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Abstract: This contribution proposes some of the values to replace TBDs in FS_V2XLTE TR.

1. Introduction

SA #67 approved FS_V2XLTE WID and SA1 has clarified some use cases for V2V, V2I at the last meeting. Though the study item is in its initial stages, it would be better to clarify the values for the service requirements for speeding up the discussion and for LS to RAN. This contribution proposes some of the values for service requirements to replace TBDs in FS_V2XLTE TR.
2. Discussion
1) Proposed values for TBDs in FS_V2XLTE TR.

In order to clarify the requirement and provide reasonable values, the contribution reviewed essential documents related to V2X communications [1][2][3]. 

The documents include various types of use cases or applications for road safety, traffic efficiency, etc. However, all use cases included in V2X TR may not fit the applications described in the documents. So, we are trying to map the applications of TR onto [2][3] and then refer the requirement values within the documents, where the values are open [TBD]
Table 1 shows proposed values for service requirements in FS_V2XLTE TR.
Table 1. Proposed values for service requirements
	Application
	Comm. Type
	Min Frequency
	Latency
	Comm. Range
	Reference

	5.1 Forward Collision Warning
	V2V
	10 Hz
	100 ms
	150 m
	NHTSA : Cooperative Forward Collision Warning
ETSI : Cooperative Forward Collision Warning

	5.2 Control Loss Warning
	V2V
	10 Hz
	100 ms
	300 m
	ETSI : Stationary Vehicle Warning

	5.3 Emergency Vehicle Warning
	V2V
	10 Hz
	100 ms
	300 m
	ETSI : Emergency Vehicle Warning

	5.4 Emergency Stop
	V2V
	10 Hz
	100 ms
	300 m
	ETSI : Stationary Vehicle Warning

	5.5 Cooperative Adaptive Cruise Control and Platooning*
	V2V
	10 Hz (1)

2 Hz (2)

 50 Hz (3)
2 Hz (4)
=> 2~50 Hz
	100 ms (1)
100 ms (2)

20 ms (3)
100 ms (4)
=>20~100 ms
	150 m (1)

100 m (3)
=> 100~150 m
	(1) NHTSA : Cooperative Adaptive Cruise Control
(2) ETSI : Co-operative adaptive cruise control

(3) NHTSA : Co-operative vehicle-highway automation system (Platoon)

(4) ETSI : Co-operative vehicle-highway automation system (Platoon)

	5.6 V2I Emergency Stop
	V2I
	10 Hz
	100 ms
	200 m
	ETSI : Stationary Vehicle Warning

	5.7 Queue Warning
	V2I
	1 Hz
	
	
	ETSI : Traffic condition warning

	5.8 Road safety services via V2X-enabled eNB
	V2I
	
	
	
	

	5.9 Automated Parking System
	V2I
	1 Hz
	500 ms
	
	ETSI : Automatic access control/parking access


(Note) The latency values for the platooning application are quite different between ETSI and NHTSA.
2) Editor’s note in section 5.8.5 says, “Whether or not different V2I messages have different delay requirements is FFS”
As shown in Table 1, editor’s note is also applied for V2V messages and for other service requirements such as min. frequency, communication range, etc. Therefore, different V2V and V2I messages can have different delay requirements.
3. Proposal
1) It is proposed that the values in Table 1 replace some of TBDs in FS_V2XLTE TR.
2) It should be guaranteed that different V2V and V2I messages can have different delay requirements.

Annex
Table 2. Communication Requirements for the Vehicle Safety Applications in NHTSA VSA Project
	Application
	Comm. Type　
	Min Frequency
	Latency
	Comm. Range

	Safety Application
	Intersection Collision Avoidance
	Traffic Signal Violation Warning
	V2I
	10 Hz
	100 ms
	 250 m

	
	
	Stop Sign Violation Warning
	V2I
	10 Hz
	100 ms
	 250 m

	
	
	Left Turn Assistant
	V2I
	10 Hz
	100 ms
	 300 m

	
	
	Stop Sign Movement Assistance
	V2I
	10 Hz
	100 ms
	 300 m

	
	
	Intersection Collision Warning
	V2I
	10 Hz
	100 ms
	 300 m

	
	
	Blind Merge Warning
	V2I
	10 Hz
	100 ms
	 200 m

	
	
	Pedestrian Crossing Information at Designated Intersections
	V2I
	10 Hz
	100 ms
	 200 m

	
	Public Safety
	Approaching Emergency Vehicle Warning
	V2V
	1 Hz
	1000 ms
	 1000 m

	
	
	Emergency Vehicle Signal Preemption
	V2I
	N/A
	1000 ms
	 1000 m

	
	
	SOS Services
	V2I or V2V
	1 Hz
	1000 ms
	 400 m

	
	
	Post-Crash Warning
	V2I or V2V
	1 Hz
	500 ms
	 300 m

	
	Sign Extension
	In-Vehicle Signage
	V2I
	1 Hz
	1000 ms
	 200 m

	
	
	Curve Speed Warning
	V2I
	1 Hz
	1000 ms
	 200 m

	
	
	Low Parking Structure Warning
	V2I
	1 Hz
	1000 ms
	 100 m

	
	
	Wrong Way Driver Warning
	V2V
	10 Hz
	100 ms
	 500 m

	
	
	Low Bridge Warning
	V2I
	1 Hz
	1000 ms
	 300 m

	
	
	Work Zone Warning
	V2I
	1 Hz
	1000 ms
	 300 m

	
	
	In-Vehicle Amber Alert
	V2I
	1 Hz
	1000 ms
	 250 m

	
	Vehicle Diag. and Maintenance
	Safety Recall Notice
	V2I
	N/A
	5000 ms
	 400 m

	
	
	Just-In-Time Repair Notification
	V2I or V2I
	N/A
	NA
	 400 m

	
	Info. From other Vehicles
	Cooperative Forward Collision Warning
	V2V
	10 Hz
	100 ms
	 150 m

	
	
	Vehicle-Based Road Condition Warning
	V2V
	2 Hz
	500 ms
	 400 m

	
	
	Emergency Electronic Brake Lights
	V2V
	10 Hz
	100 ms
	 300 m

	
	
	Lane Change Warning
	V2V
	10 Hz
	100 ms
	 150 m

	
	
	Blind Spot Warning
	V2V
	10 Hz
	100 ms
	 150 m

	
	
	Highway Merge Assistant
	V2V
	10 Hz
	100 ms
	 250 m

	
	
	Visibility Enhancer
	V2V
	2 Hz
	100 ms
	 300 m

	
	
	Cooperative Collision Warning
	V2V
	10 Hz
	100 ms
	 150 m

	
	
	Cooperative Vehicle-Highway Automation System (Platoon)
	V2V and V2I
	50 Hz
	20 ms
	 100 m

	
	
	Cooperative Adaptive Cruise Control
	V2V and V2I
	　
	100 ms
	 150 m

	
	
	Road Condition
	V2I
	10 Hz
	1000 ms
	 200 m

	
	
	Pre-Crash Sensing
	V2V
	1 Hz
	20 ms
	50 m

	
	
	Highway/Rail Collision Warning
	V2I or V2V
	50 Hz
	1000 ms
	 300 m

	
	
	Vehicle-To-Vehicle Road Feature Notification
	V2V
	1 Hz
	500 ms
	 400 m

	Non-Safety Application
	Traffic Management
	Intelligent On-Ramp Metering
	V2I
	2 Hz
	1000 ms
	 100 m

	
	
	Intelligent Traffic Flow Control
	V2I
	1 Hz
	1000 ms
	 250 m

	
	Tolling
	Free-Flow Tolling
	V2I
	1 Hz
	50 ms
	50 m

	
	Information from Other Vehicles
	Cooperative Glare Reduction
	V2V
	N/A
	1000 ms
	 400 m

	
	
	Instant Messaging
	V2V
	1 Hz
	1000 ms
	50 m

	
	Other Potential Applications
	Adaptive Headlamp Aiming
	V2I
	N/A
	1000 ms
	 200 m

	
	
	Adaptive Drivetrain Management
	V2I
	1 Hz
	1000 ms
	 200 m

	
	
	Enhanced Route Guidance and Navigation
	V2I
	1 Hz
	1000 ms
	 200 m

	
	
	Point of Interest Notification
	V2I
	N/A
	1000 ms
	 400 m

	
	
	Map Downloads and Updates
	V2I
	1 Hz
	1000 ms
	 400 m

	
	
	GPS Correction
	V2I
	1 Hz
	1000 ms
	 400 m


Table 3. Requirement for ITS use cases in ETSI TR 102 638
	　
　
Application
	Comm. Type
	Min Frequency
	Latency
	Comm. Range

	Co-operative road safety
	Vehicle status warning
	Emergency electronic brake lights
	V2V
	10 Hz
	100 ms
	

	
	
	Safety function out of normal condition warning
	V2V and V2I
	1 Hz
	100 ms
	

	
	Vehicle type warnings
	Emergency vehicle warning
	V2V and V2I
	10 Hz
	100 ms
	

	
	
	Slow vehicle warning
	V2V
	2 Hz
	100 ms
	

	
	
	Motorcycle warning
	V2V
	2 Hz
	100 ms
	

	
	
	Vulnerable road user Warning
	V2I or V2P
	1 Hz
	100 ms
	

	
	Traffic hazard warnings
	Wrong way driving warning
	V2V
	10 Hz
	100 ms
	

	
	
	Stationary vehicle warning 
	V2V
	10 Hz
	100 ms
	

	
	
	Traffic condition warning
	V2V, V2I
	1 Hz
	　
	

	
	
	Signal violation warning
	V2I
	10 Hz
	100 ms
	

	
	
	Roadwork warning
	V2I
	2 Hz
	100 ms
	

	
	
	Decentralized floating car data
	V2V
	1~10 Hz
	　
	

	
	Dynamic vehicle warnings
	Overtaking vehicle warning
	V2V
	10 Hz
	100 ms
	

	
	
	Lane change assistance
	V2V
	10 Hz
	100 ms
	

	
	
	Pre-crash sensing warning
	V2V
	10 Hz
	50 ms
	

	
	
	Co-operative glare reduction
	V2V
	2 Hz
	100 ms
	

	
	Collision Risk Warning
	Across traffic turn collision risk warning
	V2V
	10 Hz
	100 ms
	

	
	
	Merging Traffic Turn Collision Risk Warning
	V2V
	10 Hz
	100 ms
	

	
	
	Hazardous location notification
	V2V
	10 Hz
	100 ms
	

	
	
	Intersection Collision Warning
	V2V
	10 Hz
	　
	

	
	
	Co-operative forward collision warning
	V2V
	10 Hz
	100 ms
	

	
	
	Collision Risk Warning from RSU
	V2I
	10 Hz
	100 ms
	

	Traffic Efficiency
	Regulatory/contextual speed limits
	V2I
	1~10 Hz
	　
	

	
	Traffic light (or Greenlight) optimal speed advisory
	V2I
	2Hz
	　
	

	
	Traffic information and recommended itinerary
	V2I
	1~10 Hz
	500 ms
	

	
	Enhanced route guidance and navigation
	V2I
	1 Hz
	500 ms
	

	
	Intersection management
	V2I
	1 Hz
	500 ms
	

	
	Co-operative flexible lane change
	V2V
	1 Hz
	500 ms
	

	
	Limited access warning, detour notification
	V2I
	1~10 Hz
	500 ms
	

	
	In-vehicle signage
	V2I
	1 Hz
	500 ms
	

	
	Electronic toll collect
	V2I
	1 Hz
	200 ms
	

	
	Co-operative adaptive cruise control
	V2V
	2 Hz
	100 ms
	

	
	Co-operative vehicle-highway automation system (Platoon)
	V2V
	2 Hz
	100 ms
	

	Others
	Point of interest notification 
	V2I
	1 Hz
	500 ms
	

	
	Automatic access control/parking access
	V2I
	1 Hz
	500 ms
	

	
	Local electronic commerce
	V2I
	1 Hz
	500 ms
	

	
	Car rental/sharing assignment/reporting
	V2I
	1 Hz
	500 ms
	

	
	Media downloading
	V2I
	1 Hz
	500 ms
	

	
	Map download and update
	V2I
	1 Hz
	500 ms
	

	
	Ecological/economical drive
	V2I
	1 Hz
	500 ms
	

	
	Instant messaging
	V2V
	1 Hz
	500 ms
	

	
	Personal data synchronization
	V2I
	1 Hz
	500 ms
	

	
	SOS service
	V2I
	1 Hz
	500 ms
	

	
	Stolen vehicle alert
	V2I
	1 Hz
	500 ms
	

	
	Remote diagnosis and just in time repair notification
	V2I
	1 Hz
	500 ms
	

	
	Vehicle relation management
	V2I
	1 Hz
	500 ms
	

	
	Vehicle data collect for product life cycle management
	V2I
	1 Hz
	500 ms
	

	
	Insurance and financial Services
	V2I
	1 Hz
	500 ms
	

	
	Fleet management.
	V2I
	1 Hz
	500 ms
	

	
	Vehicle software/data provisioning and update
	V2I
	1 Hz
	500 ms
	

	
	Loading zone management
	V2I
	1 Hz
	500 ms
	

	
	Vehicle and RSU data calibration
	V2I
	1 Hz
	500 ms
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