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In RAN#94-e, the contents of SID for Rel. 18 were agreed [1]. It was agreed to study scenarios and requirements for sidelink positioning. The descriptions in the SID are as follows.
	· 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.


In this contribution, we discuss scenarios and requirements for sidelink positioning.
Discussion
According to the SID, we are expected to study relative positioning, ranging and absolute positioning. It is well understood that absolute position of a UE is its 2D or 3D coordinates. Studying absolute positioning of a UE is to determine the 2D or 3D coordinate of the UE. According to [2], relative positioning of a UE is to estimate its position relatively other network elements or other UEs. The relative position between the UE and another network element or another UE may include the distance between the UE and the other node (e.g., the other network element or UE) and/or the direction of the UE from the other node. Ranging can be considered as one subset of relative positioning, in which the ranging between the UE and another node can be obtained by direct communication between the two nodes (e.g., by exchanging reference signal between the UE and the other node).
Observation 1: It is expected that both absolute and relative positioning will be studied for sidelink positioning, in which ranging is one subset of relative positioning. 
Proposal 1: For relative positioning, performance should be evaluated based on relative distance and relative angle.
As relative positioning between the UE and another node may include distance between two nodes and the direction of the UE from the other node. To measure the direction of the UE to another node, we need to define a reference angle. In our perspective, there are two potential reference angles for measuring direction of the UE, which are absolute and relative reference angles. The absolute reference angle can be the north direction angle and the direction of the UE to the other node can be measured as the angle between the north direction and the direction of the two nodes (e.g., the UE and another node). The relative reference angle can be a front direction of the UE. The direction between two nodes can be measured as the angle between the front direction of the UE and the direction of the two nodes. The relative reference angle can be beneficial in some scenarios such as V2X, in which the UE may need to determine the other node is in the same lane or different lane. 
Proposal 2: Study whether the reference angle should be the absolute angle (e.g., angle to the North direction) and/or relative angle (e.g., angle to the front direction of the vehicle).
Positioning accuracy and latency are two most essential positioning metrics to evaluate the performance of a positioning method/technique. For absolute positioning, positioning accuracy may be calculated as the absolute value of the deviation between the measured coordinates and the actual coordinates of the UE. For relative positioning, positioning accuracy may be described as the absolute value of the deviation of the measured distance and/or direction between two UEs to the true distance and/or direction value.
In R17 Uu positioning, latency of the positioning is defined as an end-to-end latency, which is determined from the time the UE or network initiates the positioning service to the time the UE or the network obtains the measurement to determine the location of the UE. For sidelink positioning, latency should be defined in the similar way as the latency defined in the R17 Uu positioning. Specifically, the latency for sidelink positioning should be evaluated from the time the UE or the network initialize sidelink positioning to the time the UE or network receives all the measurement results to determines the UE’s location.
R17 Uu positioning targets to achieve 100ms end-to-end latency and 1m horizontal positioning accuracy in some scenarios [3]. During the specification phase of R17, different RAN WGs attempt to design positioning method to achieve the target requirements. As a result, some positioning methods can achieve the latency requirement (e.g., UL-based); however, some other positioning methods may not achieve the target (e.g., multi-RTT, DL-TDOA). Some positioning methods (e.g., RTT) can achieve the target accuracy (e.g., sub meter accuracy) in some scenarios.
During the study phase of R18 positioning, we should set a target performance (e.g., latency, accuracy) for sidelink positioning. In [2], SA1 has defined multiple positioning service levels (e.g., from level 1 to 7) in Table 7.3.2.2-1 for different scenarios, in which each positioning service level has a corresponding positioning target performance requirements. According to table 7.3.2.2-1 of [2], positioning service level 1, 2, and 3 have 1s latency and 2-3m accuracy requirements. In our view sidelink positioning should strive to achieve the target requirement of these positioning service levels. The positioning service level 4 and beyond have much more stringent latency or accuracy requirements. These service levels may be considered later once we have better understanding of sidelink positioning capabilities.
Proposal 3: Consider positioning service level 1, 2 and 3 in Table 7.3.2.2-1 of TS 22.261 as the performance target for this study. Once we are clear of capability of positioning methods, consider service level 4 and beyond.
NR Uu positioning has been studied/specified. We have developed a network architecture and different procedures for positioning. For NR Uu positioning, the network (e.g., gNB or LMF) is responsible for resource allocation (e.g., DL-PRS, UL-PRS, or measurement reporting). NR Uu positioning requires the UE to be in the network coverage. From a UE perspective, we are expected to study both In-coverage and Out-of-coverage sidelink positioning. However, at this early stage, it is beneficial to study In-coverage sidelink positioning first to exploit the existing design of NR Uu positioning. After having a progress in sidelink positioning for In-coverage scenarios, the group can further study sidelink positioning for Out-of-coverage scenarios.
Proposal 4: Consider prioritizing a study of sidelink positioning for In-coverage scenario over Out-of-coverage.
Resource allocation for sidelink communication has been well established in NR. There are two resource allocation modes for sidelink communication, namely Mode 1 and Mode 2. In Mode 1, the network may schedule resources for a Tx UE to perform sidelink transmission, and in Mode 2 the Tx UE may autonomously select the sidelink resources for its transmission. Sidelink positioning should take advantage of resource allocation designed for sidelink communication. Specifically, we should consider both Mode 1 and Mode 2 resource allocation for sidelink positioning, in which Mode 1 can be used for In-coverage scenarios and Mode 2 can be used for Out-of-coverage scenarios. 
Proposal 5: Study Mode 1 resource allocation for In-coverage scenarios and further study Mode 2 resource allocation for Out-of-coverage scenario.
Conclusion.
In this contribution, the following Observation and Proposals are made regarding the scenarios and requirements for sidelink positioning:
Observation 1: It is expected that both absolute and relative positioning will be studied for sidelink positioning, in which ranging is one subset of relative positioning. 
Proposal 1: For relative positioning, performance should be evaluated based on relative distance and relative angle.
Proposal 2: Study whether the reference angle should be the absolute angle (e.g., angle to the North direction) and/or relative angle (e.g., angle to the front direction of the vehicle).
Proposal 3: Consider positioning service level 1, 2 and 3 in Table 7.3.2.2-1 of TS 22.261 as the performance target for this study. Once we are clear of capability of positioning methods, consider service level 4 and beyond.
Proposal 4: Consider prioritizing a study of sidelink positioning for In-coverage scenario over Out-of-coverage.
Proposal 5: Study Mode 1 resource allocation for In-coverage scenarios and further study Mode 2 resource allocation for Out-of-coverage scenario.
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