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Abstract: SA1#70 has identified two V2P use cases for pedestrian safety which were included in TR 22.885. Since both use cases were intended for safety of vulnerable road users (or pedestrians), the warning message behavior should also be available even while either vehicle or pedestrian is temporarily not served by E-UTRAN. This paper proposed a pontential requirement for the Warning-to-Pedestrian use case described in 5.17 of TR 22.885.
1. Discussions
The use case described in 5.17 of TR 22.885 identified the benefit of V2X warning message behavior, in which a vehicle broadcasts a V2X application layer message to vulnerable road users (VRUs or pedestrians) in common situations where VRUs have tendency of exposure to the rick of car accidents. 
This behavior should still available even (1) when the UE of a VRU is temporarily not served by E-UTRAN or (2) when the UE of a vehicle is temporarily not served by E-UTRAN. This type of out-of-coverage situations includes, but not limited to, the following cases:
(1) Case 1: Pedestrian is out of the E-UTRAN coverage area. Pedestrain is a receiver (Vehicel is sending) but temporarily out of the E-UTRAN coverage.

(2) Case 2: Vehicle is out of the E-UTRAN coverage area.Vehicle is a transmitter (Pedestrian is still receiving) but temporarily out of the E-UTRAN coverage.

2. Proposal

>>>>>>>>>> START OF CHANGE <<<<<<<<<<
5.17
Warning to Pedestrian against Pedestrian Collision

5.17.1
Description
This use case is to provide information to vulnerable road users, e.g. pedestrian or cyclist, of the presence of moving vehicles in case of dangerous situation. As a result, warnings are provided to vulnerable road users to avoid collision with the moving vehicle.

5.17.2
Pre-conditions

An operator offers a service, which makes use of the V2X feature.
Vehicle A is a UE supporting V2X Service.

Pedestrian B uses a smartphone which is a UE supporting V2X Service for pedestrian.

Vehicle A and Pedestrian B are in proximity.

Vehicle A and Pedestrian B are authorized for vehicular services.
5.17.3
Service Flows

Pedestrian B's smartphone monitors transmission of V2X messages.

Vehicle A is about to pass through crosswalk or intersection transmits a V2X message using V2P communication, with a given periodicity and within a given latency. 
V2X message from Vehicle A provides information on the presence, trajectory and speed of Vehicle A.

Pedestrian B's smartphone receives the V2X message transmitted by Vehicle A.  
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Figure 5.17.3-1: Pedestrian Collision Warning even when out of the line of sight 
5.17.4
Post-conditions

Pedestrian B’s smartphone gets aware of a situation related to the presence of vehicle(s) and collision risk.

Pedestrian B’s smartphone generates necessary alerts for Pedestrian B (e.g., visual alarm, audio-visual alarm or vibration) so that the driver may take preventive action in advance of possible risky situation.

Note:
The generation of alarm or method to alert the vulnerable road user is out of the scope of 3GPP.
5.17.5
Potential Requirements

[PR 5.17.5-001] A UE that supports V2X Service shall be authorized for vehicular services.

[PR 5.17.5-002] A UE (for pedestrian) that supports V2X Service shall be authorized by the MNO for vehicular services.

[PR 5.17.5-003] A V2X message generated by a UE that supports V2X Service shall be delivered to UEs that supports V2X Service for pedestrian within [TBD] ms with sufficiently low delivery loss.

[PR 5.17.5-004] A UE that supports V2X Service shall be able to support multiple delay requirements depending on different types of V2X messages.

[PR 5.17.5-005] A UE that supports V2X Service shall be able to transmit V2X message in a periodical manner. 

[PR 5.17.5-006] A UE that supports V2X Service shall be able to transmit V2X message in an event-driven manner.

[PR 5.17.5-007] A UE that supports V2X Service shall be able to support a maximum message size of [TBD] bytes.

[PR 5.17.5-008] A UE that supports V2X Service shall be able to deliver V2X messages to UEs that supports V2X Service for pedestrian.
[PR 5.17.5-009] A UE that supports V2X Service for pedestrian shall be able to receive V2X messages sent from a UE that supports V2X Service moving at the absolute velocity up to [TBD] km/h.

[PR 5.17.5-010] Security for V2X message delivery shall be supported.
[PR 5.17.5-011] A UE that supports V2X Service for pedestrian shall be able to support reception of V2X messages from UE that supports V2X Service, subscribed to different operator.

[PR 5.17.5-012] A UE that supports V2X Service shall be able to support transmission of V2X messages to UE that supports V2X Service for pedestrian subscribed to different operator.

[PR 5.17.5-013] For UE that supports V2X Service for pedestrian, the impact of V2X message transmission on battery consumption should be minimized.
[PR 5.17.5-014] A UE supporting V2P Service shall be able to transmit and receive V2X messages even when the UE is temporarily not served by E-UTRAN.
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