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Abstract: This contribution proposes to add some requirements for V2V unicast communication with the update of pre-crash sensing warning use case.

Discussion
It is stated in FS_V2XLTE SID document (SP-150051) that the study should consider the possibility of using existing LTE technologies for unicast/multicast/broadcast communication. The current document, TR 22.885, deals with various V2V, V2I and V2P use cases but the communication types of them are mostly broadcast except for Automated Parking System which uses unicast communication for V2I. 
However, there also exist V2V applications that require unicast communication as shown in Table 1. These examples are extracted from ETSI TR 102.638[1] and NHTSA report[2].
Table 1. V2V applications requiring unicast communication
	V2V Applications
	Communication mode

	
	ETSI TR 102 638
	US DOT HS 809 859

	Pre-crash sensing warning
	Broadcast and Unicast*
	Two-way, P2P

	Co-operative merging assistance
	Unicast*
	-

	Co-operative forward collision warning
	Unicast*
	One-way, P2MP

	Co-operative adaptive cruise control
	Unicast*
	One-way, P2MP

	Co-operative vehicle-highway automation system (Platoon)
	Unicast*
	One-way and Two-way,
P2P and P2MP


(*) These use cases are based on the use of V2X CAM and unicast exchanges.
Among them, Pre-crash sensing warning would be an essential application for preparing imminent and unavoidable collisions and it requires V2V unicast communication as shown below [2]:
[US DOT HS 809 859]

“The main objective of a pre-crash sensing system is to collect relevant information regarding an impending collision and communicating this information to the vehicle’s occupant protection system. The information set may include parameters such as crash type (side/frontal/rear), impact time, impact speed, struck and striking vehicle size and mass, etc. Examples of collision counter measures enabled by pre-crash sensing include enhanced air bags, seat-belt pre-tensioning, occupant repositioning, bumper extension for increased frontal crush zone, truck/car crash compatibility counter measures and emergency brake assist among others. …… While many important issues concerning reliability, security, etc., it may be feasible to use the communication link between two vehicles, in an unavoidable crash situation to transfer the necessary information such as target classification (truck, car, pole, etc.) and mass information to reliable assess the geometry and the crash type and subsequently deploy appropriate and event coordinated counter measures to mitigate the effects of the collision. However given the short timeframe available to deploy such counter measures, one the main technical challenges for the 5.9 GHz DSRC technology is whether it can fully support the high update rate thought to be necessary for these type of applications (between 50 and 100Hz). …… In general, counter measures that can be activated just before a crash (say 200ms to 800ms) can be classified into two categories: ……”
As descripted in the document, it may require V2V direct communication between two vehicles to transmit mass information by using a reliable communication link. Pre-crash sensing warning was already included in the TR considering broadcast communication. So, it would be extended to include unicast communication to fully support the inherent feature of the application. 

Proposal

This contribution proposes to update pre-crash sensing warning use case and add some requirements for V2V unicast communication.
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5.12
Pre-crash Sensing Warning

5.12.1
Description

The pre-crash sensing warning application provides warnings to vehicles in imminent and unavoidable collision by exchanging vehicles attributes after non-avoidable crash is detected. It could work in combination with other sensors to mitigate the severity of a crash. Countermeasures may include pre-tightening of seatbelts, airbag pre-arming, front bumper extension, etc.
5.12.2
Pre-conditions

Vehicle A and Vehicle B are supporting V2X Service and can communicate with each other using V2V service.
5.12.3
Service Flows

Vehicle A detects that a crash cannot be avoided and broadcast a message to signal it..

 

Vehicle B receives and processes the message.
Vehicle A and B establishes a communication link between them and exchanges the necessary information such as target classification (truck, car, pole, etc.) and mass information to reliably assess the geometry and the crash type and subsequently deploy appropriate and even coordinated counter measures to mitigate the effects of the collision.
5.12.4
Post-conditions

Vehicle A and B performs the mitigation process based on the received information.
5.12.5
Potential Requirements

The following potential requirements are derived from this use case:
Note 1: 
Some example informative V2V parameter sets are offered in Annex A of this document.

[PR.5.12.5-001] The E-UTRA(N) shall be able to transfer V2V Service messages between two highly mobile UEs supporting V2V Service with less than 20 ms latency and high reliability.

Note 2: 
This requirement might be treated with lower priority compared to the other requirements.

[PR.5.12.5-002] The E-UTRA(N) shall be able to support UEs supporting V2V Service moving in opposite directions at a maximum absolute velocity of 160 km/h. 

[PR.5.12.5-003] The E-UTRA(N) shall be able to support a message size of up to [TBD] bytes. 

Note 3: 
The content (which is out of scope of 3GPP) allows the application layer to make decisions based on vehicles attributes e.g. its current position, speed and acceleration.
[PR.5.12.5-004] The E-UTRA(N) shall be able to support the establishment of a traffic session for unicast communication between two UEs that support V2V Service.

[PR.5.12.5-005] The E-UTRA(N) shall be able to support a maximum frequency of 50 V2V messages per second.

[PR.5.12.5-006] A UE that supports V2V Service shall be able to support transmission and reception of unicast messages.
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