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1.
Introduction
Feasibility Study on LTE-based V2X Services SI [1] was agreed in RAN#68. The simplified objectives of the SI are given as follows:
The objectives of this study are to evaluate new functionalities needed to operate LTE-based V2X (V2V, V2I/N, and V2P), and to investigate potential enhancements for vehicular services defined in [SA1 TR: TR 22.885]. The study should cover LTE-based V2X both with and without LTE network coverage, and cover both the operating scenario where the carrier(s) is/are dedicated to LTE-based V2X services (subject to regional regulation and operator policy including the possibility of being shared by multiple operators) and the operating scenario where the carrier(s) is/are licensed spectrum and also used for normal LTE operation.

The study should utilise output from SA1 as a baseline, where available, and should aim to re-use information available from external fora such as ETSI ITS, SAE (DSRC TC J2945/1), and CCSA. 
1) ……
2) ……
3) 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].
Note: It is up to SA WG(s) how to name the interface for direct vehicle-to-vehicle communication.
The identified options/enhancements should reuse the existing features of LTE as much as possible.
RAN1 and RAN2 start the discussion on this SI from this meeting. In this contribution we present the status achieved from SA WGs until now. Finally we list up the potential impacts on RAN3 work.
2.
Discussion

2.1 Status of SA1
In the meeting of SA1#70, it has completed 50% of the Study with a plan for consolidation of the potential requirements in preparation for its transition to the normative phase, and SA1 sent a Reply LS [2] which includes outcome of their study on the use cases and requirements. They are summarized as follows:
· Three V2X services types

· V2V (vehicle-to-vehicle): covering LTE-based communication between vehicles.

· V2P (vehicle-to-pedestrian): covering LTE-based communication between a vehicle and a device carried by an individual (e.g. handheld terminal carried by a pedestrian, cyclist, driver or passenger). 

· V2I/N (vehicle-to-infrastructure/network): covering LTE-based communication between a vehicle and a roadside unit/network. A roadside unit (RSU) is a transportation infrastructure entity (e.g. an entity transmitting speed notifications) implemented in an eNodeB or a stationary UE.
· 18 use cases and corresponding requirements
· all the three types are covered in these use cases
· Both safety and non-safety applications are included
In addition, SA1 discussed Rel-14 V2X work item schedule for normative work and bringing a WID to SA1#71 (August 2015) was considered fine.
2.1.1 Examples of V2X service types
2.1.1.1 V2V Service
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Fig. 1. Example of V2V Service (Vehicle Collision Warning)

Fig.1 shows one example of V2V service, which provides delivery of V2X messages such as CAM/DENM between vehicles via direct interface and/or RSU. The V2V services (i.e. inter-vehicle message delivery) can be realized not only by PC5 transport but also by Uu transport. A reference point for direct communication in LTE support for V2X services may be named/defined differently than PC5. 
2.1.1.2 V2I/N Service
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Fig. 2. Example of V2I/N Service (V2X Road Safety Service via Infrastructure)

V2I/N services provide delivery of V2X messages between a vehicle and a RSU/network. An example is shown in Fig. 2. During the SA1 study, it considers the possibility of using the existing LTE technologies for unicast/multicast/broadcast communication [3].

 2.1.1.3 V2P Service
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Fig. 3. Example of V2P Service (Pedestrian Collision Warning)

As shown in Fig. 3, V2P services provide delivery of V2X messages between a vehicle and a pedestrian (a device carried by an individual). V2P services can cover not only a pedestrian but also a cyclist, a driver or a passenger. V2P services can be realized not only by PC5 transport but also by Uu transport.
2.2
Potential Impacts on RAN3
In the objectives, there are three sub-bullets related to RAN3. Most of them are supposed to be investigated at first in RAN1 and/or RAN2. But we can still think about the potential impacts in advance. In this section, the potential impacts on RAN3 are listed up.
· RAN Architecture Support for eNB type RSU

· Independent RSU node and/or RSU function on top of eNB

· Interfaces between eNB and RSU and/or between RSUs
· Local breakout function in eNB or RSU: handling V2X application information (especially for safety V2X services with tight latency requirement) locally within RAN
· Network Coordination: V2X application information (both safety and non-safety V2X services) exchange between vehicles belonging to different PLMNs
· OAM configuration and/or signalling through interfaces between eNB and RSU and/or between RSUs
· MBMS Support for V2X: enhancements to multi-cell multicast/broadcast for reduced latency and improved efficiency
· Procedure enhancement based on existing MBMS nodes (eNB, MCE) without new functions: suitable for non-safety V2X application information
· Local breakout function in eNB/RSU or MCE (handling V2X application information locally by using MBMS scheme): suitable for safety V2X application information
· Mobility Support: architecture and/or signalling enhancement for vehicles with high speed
· Special mobility setting handling for vehicles with high speed: mobility setting change between eNB and RSU and/or between RSUs (related to the Rel-13 SON SID about high speed UEs)

· Signalling reduction to CN due to frequent handover or TAU 

· Signalling reduction between eNB and RSU and/or between RSUs due to frequent handover
· Authentication/Authorization Support: 
· S1/S1-like  procedure enhancement: attach procedure, service request procedure, UE context modification procedure, S1 handover procedure
· X2/X2-like procedure enhancement: X2 handover procedure
Proposal): It is proposed to take the impacts listed above into consideration for further RAN3 study.
3. Conclusions
This paper introduced the current status of V2X study in 3GPP and the potential impacts on RAN3 were also listed up. 
Proposal): It is proposed to take the impacts listed into consideration for further RAN3 study.
4. References
[1] RP-151109, “SID for Feasibility Study on LTE-based V2X Services”, LG Electronics, CATT and Huawei
[2] RP-150557, “Reply LS to RP-142312 on LTE based Vehicular Communication”, SA1
[3] S1-150284, “SID for Study on LTE support for V2X services”, LG Electronics
[4] TR 22.885 v0.2.0, “Study on LTE support for V2X services”
1
1

