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1 Introduction
This document  clarifies the role of 3GPP SA1 study considering that V2X application layer services (V2V, V2I…) are already defined in other SDO with their associated messages (CAM…). It adds these clarifications in scope, definition and Annex A sections of the TR for SA1 V2X study.

2 V2X service is already described in ETSI ITS
Europe ETSI ITS (Intelligent Transportation System) already provides V2X services descriptions and associated service messaging for travel safety needs.

It specifies V2X applications and services to improve traffic management, maximize the benefits of transportation and minimize environmental impact. Not only vehicles but also pedestrian and infrastructure unit are considered so that traffic signal, speed limitation and etc., are involved. 
In ETSI ITS, V2X is divided into three types according to the interacting peers: 
(Note: Terminologies below are from the EU ETSI ITS standard)
· V2P/P2V (called V2P for short) for service between vehicle and pedestrian. 
· V2V for service between vehicles. V2V communication basically relies on the wireless communication devices installed in the vehicles, called On Board Unit (OBU). The OBU could be embedded by the carmaker for example. 
· V2I/I2V (called V2I for short) for service between vehicle and infrastructure unit. “I” represents the unmovable devices that are installed on the road side. Thus V2I is used to describe the communication between the OBUs in vehicles and the Road Side Unit (RSU). There are 2 types of RSUs:

· “Service” RSU, can be for examples in the traffic lights (See [1] ETSI TR 102.638 Annex C2.2) to broadcast timing data associated to its current state (e.g. time remaining before switching green, amber, red) or in a street panel([1] ETSI TR 102.638 Annex C2.1) to continuously broadcast some speed limit at a given frequency to warn the driver of not violating the regulation, as the following:
[image: image1.emf]
Fig1. Service RSU in the street lights to advice of the light status
[image: image2.emf]
Fig2. Service RSU in a street panel to advice regularly the speed limit 

·  “Access RSU” provides access to internet for vehicles for example to access to the personal data  (TR 102.638 Annex C3.9):

[image: image3.png]Parking

D
(@

&

I
g
| 2
i




Fig3. “Access RSU” allowing cars to access to internet
3 V2X application and associated messages are already defined in ETSI ITS
One important issue for assuring traffic safety is how to avoid the collision between vehicles, between vehicle and vulnerable pedestrian and other kinds of vehicle related crash. 
The main V2X idea to avoid collisions is that all objects broadcast some information, i.e. Longitude, Latitude and even Altitude (so GPS is also involved in the V2X system for assisting positioning)... When a vehicle B or pedestrian are in proximity of the moving vehicle A, they will receive the OBU A broadcasted information so that the drivers B or pedestrian will be able to take the proper operation in time, e.g. slow down or change to another way. 

For this purpose, the V2X service defines a set of V2X messages. 
ETSI ITS [1] [2] have defined types of messages, see Annex A. 
Each type of V2X message has its specific traffic model and service requirement like packet length, frequency of transmission, range for the service, latency and reliability. 
Below is a rapid summary of ETSI ITS messages:
· ETSI Cooperative Awareness Message (CAM): 
· Message trigger: CAM is frequently transmitted during the vehicle mobility, i.e. at least once in 1 second. CAM could also be triggered in certain conditions  for example if the current position and position included in previous CAM exceeds 4m, or if the absolute difference between current speed and speed included in previous CAM exceeds 0.5m/s…
· Message characteristics: CAM is providing position, speed, direction and vehicle size information to surrounding vehicles. When a surrounding vehicle deduct it is getting too close, based on received CAM information and it own position, it can notify its driver of the collision risk. The driver can take the proper operation to avoid the collision. Other use cases [3] are listed in Annex A.
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Figure 1: CAM Traffic 
· ETSI Decentralized Environmental Notification Message (DeNM)

· Message trigger: DeNM is only triggered when some specific traffic events happens, e.g. Emergency electronic brake, Hard breaking of a vehicle, accident and others listed in Annex A. 
· Message characteristics: DeNM message may be transmitted several times with specific frequency depending on use cases. This redundant mechanism ensures that all surrounding vehicles are able to receive the warning correctly.
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Figure 2: DeNM Traffic 
4 Conclusion
V2X services and associated applications are already defined in ETSI ITS. Many companies including car manufacturers are involved to standardize the service and message set for V2X application. ETSI defined application layer messages (CAM, DeNM) and associated traffic model and requirements like packet length, transmission frequency, range communication, expected latency and reliability, and in a way independently of the radio access technology.
So it is seen as preferable that the definition of V2X application remains in ETSI ITS to avoid replicating the same debates on V2X services and messages.

3GPP SA1 should consider application layer services and their messages characteristics as defined in ETSI ITS for input to define 3GPP associated V2X requirements. 
5 Proposal
A TR scope text is proposed below to clarify relationship between 3GPP and ETSI ITS already defining V2X service. 

Also some definitions are proposed for V2X service description.
Informative Annex A is also added to keep trace for V2X TR of the examples of existing messages defined by ETSI ITS. 
***************************** FIRST CHANGE *************************

1

Scope

The objective is to study use cases and identify potential requirements for 3GPP to support V2X application layer services (V2V, V2I and V2P) as defined in ETSI ITS (Intelligent Transportation System). 

3GPP study does not define V2X application layer services. This study considers the network impacts to support V2X services (e.g. transport messages of V2X services) considering V2X services and associated messages are already defined in ETSI ITS with their specific traffic model and service requirements on message length, transmission frequency, range communication, latency and reliability.
***************************** SECOND CHANGE *************************

3
Definitions, Symbols and Abbreviations

3.1
Definitions

V2X: Application services defined in ETS ITS, to support travel safety expectations of automotive industry to improve traffic management, to maximize the benefits of transportation... It includes V2V, V2I and V2P to avoid the collision between vehicles, between vehicle and vulnerable pedestrian and other kinds of vehicle related crash.
V2V:  V2X Application service defined in ETSI ITS between vehicles.
V2I: V2X Application service defined in ETSI ITS between vehicle and infrastructure unit including Vehicle to Infrastructure Unit and Infrastructure to Vehicle
V2P: V2X Application service defined in ETSI ITS between vehicle and pedestrian including Vehicle to Pedestrian and Pedestrian to Vehicle.
OBU: On Board Devices supporting V2V and V2I services in vehicle, which could be embedded for example by the carmaker.  

RSU: Road Side Unit, device typically installed nearto the road so which is unmovable, and supporting V2I service.
Access RSU: RSU providing internet access services to vehicles. 
Service RSU: RSU providing road safety services to vehicles. 
***************************** THIRD CHANGE *************************

Annex A: Examples of ETSI CAM and DENM use cases from ETSI ITS
	ETSI ITS Message Category
	Message Name
	Message 
Type
CAM
	TX Mode
	MIN Frequency
(Hz)
	MAX Latency
(ms)
	From
	To

	Vehicle type warnings
	Emergency Vehicle Warning
	CAM
	Broadcast
	10
	100
	V
	V

	　
	Slow Vehicle Indication 
	CAM
	Broadcast
	2
	100
	V
	V

	　
	Motorcycle Approaching Indication 
	CAM
	Broadcast
	2
	100
	V
	V/I

	　
	Vulnerable road user Warning
	CAM
	Broadcast
	1
	100
	I/P
	V

	Dynamic vehicle warnings
	Overtaking vehicle warning
	CAM
	Broadcast
	10
	100
	V
	V

	　
	Lane change assistance
	CAM
	Broadcast
	10
	100
	V
	V

	　
	Co-operative glare reduction 
	CAM
	Broadcast
	2
	100
	V
	V

	 Collision Risk Warning 
	Across traffic turn collision risk warning
	CAM
	Broadcast
	10
	100
	V
	V

	　
	Merging Traffic Turn Collision Risk Warning
	CAM
	Broadcast
	10
	100
	V
	V

	　
	Co-operative merging assistance
	CAM
	Broadcast
	10
	100
	V
	V/I

	　
	Intersection Collision Warning 
	CAM
	Broadcast
	10
	100
	V
	V

	　
	Traffic light optimal speed advisory
	CAM
	Broadcast
	2
	100
	I
	V

	　
	Traffic information and recommended itinerary
	CAM
	Broadcast
	1~10
	500
	I
	V

	　
	Enhanced route guidance and navigation(RSU Capability)
	CAM
	Broadcast
	1
	500
	I
	V

	　
	Intersection management
	CAM
	Broadcast
	1
	500
	I
	V

	　
	Co-operative flexible lane change
	CAM
	Broadcast
	1
	500
	I
	V

	　
	Limited access warning, detour notification
	CAM
	Broadcast
	1~10
	500
	I
	V

	　
	In-vehicle signage
	CAM
	Broadcast
	1
	500
	I
	V

	　
	Electronic toll collect
	CAM
	Broadcast
	1
	200
	I
	V

	Others
	Point of interest notification
	CAM
	Broadcast
	1
	500
	I
	V

	　
	Automatic access control/parking access
	CAM
	Broadcast
	1
	500
	I
	V

	　
	Local electronic commerce
	CAM
	Broadcast
	1
	500
	I
	V

	　
	Car rental/sharing assignment/reporting
	CAM
	Broadcast
	1
	500
	I
	V

	　
	Media downloading
	CAM
	Broadcast
	1
	500
	I
	V

	　
	Map download and update
	CAM
	Broadcast
	1
	500
	I
	V

	　
	Ecological/economical drive
	CAM
	Broadcast
	1
	500
	I
	V

	　
	Instant messaging
	CAM
	Broadcast
	1
	500
	I
	V

	　
	Personal data synchronization
	CAM
	Broadcast
	1
	500
	I
	V

	　
	SOS service
	CAM
	Broadcast
	1
	500
	I
	V

	　
	Stolen vehicle alert
	CAM
	Broadcast
	1
	500
	I
	V

	　
	Remote diagnosis and just in time repair notification
	CAM
	Broadcast
	1
	500
	I
	V

	　
	Vehicle relation management
	CAM
	Broadcast
	1
	500
	I
	V

	　
	Vehicle data collect for product life cycle management 
	CAM
	Broadcast
	1
	500
	I
	V

	　
	 Insurance and financial Services
	CAM
	Broadcast
	1
	500
	I
	V

	　
	 Fleet management
	CAM
	Broadcast
	1
	500
	I
	V

	　
	 Vehicle software/data provisioning and update
	CAM
	Broadcast
	1
	500
	I
	V

	　
	Loading zone management
	CAM
	Broadcast
	1
	500
	I
	V

	　
	 Vehicle and RSU data calibration
	CAM
	Broadcast
	1
	500
	I
	V


	Message Category
	Message Name
	Message 
Type
DENM
	TX Mode
	MIN Frequency
(Hz)
	MAX Latency
(ms)
	From
	To

	Vehicle status warnings
	Emergency electronic brake lights
	DENM
	Broadcast
	10
	100
	V
	V/I

	　
	Safety function out of normal condition warning
	DENM
	Broadcast
	10
	100
	V
	V/I

	Traffic hazard warnings 
	Wrong way driving warning
	DENM
	Broadcast
	10
	100
	V
	V/I

	　
	Stationary vehicle warning
	DENM
	Broadcast
	10
	100
	V
	V/I

	　
	Signal violation warning
	DENM
	Broadcast
	10
	100
	V
	V

	　
	Roadwork warning
	DENM
	Broadcast
	2
	100
	I
	V

	　
	Collision Risk Warning from RSU
	DENM
	Broadcast
	10
	100
	I
	V


***************************** END CHANGE *************************
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