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Introduction
RAN plenary meeting approved a new work item to address NR positioning including sidelink positioning related objectives [1]. This contribution discusses some open questions and tries to address some subjects for further studies from the study item phase. The focus is on automotive applications.
Discussion
Accurate and reliable positioning is important for automotive applications, e.g., in vehicle navigation systems. Usually, vehicle position is obtained from Global Navigation Satellite Systems (GNSS) or Uu radio interface positioning functions. A problem arises, since GNSS is not always available or accurate in all scenarios like in urban canyons, parking houses / underground parking, and tunnels, as illustrated in Figure 1 [2]. Likewise, Uu positioning is limited by cellular coverage and infrastructure deployments, and it can be subject to interruptions caused by roaming and other mobility events, e.g., in country border areas. Sidelink positioning is therefore an important feature to resolve uncertainties and shortcomings of GNSS and Uu positioning. The purpose of this discussion is to focus on sidelink positioning requirements.
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Figure 1. Scenarios where GNSS is not available or accurate.
Methods
RAN1#110-bis meeting discussed sidelink positioning methods and agreed to introduce at least the following methods [3].
Agreement
· From the potential candidate Positioning methods using at least SL measurements, at least the following should be introduced:
· RTT-type solution(s) using SL
· SL-AoA
· SL-TDOA
· FFS: SL-AoD

While all these methods can be considered feasible to sidelink scenarios in general, there are some automotive aspects that also need to be considered as outlined below.
Round Trip Time (RTT) based solutions are typically accurate in static or low mobility scenarios, but they introduce latency due to communication between two User Equipment (UE). It means that RTT based solutions may not necessarily be suitable in all high mobility scenarios and therefore also other methods should be supported.
Observation 1: RTT based solutions may not necessarily be suitable in all high mobility scenarios and therefore also other methods should be supported.
Angle-of-arrival (AoA), time-difference-of-arrival (TDOA), and angle-of-departure (AoD) methods do not suffer from the same latency issue as RTT based solutions, but they introduce different requirements on antenna hardware or time synchronization. TDOA method is possible with one antenna, but it requires precise time synchronization among anchor UEs. On the other hand, AoA and AoD methods require antenna arrays, though these methods do not require precise synchronization among anchor UEs.
It should be noted that vehicles are expected to be equipped with one or two antennas in FR1. It is therefore proposed to support RTT type solutions and SL-TDOA for V2V use cases because both methods are possible with one or two antennas. SL-AoA and SL-AoD can also be supported for other use cases than V2V, e.g., V2I/I2V use cases, where roadside units (RSUs) as anchor UEs are equipped with antenna arrays.
[bookmark: _Hlk117696706]Observation 2: Vehicles have typically one or two antennas in FR1.
Proposal 1: Sidelink positioning in FR1 should be possible with methods that do not require more than one or two antennas, i.e., SL-AoA and SL-DoA should be optional, whereas RTT and SL-TDOA should be supported for all scenarios.
Conclusion
This contribution discusses Rel-18 sidelink positioning from automotive applications point of view and offers the following observations and proposals:
[bookmark: _Int_RwD2QCUT]Observation 1: RTT based solutions may not necessarily be suitable in all high mobility scenarios and therefore also other methods should be supported.
Observation 2: Vehicles have typically one or two antennas in FR1.
[bookmark: _Int_fDCBkB9x]Proposal 1: Sidelink positioning in FR1 should be possible with methods that do not require more than one or two antennas, i.e., SL-AoA and SL-DoA should be optional, whereas RTT and SL-TDOA should be supported for all scenarios.
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