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1 Introduction
In the RAN Plenary meeting #68, the proposal for new SI, ‘feasibility study on LTE-based V2X Services,’ was approved and the following objectives were made [1]. 
Objectives:
· 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:

· 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]

· 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.

· Identify and evaluate the necessity of enhancements to multi-cell multicast/broadcast for reduced latency and improved efficiency [RAN1, RAN2, RAN3].
In the V2X communications, one of the important aspects is that RSUs are supposed to be used for communication. In this contribution, we present our views on the potential enhancements for RSU-aided communication.
2 Discussion
SA1 has already identified and summarized the use cases for RSU based communications [2]. These use cases include V2I emergency stop, V2X road safety service via infrastructure, and curve speed warning, where RSU plays an important role in the V2V/ V2P communications. It is considered that RSU should support communication not only for vehicle to RSU, but also for pedestrian to RSU. 
Two types of RSU are currently known: eNB-type RSU and UE-type RSU. The eNB-type RSU is considered as an entity that can be implemented at the eNB, while the UE-type RSU is considered as a stationary UE. However, the definitions of RSU have not been specifically defined and RAN1 sent an LS to SA1 [3]

It would be considered that the enhancement for RSU can improve the overall V2X performance because they are stationary entities and can have larger signal processing capacity. These advantages may allow the efficient use of the location related information to enhance the V2X communication. Moreover, they can be more reliable than normal UEs, which are supposed to have high mobility. 
For the enhancement of RSU, there are several aspects for the potential improvement:

· RSU aided V2X communication
· For the RSU operations for V2X, several supporting mechanism can be considered, such as RSU relay and RSU CoMP. RSU relays will be beneficial especially for the pedestrian terminals, which normally have only small batteries. The pedestrian UEs can ask the RSU whether it can broadcast their messages as a proxy. CoMP can be also beneficial to improve the reliability of the communication. Since current PC5 communication does not support a retransmission mechanism such as HARQ, some alternative mechanisms may be required. For CoMP, there are two possibilities: RSU-RSU CoMP and RSU-vehicle CoMP. RSU-RSU CoMP will improve the reliability of I2V/I2P communications by simultaneously transmitting the messages under the coordination of the eNB.  In RSU-vehicle CoMP, the RSU transmits a message in coordination with the transmitter vehicle. In both cases, a certain coordinated transmission gain can be expected. If the transmission is not perfectly coordinated, a certain diversity gain can be still expected. 
Proposal 1: RSU-aided V2X communication such as relay/CoMP should be studied to improve V2X communication reliability.

· Synchronization signal source

· For the synchronization, RSU can be a good source of the synchronization when there is no eNB or GNSS coverage. Since RSUs are stationary and allow sophisticated signal processing, they can be more reliable sources for synchronization than the vehicle UEs.
· Radio environment monitoring
· In TR 36.885, a collision avoidance mechanism is proposed as the enhancement for the resource selection/structure. Since the vehicles need to monitor the resources that are used by the other UEs and avoid the collisions, they may suffer relatively large signal processing. To mitigate this, one possible way is to monitor the radio environment with RSU. Since RSU are usually at a road side, it will be easy for them to provide the local resource information. If the RSU provides such location specific information for vehicles and pedestrians, resource selection can be more effective with a small additional cost.

· Resource control functionality
· One of the possible RSU operations is that RSU allocates the local resources for the vehicles/pedestrians under the control of the eNB. Use of the RSU for resource allocation can significantly reduce the eNB workload. When the RSU makes use of some location specific information, the resource management can be more effectively performed.

Proposal 2: Radio environment monitoring and resource control functionality for RSU should be studied for the enhancement of RSU
3 Summary
In this contribution, the following proposals are made:
Proposal 1: RSU-aided V2X communication such as relay/CoMP should be studied to improve V2X communication reliability.

Proposal 2: Radio environment monitoring and resource control functionality for RSU should be studied for the enhancement of RSU
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