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1 Introduction
This contribution describes a V2I use case to support emergency stop situation from a Service RSU.

This paper details this use case and proposes associated potential requirements for 3GPP.
In particular it is clarified that a Service road side unit (RSU) broadcasts DENM messages (i.e. event triggered), respecting the expected service requirements as defined in ETSI 102.637-3 [1].

As these service requirements are not aligned with existing ProSe possibilities so the last part of this contribution proposes enhancement of ProSe requirements to support this V2I service.

2 Discussion

V2I emergency vehicle stop defined in ETSI:

When a vehicle stops on the road due to accident or engine problem, it needs to notify this problem around. A Service RSU around receives the “emergency stop” messages and periodically transmits them to the cars in its vicinity so that the warning notification range is extended.

Compared with V2V emergency vehicle stop use case in which a stationary car warns surrounding cars with V2V Decentralized Environment Notification Message (DENM) messages (as defined in a separate contribution/use case), the main characteristic of this use case is that a Service road side unit (RSU) locating at the side of the road receives the DENM messages from the accident vehicle and broadcasts them. 
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Fig1.  Emergency stop with Service RSU
ETSI service requirements to be considered by 3GPP:

The performance requirements for V2I Stationary vehicle warning use case are exactly the same as the V2V Stationary vehicle warning use case, except that the Service RSU can transmit messages in this use case. So the proposed V2I requirements below are copied from the use case of V2V.
Interest of this use case for 3GPP:

The 3GPP takes an important role in the transport of this V2I communication as the performance of V2V communication could be further enhanced in case of street corner or curve road, where Service RSUs are able to broadcast the safety messages to surrounding vehicles. 
3 Proposal

The following new use case and associated potential requirements are proposed for addition in SA1 Study TR for V2X.
***************************** FIRST CHANGE *************************

5.X  V2I Emergency Stop Use Case
5.X.1 Description

This use case describes vehicles V2I communication where a Service RSU notifies vehicles in vicinity in case of emergency stop to trigger safer behaviour.
5.X.2 Pre-Conditions

-
John is driving his car on the street. The car is equipped with ProSe-enabled UE supporting V2X service. 
- 
There is several Service RSUs in his vicinity also equipped with ProSe-enabled UEs supporting V2X service.

5.X.3 Service Flows

-    John’s car engine breaks and his car suddenly stop in middle of the street. The safety service of John’s car notices this event and generates an “Stationary vehicle warning” DENM message. 
-
A Service RSU in John’s vicinity is able to receive the message.

-    The Service RSU relays the message to its surrounding cars.
-    All cars within the transmission range from the Service RSU are able to receive the message.
5.X.4 Post-Conditions

-
Cars in the vicinity of the Service RSU deliver the information to drivers who can take appropriate action.
5.X.5 Potential Requirements

[PR-5.X.5-001] The E-UTRAN shall be capable of transferring V2I service messages between two UEs supporting V2I applications with variable message payloads smaller than [3000] Bytes. The typical size of messages is [400] Bytes.
[PR-5.X.5-002] The E-UTRAN shall be capable of transferring V2I service messages between a highly mobile UE and a roadside unit both supporting V2I applications with the maximum frequency of [10] messages per second.
[PR-5.X.5-003] The E-UTRAN shall be capable of transferring V2I service messages between a highly mobile UE and a roadside unit both supporting V2I applications with latency no larger than [100] ms and low delivery loss rate.
[PR-5.X.5-004] The E-UTRAN shall be capable of supporting communication range between a highly mobile UE and a roadside unit both supporting V2I applications of at least [300] m at a given packet error rate of [TBD] for the transfer of V2I service messages. 
***************************** END CHANGE *************************
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