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Introduction
From the study item description in [1], the study includes the feasibility and necessary enhancements not only for V2V but also for V2I, and V2P as shown in the SID objective:
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].
This contribution discusses possible issues and potential enhancements for PC5-based V2I and V2P.
Discussion on PC5-based V2I
There are quite a few V2I use cases identified in SA1 TR [2] as shown below
-	V2I Emergency Stop Use Case
-	Road safety services
-	V2X Road safety service via infrastructure
-	Curve Speed Warning
-	V2X by UE-type RSU
For above use cases, messages from RSU are basically location-specific. Therefore the coverage of a single RSU does not have to be so large and there have to be sufficiently large number of RSUs along with the road. UE type RSU could be a desirable approach for providing V2I services considering coverage, the number of RSUs, and the RSU costs. 
PC5-based V2V could be a starting point for PC5-based V2I.  For supporting UE-type RSU (PC-5 based V2I), there are some additional issues to be considered that were not identified in V2V discussions. For V2I, there are two different ways for the message transmissions, one from RSU to vehicle (I2V) and the other from vehicle to RSU (V2I). For the resource pool configuration for V2I and I2V messages, the simplest way is to configure a common resource pool for all messages including V2I and I2V. However, depending on use case, e.g., V2X Road safety service via infrastructure, it is desirable that I2V messages have higher priority than V2I messages. In this case, priority handling enhancements could be considered. In Rel-13, configuration of multiple resource pools with different priorities was introduced to support per-packet priority. This mechanism could be the starting point for prioritizing I2V transmission in PC5-based V2I.  There is also a requirement that the 3GPP network shall be able to provide means to prioritize transmission of V2X messages according to their type (e.g. safety vs. non-safety) (See CPR-008 in [2])
In addition, a vehicle UE has to know whether or not to transmit V2I message. If there is no RSU in proximity, the vehicle does not have to transmit V2I message. Therefore, in order to indicate the existence of RSU, RSU discovery procedure is required. 

Observation:
· Priority handling enhancements could be considered for V2I and I2V messages.
· RSU discovery procedure is required

Discussion on PC5-based V2P
PC5-based V2V could be also a start point for PC5-based V2P. However, contrary to V2V, V2I, and V2N, energy efficiency is the most important aspect for V2P since the pedestrian UE device is involved. Therefore, power consumption should be carefully considered for the design of V2P support.
Followings are V2P related use cases described in SA1 TR [2]
-	Warning to Pedestrian against Pedestrian Collision: Pedestrian's smartphone monitors transmission of V2X messages containing presence, trajectory and speed of vehicles and predict the possible collision risk.
-	Vulnerable Road User (VRU) Safety: The pedestrian UE sends a notification message with position and speed to the vehicle in case of danger and also receives messages from vehicles containing current status, e.g., location, speed, acceleration and trajectory. Both pedestrian UE and the vehicle UE perform risk assessments. 
-	Pedestrian Road Safety: The pedestrian UE broadcasts itself awareness messages regarding location and speed. Risk assessment is performed by the Vehicle UE. 
The pedestrian UE has to wake up for the transmission and reception of corresponding V2P messages for the use cases above. For the UE energy efficiency, it is desirable to minimize the time that the UE has to wake up to perform the V2P message exchanges. One simple approach is to configure the resource pool for V2P use case in order that the UE does not have to wake up so frequently. Smaller resource pool size could be helpful for the UE power consumption. However, if there are many pedestrians and many vehicles, enough resource pool size should be guaranteed for avoiding half-duplex and in-band emission issues. Therefore proper resource pool configuration is the key feature for minimizing power consumption issues for pedestrian UEs. It can be also considered to introduce a mechanism for a pedestrian UE to stop V2P message transmission and reception in some scenarios, e.g. when it can identify that there is no vehicles in proximity or when it is located inside a building. This behavior can reduce the power consumption of pedestrian UE further.

Observation:
· It is desirable to minimize the time that the UE has to wake up for performing the V2P message exchanges by proper resource pool configuration.
Conclusions
This contribution discusses the potential enhancements for PC-5 based V2I and V2P and provides the following observations. 
Observation:
· Priority handling enhancements could be considered for V2I and I2V messages.
· RSU discovery procedure is required
· It is desirable to minimize the time that the UE has to wake up for performing the V2P message exchanges by enhanced resource pool configuration.
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