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Abstract: The use case provides overview to road traffic participants in case there is no existing RSU infrastructure, compared to RSU mode of operation it collects and distributes CAM and DENM messages over a much wider area, not only giving road traffic a better overview of traffic in its wider neighborhood but also to other interested parties such as road authorities.
---------- Use Case template ----------
5.X
V2N Use Case to provide overview to road traffic participants and interested parties
5.X.1
Description

This use case describes a general use case for V2N communication that exercises the strength of 3GPP networks of providing excellent coverage. In this use case, the existing eNb infrastructure is being used to give road traffic participants (RTP) a field of view beyond what V2V, even in combination with RSUs, could provide.

This use case will supplement V2V direct communication, which will be used in parallel and will be the only means of communication e.g. in case there is no network coverage. In the use case described here each road traffic participant (RTP), sends the CAM/DENM messages also to an entity in the network- the road traffic server (RTS). The RTS could be centralised, covering an entire country or decentral, overlooking only a small geographical area or a combination of both. If decentral, RTS need to communicate between each other but this is out of scope for 3GPP.

The RTS collects data received from the road traffic participants in the area it is covering and provides data for broadcast by the network. The broadcast in a certain area would contain data of all road traffic participants in that area. The area may be constituted of a single cell or several cells. Doing so, information broadcasted by the network gives RTPs an overview perimeter of the size of the coverage area beyond the perimeter provided by direct communication. The broadcast could also contain data of RTP in areas served by adjacent RTS enlarging the field of view even beyond the current RTS coverage area.

5.X.2
Pre-Conditions

Road traffic participants are equipped with UE able to support both V2V and V2N communication in parallel. V2N and V2V can be separately subscribed to. Depending on the deployment model, frequency bands used for V2N may be different to the bands used for V2V. V2N and V2V may be operated by the same or different operators.

5.X.3
Service Flows
Road traffic participants are broadcasting the ITS defined messages at the defined repetition rates on the direct link (V2V). 

In parallel the ITS messages are transmitted to the road traffic server (RTS), located in the network. This communication is acknowledged back to the road traffic participant by the network and thus the repetition rate for the ITS messages can be lowered. As V2N is a new service and there are no legacy UE or networks, if necessary, the format of the ITS defined messages could also be changed for V2N to simplify and to better suit the 3GPP based approach.

The RTS receives ITS messages from road traffic participants in its coverage area that may be constituted of a single cell, a group of cells or even the entire network. If several RTS cover one network, they might update each other about RTPs in their boundary areas. The RTS then selects the relevant messages from the ITS messages for its coverage area (cell, group of cells) to be broadcasted to. The function of the RTS and potential communication between RTS is out of scope for 3GPP.

5.X.4
Post-Conditions

Compared to V2V communication a RTP receiving this broadcast gets a much wider view of other RTPs. It further gives precise and valuable information to the RTS about traffic flow and conditions level that might be of high value for traffic steering and control. For both anonymity and privacy, protection mechanisms need to be provided that can be enabled if required.
5.X.5
Potential Requirements

[PR.5.X.5-001] 
The E-UTRAN shall be capable of transferring V2N Service layer messages via LTE network entities between a UE and a RTS with variable message payload of 50-300 Bytes. 
[PR.5.X.5-002] 
The E-UTRAN shall be capable of transferring V2N Service layer messages via LTE network entities between a UE and a RTS with a maximum frequency of 10 messages per second and a minimum frequency of 1 message per 100 seconds.
[PR.5.X.5-003] 
The E-UTRAN shall be capable of transferring V2N Service layer messages via LTE network entities between a UE and receiving UEs both supporting V2N applications with an end-to-end delay no larger than 100 ms.
[PR.5.X.5-004] 
The E-UTRAN shall support anonymity, privacy and integrity protection of communication, if requested by the operator.
[PR.5.X.5-005] 
The 3GPP network shall provide means to support the entity to authorise the UEs supporting V2N Service.
[PR.5.X.5-006] 
The E-UTRAN shall provide a means to distribute information in a resource efficient way to large numbers of UEs on a per cell, group of cells or network basis.
