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1 Introduction
This contribution proposes a V2V use case to support emergency vehicle warning service (e.g., ambulances, fire engine…) used to provide information to surrounding vehicles to help the traffic. 
This paper details this use case and proposes associated potential requirements for 3GPP.
In particular it is clarified that an ambulance broadcasts CAM messages (i.e. continuously triggered), respecting the expected service requirements as defined in ETSI 102.638 [1], 102.637-2 [2] and ETSI 101.539 [3].

As these service requirements are not aligned with existing ProSe possibilities, the last part of this contribution proposes enhancement of ProSe requirements to support this V2V service.
2 Discussion

V2V emergency vehicle warning service defined in ETSI:

ETSI 102.638 [1] defines an emergency vehicle warning service in which an emergency vehicle (e.g. ambulance or fire engine) driving on a congested road, continuously broadcasts a Cooperative Awareness Message (CAM) with its position, speed, direction, dimension, path history... which is expected to be received by surrounding vehicles, in order to push other vehicles in the path to give way. 
[image: image1.emf]
Fig1. Emergency Vehicle Warning Use Case

ETSI service requirements to be considered by 3GPP:

The performance requirements for emergency vehicle warning use case can be found in ETSI ITS [1][2][3]. 
In ETSI 102.638 [1], the emergency vehicle warning use case requires the maximum transmission delay of 100 ms, and the minimum transmission frequency of 10 messages per second. 
In ETSI 101.539-1[3], the required communication range of ambulance use case shall be set to 300 meters. 
In addition, ETSI 102.637-2 [2] also defines the associated CAM messages structure needed. The size of messages expected for emergency vehicle warning service could be any between 50-300 Bytes.
Table 1:  Summary of performance requirements of the emergency vehicle warning use case in ETSI
	ETSI ITS Message Category
	Message Name
	Message 
Type
	TX Mode
	MIN Frequency
(Hz)
	MAX Latency
(ms)
	Message Range (m)

	Vehicle type warnings
	Emergency Vehicle Warning
	CAM
	Broadcast
	10
	100
	300


Interest of this use case for 3GPP:

The 3GPP takes an important role in the transport of this V2V communication as the same service would not be easily realized by traditional blue lights warning or sound/alarm solutions in particular in the case of fog preventing visibility, of street corner, of noisy town. 

3GPP also allows exchange of more information like expected in the CAM message of ambulance so that other vehicles detect if they cross the path of the ambulance.  
Also, the V2X messages can be sent omni-directionally with 3GPP system, while a traditional radar technology can only transmit in line-of-sight directions, as the following figure shows, reaching more vehicles.
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Figure 2a Conventional system










Figure 2b
 with 3GPP approach
3 Proposal

The following new use case and associated potential requirements are proposed for addition in SA1 Study TR for V2X.
5.X V2V Use case for emergency vehicle warning
5.X.1 Description

Emergency vehicle warning service enables each vehicle to acquire the position, speed and direction information of a surrounding emergency vehicle (e.g. ambulance) to assist safety operation like allowing ambulance path to get free.
5.X.2 Pre-Conditions

-
John is driving rapidly with his ambulance on the street. The ambulance is equipped with ProSe-enabled UE supporting V2X service. 
- 
There are several cars in his vicinity also equipped with ProSe-enabled UEs supporting V2X service.

5.X.3 Service Flows 
 
-
John’s ambulance periodically checks if its position, speed or direction has changed for a predefined threshold compared with the ones notified last time. If any of the above parameters satisfies the checking criteria, a message (CAM) is broadcasted containing the car’s statement. 
-
The CAM contains the basic vehicle information, including vehicle dynamic status information like direction and speed, vehicle static data like dimension, status of exterior lights, path history... The size of CAM message is between 50-300 Bytes.

-
The emergency vehicle warning message from John’s ambulance is transmitted in the minimum frequency of 10 messages per second.
-
The generated CAM is broadcasted. It is expected that all cars within 300 meters range from John should be able to receive the message, including cars at the street corner without line-of-sight path. The latency for message reception shall be less than 100 ms.
5.X.4 Post-Conditions

-
Cars in John’s vicinity deliver the information to car driver who can understand to free the street way.
5.X.5 Potential Requirements 
[PR-5.X.5-001] The E-UTRAN shall be capable of transferring V2V service messages as defined in ETSI 102.637-2 between two ProSe-enabled UEs supporting V2V applications with variable message payloads of 50-300 Bytes.

[PR-5.X.5-002] The E-UTRAN shall be capable of transferring V2V service messages as defined in ETSI 102.638 between two highly mobile ProSe-enabled UEs supporting V2V applications with the minimum frequency of 10 messages per second.
[PR-5.X.5-003] The E-UTRAN shall be capable of transferring V2V service messages as defined in ETSI 102.638 between two highly mobile ProSe-enabled UEs supporting V2V applications with an end-to-end delay no larger than 100 ms and with low delivery loss rate.
[PR-5.X.5-004] The E-UTRAN shall be capable of supporting ProSe range of no less than 300 m as defined in ETSI 102.539-1 for the transfer of V2V service messages. 
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