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Abstract:    The Forward Collision Warning (FCW) application is intended to warn the driver of a vehicle in case of an impending rear-end collision with a vehicle ahead in traffic in the same lane and direction of travel. FCW is intended to help drivers in avoiding or mitigating rear-end vehicle collisions in the forward path of travel.
(Reference: F. Ahmed-Zaid, et al., "Vehicle Safety Communications - Applications (VSC-A) Final Report," NHTSA Pub. DOT HS 811 492A, Sept. 2011, pp 6)
***** BEGIN 1st CHANGE *****

3
Definitions and abbreviations

3.1
Definitions

V2X-enabled Vehicular UE: a vehicle capable of & enabled to perform V2X communication via LTE transport

V2X Service: a type of 3GPP communication service that involves a transmission or receiving device on a vehicle. Based on the other party involved in the communication, it can be further divided into V2V Service, V2I Service, and V2P Service. 
V2V Service: a type of V2X Service, where both parties of the communication are vehicles.  
3.2
Abbreviations

HV
Host Vehicle

RV
Remote Vehicle



***** END 1st CHANGE *****

***** BEGIN 2nd CHANGE *****

N.N
Use Case N – Forward Collision Warning
N.N.1

Description

The FCW application is intended to warn the driver of the HV in case of an impending rear-end collision with a RV ahead in traffic in the same lane and direction of travel. Using the V2V service, FCW is intended to help drivers in avoiding or mitigating rear-end vehicle collisions in the forward path of travel.
N.N.2

Pre-conditions

The RV and HV are V2X Service-enabled and can communicate with each other using the V2V Service.
N.N.3

Service Flows
The RV V2V Service layer periodically broadcasts a message, indicating its current position, speed, acceleration and optional estimated trajectory.
The RV makes an in-lane determination and time-to-collision determination, which is reflected in the broadcast message.
LTE broadcasts the different messages as requested by the application layer.
The HV receives the RV broadcasted message and determines if actions need to be taken.

N.N.4

Post-conditions

The driver of HV is made alerted that there is an in-path vehicle and can take corrective actions to avoid or mitigate rear-end vehicle collisions in the forward path of travel.
N.N.5

Potential Requirements

The following potential requirements are derived from this use case:

[PR.N.N.5-001]
A V2X-enabled Vehicular UE shall be authorized for vehicular services.
[PR.N.N.5-002]
A V2X-enabled Vehicular UE shall be able to transmit a broadcast message periodically as requested by the V2X service layer, the content  allowing the application layer (which is out of scope of 3GPP) to make collision avoidance calculations based on e.g. current position, speed, acceleration and optional estimated trajectory.
[PR.N.N.5-003]
A V2X-enabled Vehicular UE shall be able to receive a periodic broadcast message.
[PR.N.N.5-004]
The V2V Service shall be able to support high mobility performance, e.g. support a relative speed of TBD km/h. 

[PR.N.N.5-005]
The V2V Service shall be able to support a communication range of TBD meters, at a given packet error rate (TBD). 
[PR.N.N.5-006]
The V2V Service shall be able to support a message size of (TBD).
[PR.N.N.5-007]
The V2V Service shall be able to support relative low delay and high reliability (parameters TBD). 

[PR.N.N.5-008]
The V2V Service shall support user/vehicle anonymity and integrity protection of the transmission.
[PR.N.N.5-009]
A V2X-enabled Vehicular UE shall be able to support transmission and reception of the V2X message from other V2X-enabled Vehicular UEs in different PLMNs and of different countries.

***** END OF 2nd CHANGE *****
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