since SL positioning is being specified for the licensed band during Rel. 18, error sources relevant to licensed spectrum should be considered in the study. Studies on error sources related to the unlicensed spectrum should be deprioritized.
Proposal 11: Focus on licensed bands for SL positioning integrity. 
Finally, both UE-based and UE-assisted SL positioning methods and related methodologies, procedures and signaling for determination of positioning integrity should be considered 
Proposal 12: Study methodologies, procedures, signaling, etc for determination of positioning integrity for both UE-based and UE-assisted SL positioning.
Summary
The following observations and proposals are made in this contribution.
Observation 1: The licensed band must be shared with Uu communication and positioning, creating more challenges to obtain large bandwidth consistently for SL positioning.
Observation 2: Positioning integrity is necessary to guarantee reliability in SL positioning or ranging results in use cases such as IIoT or public safety.
Proposal 1: To guarantee reliable and accurate positioning, specify integrity framework for SL positioning in licensed band and SL positioning in unlicensed band in Rel-19.
SL positioning in unlicensed band
Proposal 2: Include at least in-coverage and out-of-coverage scenarios for SL positioning in unlicensed bands.
Proposal 3: Include at least public-safety (TR38.845) as applicable use case for SL positioning in unlicensed band.
Proposal 4: Use SL-PRS designs for SL positioning in licensed bands as the starting point for SL positioning in unlicensed band.
Proposal 5: Specify timing-based positioning techniques such as RTT and TDOA like positioning methods for SL positioning in unlicensed band.
Proposal 6: Deprioritize angle-based positioning methods for SL positioning in licensed bands as they may not benefit from wider bandwidth.
Proposal 7: Support COT acquisition and sharing mechanisms for positioning methods for both Type 1 and Type 2 LBT.
Positioning integrity for SL positioning in licensed band
Proposal 8: Identify error sources for SL positioning in licensed bands and study the details (e.g., distribution of an error source) for SL positioning in licensed band.
Proposal 9: Support UE-based and LMF-based integrity determination in SL positioning in licensed band at least in-coverage and out-of-coverage scenarios.
Proposal 10: Focus on reuse of concepts and principles being developed for RAT-Independent GNSS and RAT dependent positioning integrity, where possible.
Proposal 11: Focus on licensed bands for SL positioning integrity. 
Proposal 12: Study methodologies, procedures, signaling, etc for determination of positioning integrity for both UE-based and UE-assisted SL positioning.
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