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1.
Introduction
Feasibility Study on LTE-based V2X Services SI [1] was agreed in RAN#68. The simplified objectives impact RAN3 are given as follows:
1) For support of Uu transport for V2V, and PC5/Uu transport for V2I/N and V2P services (to be completed by RAN#72 – June 2016), at least including:
a) Evaluate the feasibility of Uu transport for V2V and V2P in terms of meeting latency requirements, network coordination required, resource efficiency, and energy efficiency of UE,. [RAN1, RAN2, RAN3]

b) Identify and evaluate enhancements required to support each of eNB type and UE type RSU [RAN1, RAN2, RAN3]. According to the current SA status, RAN2 will not study solutions for UE-to-UE relaying based on a new architecture for UE-type RSU.
c) Identify and evaluate the necessity of enhancements to multi-cell multicast/broadcast for reduced latency and improved efficiency [RAN1, RAN2, RAN3].
In this contribution we present initial consideration regarding the supporting of V2X serving from RAN3 view.
2.
Discussion

Vehicle-to-Everything (V2X) contains the following three different types:

-
Vehicle-to-Vehicle (V2V) Communications

-
Vehicle-to-Infrastructure (V2I) Communications

-
Vehicle-to-Pedestrian (V2P) Communications

[image: image1.emf]V2V

V2P

V2I

Pedestrian

Vehicle

Vehicle

Network


Fig. 1. Types of V2X (V2V, V2P, and V2I) 

V2V communication is directly exchanged between distinct vehicle UEs and/or, transmitted via infrastructure (e.g., RSUs or legacy LTE networks) due to the limitation of the direct communication range of V2V. V2V use case is manly based on the direct communication or UE to UE relaying. It has less impact to RAN3. 
V2I communication is exchanged between vehicles and RSU. The UE supporting V2I applications sends application layer information to RSU. RSU sends application layer information to a group of UEs or a UE supporting V2I applications. There are two type of infrastructure: UE type RSU or eNB type RSU. RAN3 could begin with investigating the eNB type RSU based on the requirement of V2I use cases. 
In the uplink, a vehicle has V2I function sends the message to the RSU in periodically way or event driven. The vehicle first has connection to the LTE network and further to the local application server. In order to optimal the user data transmission in the UL, the local breakout mechanism can be used for V2I service. 
In the downlink, the application layer may send the V2I message to the vehicles within the eNB serving area or in a wider area involving eNBs. The Uu broadcast method currently has below three methods:
· MBSFN. It require fully synchronized multiple cells transmit exactly same V2X data to users and can provide high cell edge spectrum efficiency. MBSFN may also restrict the application of V2X data in the semi-static geographical area. MBSFN needs all participating cells to transmit exactly the same data. However, V2X service data may originate from cars located in different cells. Hence, a central entity is needed to synchronize the contents that are transmitted in different cells, which make the transmission delay longer. 
· SC-PTM, in which V2X data are multicast/broadcast per cell, just as for system broadcast information transmission scheme in a legacy network. In the use case where the broadcast area is local cells, it is possible to apply some method to reduce the transmission delay in DL. 

· SIB, there are some restriction on the message length, maybe mainly RAN2 or RAN1 work.
From RAN3 point of view, we can consider how to apply eMBMS mechanism to support V2X service. What DL transmission method can be used depends on the use case. Below several use cases are studied in which different DL transmission method is assumed.
Automated Parking System
The Automated Parking System (APS) contains a database which provides real-time information to vehicles in a metropolitan area on availability of parking spots.  APS allows a driver to reserve an available parking space, be guided to it via a navigation application, and make a hands-free payment for parking.

In this use case, a vehicles sends a request message to the APS server, according to the request, the APS server find the correct RSU in the parking lot and send a reservation request of parking to that RSU. The APS sends the guided towards reserved space via a navigation application to the vehicles by unicast mode. In this use case, both uplink and downlink are unicast. The latency for the UL unicast and DL unicast is 40ms. The requirement for automated parking is 100ms. Seems the current mechanism can satisfied the delay requirement.
Road safety services 

One UE supporting V2I Service sends the V2I message to an eNB with RSU. The eNB transmits the received V2I messages to UEs within a local area. A UE receives V2I messages transmitted by the eNB. After processing the received V2I messages, the UE notifies the driver of relevant information. 
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Fig. 2. Road safety services via an eNB
In this use case, the eNB with RSU broadcast the V2I message in local area. The broadcast area is not very large, e.g. about 100m. In this use case, the broadcast area is restricted and static, e.g. the RSU broadcast in the road crossing and all the roads near the road crossing. It is possible several eNBs cover this road crossing and the road. In this use case, MBSFN mode seems suitable.
Queue Warning
In a lot of situations, a queue of vehicles on the road may pose a potential danger and cause delay of traffic, e.g. when a turning queue extends to other lanes. Using the V2I Service, the queue information can be made available to other drivers beforehand. Vehicle at end of the queue periodically informs the RSU, using V2I Service, regarding the queue information, e.g. size of the queue, status of the queue, the size of the queue, the last position of the queue, which lanes are affected, etc. The RSU broadcasts a message to vehicles in proximity, using the V2I Service, about the queue, based on information received from Vehicle C. 
In this use case, since the queue end is flexible and broadcast area is also changeable according to the end of queue. SC-PTM mode is more suitable. The broadcast area may be larger than one eNB coverage. If we assume there is local server and local MCE in the eNB serving the queue end vehicle, in case of the broadcast area involves several eNBs, we need to consider how to pass the data across eNBs.
Observation 1: Different DL transmission is applied to different use case.

From the requirement of different use case, a local breakout and local eMBMS function in the RSU seems can reduce the uplink transmission delay and downlink transmission delay. While the necessity of enhancement for reduced latency and improved efficiency is discussing in RAN2. If the existing architecture can fulfill the requirement of V2X, it is better to re-use the existing architecture. So the enhancement of eMBMS is pending on the investigation result.
As discussed above, the broadcasting area may involve several nearby eNBs. In this case, the host eNB should forward message to neighboring eNBs. Such as the queue end information should be relayed to neighboring eNBs. The transmission could via interface between local RSU server, the M2 interface between local eMBMS and neighboring eNBs, or via X2. What interface should be used need to be discussed in RAN3.
Observation 2: eMBMS and local breakout can be considered and enhanced to reduce the DL/UL transmission latency.

Observation 3: The V2I message could be exchanged between RSU/eNB2. What interface is used can be further discussed.
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Fig. 3. RSU architecture

Proposal): It is proposed to take the consideration listed above into account for further RAN3 study.
3. Conclusions
This paper discussed the use cases and the some considerations were listed for supporting the use case. 
Proposal): It is proposed to take the consideration listed above into account for further RAN3 study.
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