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Abstract: This contribution proposes to clarify the difference between V2I and V2N.
1  Introduction
During SA1#69 meeting, a use case “V2I / V2N Traffic Flow Optimisation” in Section 5.15 of V2X TR was agreed. However, the difference between V2I and V2N is unclear, and an Editor’s Note says:
Editor's Note: Need for the definition of new mode V2N needs to be clarified.
In this contribution, we propose to clarify  usual bearer network transport should be used to support “V2N” service communciation between vehicles and ITS entity via LTE network. 
2 Discussion

In the V2I/V2N use case, we can find that V2I/N (Vehicle-to-Network) communication has the following characteristics:

·  “vehicle use V2N communication to a centralised ITS server referred here to as “entity” to optimise traffic flow when approaching traffic lights.” 
· For uplink traffic, there would be unicast bearer via LTE network to allow communication from vehicle to the ITS server.
· For downlink traffic, a bearer is also needed to allow communication from the ITS server and the vehicles, it could be either unicast or broadcast. We consider currently that unicast is preferable because each vehicle should have different recommended speed as the distance to the intersection is different.
· In summary, our understanding is that this communication between vehicles and ITS server is achieved via usual LTE transport means, i.e. bearers.

3 Text Proposal
***** BEGIN OF 1st CHANGE *****
3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. 
A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

Road Side Unit: an entity supporting V2I Service that can transmit to, and receive from a UE using V2I application. RSU is implemented in an eNodeB or a stationary UE. 
V2I Service: a type of V2X Service, where one party is a UE and the other party is an RSU both using V2I application.
V2N Service: a type of V2X Service, where one party is a UE and the other party is a centralized ITS server both using V2N application via bearer transport provided by LTE network.
V2V Service: a type of V2X Service, where both parties of the communication are UEs using V2V application.  
V2X Service: a type of non-3GPP communication service that involves a transmitting or receiving UE using V2X application via 3GPP transport. Based on the other party involved in the communication, it can be further divided into V2V Service, V2I Service, V2P Service, and V2N Service.
***** END OF 1st CHANGE ****
***** BEGIN OF 2nd CHANGE *****
5.15
V2N Traffic Flow Optimisation
5.15.1
Description
This use case describes vehicles V2N (Vehicle-to-Network) communication to a centralised ITS server referred here to as “entity” to optimise traffic flow when approaching traffic lights. This use case addresses the situation when approaching the vehicle has to stop even though there are no other cars around at an intersection. Depending on the traffic situation this entity will provide green light to a car when approaching traffic lights and an indication of speed at which the green light will be met without having to stop or miss the green light phase via bear transport provided by LTE network.. 

To enable this information about vehicles approaching traffic lights has to be made available well in advance i.e. in most cases beyond ProSe range. When coming in ProSe range communication might be switched from network to direct communication, if deemed useful.

Compared to V2V communication within ProSe range the delay and latency requirements are more relaxed due to the longer distances and the non-safety related nature of this use case. 


5.15.2
Pre-Conditions
Vehicles A, B, C on road 1 are approaching an intersection with road 2, Vehicle D is approaching the intersection on road 2. All vehicles are equipped with UEs supporting V2N. The intersection is equipped with traffic lights.

Depending on the V2X deployment model, Vehicle A, B, C and D can be subscribed to different PLMNs and can be international roamers. This shall not adversely impact the function of the V2X Service e.g. by increased delays.

5.15.3
Service Flows
Vehicles A, B, C and D supporting V2N are transmitting their position, speed and direction of travel to an entity controlling the traffic light(s) and giving back information, such as speed recommendations, to the vehicles. The function of this entity is out of scope for 3GPP.

The 3GPP network will provide additional information to the entity to enable the entity to authenticate the vehicle more easily. 

The 3GPP network will provide a rough indication of position for the entity to verify the location information received from the vehicle directly.

The entity recommends a proposed speed to the vehicles and influences the phases of the traffic lights. The drivers could be notified of this recommended speed by an announcement or other means such as a head up display.
5.15.4
Post-Conditions
Let’s assume without traffic optimisation Vehicle D would arrive at the intersection shortly before vehicles A, B and C, causing the traffic light to stop vehicles A, B, and C. With traffic flow optimisation i.e. taking into account the speed and direction of the cars and the maximum allowed speed there are several other options such as:

· all vehicles will receive indications of a proposed speeds at which all of them will arrive at the traffic lights and meet a green light there or

· the traffic light will stop vehicle D and give way to vehicles A, B and C to minimise energy consumption by causing a lesser number of vehicles to stop and accelerate again.

If the drivers adhere to the recommendations, the traffic flow will be impacted least.
5.15.5
Potential Requirements
[PR.5.15.5-001] The E-UTRAN shall be capable of transferring V2N service layer messages to/from UEs supporting V2N Service via bearer transport provided by LTE network with variable message payload of 50-300 Bytes. 
[PR.5.15.5-002] The E-UTRAN shall be capable of transferring V2N service layer messages to/from UEs supporting V2N Service via bearer transport provided by LTE network with maximum frequency of 1 messages per second and a minimum frequency of 1 message per 10 seconds.
[PR.5.15.5-003] The E-UTRAN shall be capable of transferring V2N service layer messages to/from highly mobile UEs supporting V2N Service via bearer transport provided by LTE network with an end-to-end delay no larger than 1000 ms.
[PR.5.15.5-004] The E-UTRAN shall support anonymity and integrity protection of communication.
[PR.5.15.5-005] The 3GPP network shall provide means to support the entity to authorise the UEs supporting V2N Service.
[PR.5.15.5-006] Based on 3GPP network means the 3GPP network shall provide the location of the UEs supporting V2N Service to the entity.
[PR.5.15.5-007] All UEs supporting V2N independent of their association with different HPLMN or roaming condition shall experience the same service quality from the 3GPP network, for example on delays, latency and ease of use of the service. 
***** END OF 2nd CHANGE *****
