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In RAN#88e, a new RAN SI was approved [1] for identifying the requirements and deployment/operation scenarios for in-coverage, partial coverage, and out-of-coverage NR positioning use cases, such as for V2X and public safety. A new TR has been approved in [2]. 
In this contribution, per the agreed work plan, the focus is on finalizing the use cases and requirements, and to provide initial input on the potential deployment and operation scenarios.

Discussions 
Requirements 
In [2], V2X positioning requirements from TS 22.261 [3], TS 22.186 [4] and 5GAA [5] have been added into the list of sources for the positioning requirements, TS 22.261 specifies the high accuracy positioning requirements for the 5G system, including V2X and others such as service requirements found in [6], and seven different positioning service levels are defined in terms of the horizontal and vertical accuracy, positioning service availability, and positioning service latency. TS 22.186 specifies the relative lateral positioning requirement for general V2X use cases and the relative longitudinal positioning requirement for the platooning use case. 
5GAA provides positioning requirements for 58 V2X services that were summarized into three groups [5]; the first group with tens of meters accuracy, the second with lane level accuracy, and the third with sub-meter level accuracy. The positioning requirements can be on the 3D/2D coordinates (absolute position) or on the distance and/or angle (relative position) to a reference point, e.g., another UE.
Depending on the agreed use cases there are existing requirements that have been developed that should be reused and adopted. For Rel-16, SA1 has already identified some general requirements for V2X positioning use cases specifically on the positioning accuracy requirements for V2X applications given by: 
· Relative lateral position accuracy of 0.1 m between UEs
· Relative longitudinal position accuracy of less than 0.5 m for UEs
Another important use case would be for Public Safety with its own positioning accuracy and latency requirements. For some mission critical uses, the requirements may not be as stringent as for V2X applications but rather the emphasis is in ensuring that the location service are available in all service areas, including challenging areas of potentially no coverage such as indoors/ basements, or remote outdoors (e.g. wildfires). 
The positioning requirements according to the 5GAA can be summarized into three main groups with details provided in [5]:
· Relatively lax, tens of meters with 1 sigma (information provisioning)
· Lane level accuracy, 1.5 m with 3 sigma (e.g. day1 safety use cases)
· Below meter level accuracy, e.g., 0.1 m with 3 sigma (e.g. automated driving or teleoperated driving)

Based on these available requirements, some observations that can be drawn are the following: 
· We have ongoing R17 positioning enhancements WI that provide for regulatory and commercial use case, specifically IIOT
· Accuracy targets that are sub-m
· What we have not are uses cases related to: V2X applications, the use of sidelink for positioning purposes, out of coverage scenarios. 
It should be noted that 3GPP Rel-16 specified various location technologies to support regulatory as well as commercial use cases. For Rel-17, to address the higher accuracy location requirements resulting from new applications and industry verticals, the Positioning enhancements WI targets the following higher accuracy location requirements:
· For general commercial use cases (e.g., TS 22.261): sub-meter level position accuracy (< 1 m)
· For IIoT Use Cases (e.g., 22.804): position accuracy < 0.2 m
It is important that further studies can establish a common understanding on how to achieve the required lateral and longitudinal positioning and out-of-coverage positioning requirements in 3GPP. For example, the impact of NLOS on the positioning accuracy is an important consideration in the current Release 17 positioning SI and could be equally if not more critical for automated driving positioning and Public Safety. While there are various use scenarios for both V2X positioning such as Platooning, Cooperative Driving, Remote Driving etc., and Public Safety, each with its own requirements characteristics, commonality among them should be strived as the overall requirements. 
On this note, it is essential in our view that the requirements for lateral and longitudinal positioning accuracy are included as one of the key aspects of the requirements for both in-coverage and out-of-coverage:
For In-coverage requirements:
· Relative lateral position accuracy of 0.1 m between UEs
· Relative longitudinal position accuracy of less than 0.5 m for UEs
For Out-of-coverage requirements:
· Relative lateral position accuracy of [tbd] m between UEs
· Relative longitudinal position accuracy of less than [tbd] m for UEs

Deployment Scenarios and Use Cases
The use cases and deployment scenarios targeted in Rel-17 Enhanced positioning Work Item do not specifically address use cases such as automated driving, cooperative maneuvers (e.g., a car entering the highway), and signaling of an obstacle (e.g., pothole), and others automated vehicular related applications such as platooning. Hence, in their requirements, the existing WI on Enhanced Positioning does not target the relative lateral and longitudinal position accuracy as required by SA1 for V2X application. 
Similarly, the out-of-coverage positioning requirements critical for Public Safety use cases [7] are also not included in the scope of the Rel-17 work. Additional input from 5GAA [8] further emphasizes the need for sidelink positioning in order to support its advanced cases that include automated driving and teleoperated driving and others. To ensure that we understand the current capabilities and performance, additional studies and evaluations would be necessary using the Rel-17 positioning specifications as baseline to determine the extent and if the existing positioning capabilities can fulfill the requirements needed for sidelink positioning.  
[bookmark: _Ref129681832]As discussed in the previous section, while there are similarities in the need for enhanced positioning accuracy and reduced latency, there are potential important differences on the requirements and operation scenarios needed for the newly target use cases found in automated driving and Public Safety. 
Deployment scenarios that have not been targeted within the scope of the existing Rel-17 Work Item on Positioning Enhancements should then be the focus of this study:
· Out-of-coverage (and in-coverage) operations 
· V2X and Public safety
As in R16 and R17 positioning work items, this study should address unlicensed ITS bands and licensed bands in frequency ranges below and above 6 GHz, i.e., FR1 and FR2, up to 52.6 GHz.

Conclusions
In this contribution, we provide our views on the requirements, use cases and operation scenarios that this study should focus on. In summary, we proposed the following:
Operation Scenarios: 
· Out-of-coverage (and in-coverage) operations 
· V2X and Public safety
For In-coverage requirements:
· Relative lateral position accuracy of 0.1 m between UEs
· Relative longitudinal position accuracy of less than 0.5 m for UEs
For Out-of-coverage requirements:
· Relative lateral position accuracy of [tbd] m between UEs
· Relative longitudinal position accuracy of less than [tbd] m for UEs
Note: this study should address unlicensed ITS bands and licensed bands in frequency ranges below and above 6 GHz, i.e., FR1 and FR2, up to 52.6 GHz.
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