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Introduction
The supporting company would like to add another use case for High-speed pre-crash warning. This use case has the same general requirement as some of the other use cases, but introduces a new requirement in PR.5.10.5-006 with short latency.

Suggested change

*****    Start Change ****

5.10 High-speed pre-crash warning (Event-driven)

5.10.1 Description

The high-speed pre-crash sensing prepares for imminent and unavoidable collision between the HV and a RV when at least one of them is travelling at very high speed, possibly in opposite directions or at intersection. The application is triggered when an unavoidable crash is detected. The intention is to minimize the loss or damage that can be caused by the crash (e.g., by tightening the seatbelts or preparing the airbags).

5.10.2 Pre-conditions

HV and RV are travelling at very high speeds, possibly in opposite directions or approaching an intersection.

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

The RV is capable of detecting an unavoidable collision to signal it using V2V messages.

5.10.3 Service flows

The HV and RV periodically broadcast messages indicating its current position, speed, acceleration and optional estimated trajectory (e.g., CAM messages).  

Based on the messages sent by the HV, the RV detects that an unavoidable crash is going to happen, for example, because the front tire of RV has exploded; or the wheel or brake is not working; or because the HV was not detected until both vehicles were too close (e.g., due to large obstacles near an intersection). 

The RV broadcasts this information, possibly together with time-to-collision estimations, as an event-triggered message making use of the V2V Service.
The HV receives the RV’s event message and determines if actions need to be taken.
5.10.4 Post-conditions

Countermeasures at the HV may include pre-tightening of seat belts, airbag pre-arming, front bumper extension, etc. The driver of the HV can also be warned.

5.10.5 Potential requirements

The following potential requirements are derived from this use case:

[PR.5.10.5-001]
A V2X-enabled Vehicular UE shall be authorized for vehicular services.
[PR.5.10.5-002]
A V2X-enabled Vehicular UE shall be able to transmit a broadcast message when directed by the V2X service layer

[PR.5.10.5-003]
A V2X-enabled Vehicular UE shall be able to receive an event-triggered broadcast message.

[PR.5.10.5-004]
The V2V Service shall be able to support very high mobility performance, e.g. between vehicles moving in opposite directions at high-way speeds. 

[PR.5.10.5-005]
The V2V Service shall be able to support a message size of up to 1000 bytes. 

[PR.5.10.5-006]   The V2V Service shall be able to support transferring V2V messages between two highly mobile UEs supporting V2V applications with an end-to-end delay no larger than 10 ms and with low delivery loss rate.

**** End Change ****

