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1. Introduction
Sidelink positioning is foreseen by many companies in 3GPP as an essential functionality to cover use cases even beyond V2X [1], but positioning on the sidelink is not included in the current scope of the Rel-17 NR Positioning SI [2].
The automotive industry, e.g. represented in 5GAA, has also indicated the need to add positioning to the sidelink as an essential feature to cover the advanced V2X use cases [3]. Based on these inputs, a motivation for studying NR Sidelink positioning is given in this contribution.
2. Motivation
Sidelink positioning can complement Uu-based cellular positioning methods as well as RAT-independent positioning techniques including GNSS as a widely used solution. Because of its underlying device-to-device architecture, sidelink positioning will be different and complementary compared to existing positioning methods [4]. 
For example, sidelink enables the direct exchange of positioning signals (e.g. reference signals and measurement results), which are particularly useful for relative positioning between UEs. Some examples, as listed below, emphasize the unique distinguishing points for sidelink-based positioning:
· Beneficial geometry and channel characteristics between devices, e.g. due to short D2D distance;
· Support of positioning results with very low latency, especially if the network is not involved. The reduced latency is utmost needed for highly mobile scenarios like safety critical applications in V2X;
· Support signaling of measurements and assistance data with low latency between UEs to support sidelink-based positioning schemes as well as existing positioning methods;
· Output of 1-dimensional relative positioning plus the possibility to enable peer-to-peer cooperative positioning where sidelink-based measurements are shared between UEs, allowing for absolute and relative 2- or 3-dimensional positioning within clusters of UEs;
· Hybrid use of sidelink and Uu-based positioning measurements, also for areas where the cellular network is not dense enough to support highly accurate positioning;
· Sidelink based positioning results are available in out-of-coverage areas.

To summarize, sidelink positioning is essential to obtain accurate positioning results with minimum delay. That is especially important for relative positioning, e.g. to calculate the accurate distance between vehicles or vehicles and pedestrians in V2X scenarios and other applications, also involving groups of mobile UEs.
[bookmark: _Toc43715580]Sidelink positioning offers unique properties that are partly complementary to existing methods. These are essential to reach the already defined and ambitious performance targets in diverse scenarios including relative positioning results between devices in coverage and out-of-coverage.
[bookmark: _Toc43715581]Study NR Sidelink Positioning, especially design considerations and operation scenarios including relative positioning.
3. Use Cases for Sidelink Positioning
The sidelink was defined with focus on V2X use cases based on LTE in Rel. 14 and 15 and based on NR in Rel. 16 with focus on advanced V2X.
For advanced V2X use cases the positioning requirements are defined in TS 22.186 [5]. As a general requirement, the relative lateral position accuracy is defined as 0.1 m between UEs for V2X application. For platooning, a relative longitudinal position accuracy of 0.5 m is defined. These values express high performance expectations towards the positioning subsystems.
According to companies’ opinions given in [1], sidelink positioning is not limited to the use in V2X, but is seen as a possibly essential method in use cases involving positioning, e.g. for IIOT use cases, commercial use cases and public safety.
[bookmark: _GoBack]In TS 22.261 [6] the defined 5G service and operational requirements set ambitious system requirements for positioning performance. For relative positioning, the performance requirements for horizontal and vertical positioning in [6, Table 7.3.2.2-1] are defined as service level 7, that demand 0.2 m horizontal and vertical accuracy with an availability of 99% and 1 s positioning service latency. They are applicable to indoor and outdoor scenarios for speeds of up to 30 km/h.
Furthermore, the “Study on Communication for Automation in Vertical Domains” [7] defines positioning requirements for specific applications, such as IIoT use cases which include:
· Flexible, modular assembly area in smart factories for autonomous vehicles - only for monitoring proposes;
· Inbound logistics for manufacturing for driving trajectories of autonomous driving systems;
· Mobile control panels with safety functions in smart factories within factory danger zones;
· Augmented reality in smart factories;
· Self-moving robots like the Automated Guided Vehicles (AGV) in factories.

Likewise, other use cases for positioning in high mobility scenarios include navigation of drones [8].
To get a common understanding about the most important use cases, scenarios and related requirements, an early study in RAN on NR sidelink positioning in Rel-17 could serve as a first step forward. Therefore, we propose a RAN study activity to define the relevant use cases and scenarios including the requirements for sidelink positioning, especially relative positioning.
[bookmark: _Toc43715582]In an NR Sidelink Positioning study, identify the relevant use cases where sidelink-based positioning applies and derive the applicable requirements and evaluation scenarios.
4. Conclusions
In this contribution we have made the following observations and proposals:
Observation 1:	Sidelink positioning offers unique properties that are partly complementary to existing methods. These are essential to reach the already defined and ambitious performance targets in diverse scenarios including relative positioning results between devices in coverage and out-of-coverage.

Proposal 1:	Study NR Sidelink Positioning, especially design considerations and operation scenarios including relative positioning.
Proposal 2:	In an NR Sidelink Positioning study, identify the relevant use cases where sidelink-based positioning applies and derive the applicable requirements and evaluation scenarios.
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