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Abstract: This contribution presents V2X use case and potential requirements for automotive. 
1 Introduction

To address in-coverage, partial coverage, and out-of-coverage positioning use cases a SI was agreed to start in as RAN#91e. in-coverage, partial coverage, and out-of-coverage as per the network coverage definition in the current specifications:

1. Identify the positioning use cases and requirements prioritizing V2X and public safety use cases, based on the existing 3GPP work and input from industry fora.

2. Identify potential deployment and operation scenarios
Based on the above study scope, this contribution provides proposals on the future handling of NR V2X in-coverage, partial coverage, and out-of-coverage positioning. 

2 Positioning for V2X
2.1 Description

Vehicle-to-Everything (V2X) promotes automated driving and enhances the traffic experience. The connection between cars, infrastructure, network as well as pedestrians enables a much more efficient and safer transport system. As one of the key components in V2X services, positioning information is indispensable to V2X use cases, such as assisted driving, automated driving, traffic monitoring and management, autonomous parking, etc.

There are multiple use cases involved in V2X services; emergency brake warning, pre-crash sensing warning, road hazard warning, congestion alert, speed guidance, automated driving, remote driving, etc. According to the different requirements for V2X use cases, the positioning accuracies are also different.
1.2 Scope and Pre-conditions
The scenarios and requirements should include both Uu and PC5 interfaces for positioning. Furthermore, the scenarios and requirements should include the following configurations:

· UE requested & UE based positioning

· UE requested & network based positioning

· Network requested & UE based positioning

· Network requested & network based positioning

The positioning techniques to be studies should include both relative and absolute positioning methodologies. 
2 V2X Needs and Requirements
2.1 Needs

Typical needs are shown below to support example use cases with higher accuracy and availability described in Reference [2]: Table 5.1-1: Main service scenarios and positioning indicators for C-V2X.
2.2 Requirements

The positioning requirements for C-V2X and L4/L5 automated driving will vary depending on the intended use case. For example, a typical set of requirements for an open highway scenario (adapted from [18] and [23]) is provided in the table below [2],
	Requirement
	Indicators
	Value

	Location Accuracy
	95th Percentile (2-sigma)
	< 30cm

	Location Integrity
	Alert limit
	< 1.5m

	Attitude Accuracy
	Error mean
	< 0.5 degree

	Attitude Robust
	Maximum error
	< 2.0 degree

	Scenarios
	Covered scenarios
	All-weather, open highway


Table 1: Requirements for positioning on automated driving [2]
The maximum error has not be a target in 3GPP for positioning and should be evaluated whether to have a maximum error or that such error should trigger an event. 
3. Conclusion

Absolute and relative position is very important for automotive V2X scenarios. Coverage challenged areas may be addressed with sidelink. The recommendation is to base the V2X use cases and requirements on the recommendations from 5GAA [2]
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