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1. Introduction
According to the objectives of new SI proposal on LTE V2X, the study should include support of PC5/Uu transport for V2P services [1].
4) 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]

In this contribution, we discuss the related issues. We also present our views on supporting of PC5/Uu-based V2P services.     
2. Discussion
2.1 V2P transmission
V2P communication is mainly used for information exchange between vehicle UEs and pedestrian UEs. From the content of services, it is not necessary for a vehicle UE to differentiate between a V2V message and a V2P message or other types of message. So, it is reasonable that vehicle UEs only transmit V2X messages for all destination devices. 
For pedestrian UEs, power efficiency is a key issue needed to be considered. Based on the requirements of V2P, a maximum latency of 100ms and a maximum frequency of 1 V2X message per second shall be supported. So, a natural consideration is that pedestrian UEs keep the same period of resource pool as that of vehicle UEs. But for the sake of power saving, a pedestrian UE may transmit a P2V message once every a number of periods of resource pool and keep sleeping in other resource pool periods.
For reception, a pedestrian UE can also receive messages from vehicle UEs once in a number of periods of resource pool. Periodic messages which are transmitted by Vehicle UEs in every resource pool can ensure Vehicle UEs be recognized by pedestrian UEs.
Further more, pedestrian UEs can adjust frequency of transmission and reception according to different scenarios. For example, a pedestrian UE will increase the transmission frequency if it’s moving speed raises and decrease that frequency or even stop working for a long time if it can not detect any V2X message many times continually. 
It should be noted that a vehicle UE is not likely to transmit event-triggered messages periodically and the duration of an event-triggered message transmission from a vehicle UE maybe is shorter than the interval of detecting of a pedestrian UE. This may cause pedestrian UEs to miss event-triggered V2X messages. And it is not very efficient for power consumption if a pedestrian UE detects V2X messages in every resource pool. So, power saving schemes support reception of event-triggered messages should be considered further.
Proposal 1: Dormant mechanism should be introduced for V2P to save consumption of power. And energy saving schemes support reception of even-triggered messages should be considered further.
In term of Uu-based V2P, pedestrian UEs transmit messages in UL resources which are scheduled by eNB, and eNB broadcasts V2P messages in DL channels. In some V2P scenarios, such as at a bus station or in a crosswalk, where pedestrians crowded with high density, distinguishing closed pedestrian UEs is not significant for vehicle UEs. It is not beneficial for resource efficiency if eNB broadcasts messages of every pedestrian UE respectively. This kind of situation is similar for vehicle UEs in the area of a traffic jam. 
In the case mentioned above, eNB can schedule one of a group of UEs to transmit in uplink at a given time or decrease transmission frequency of UEs based on different offsets. 
If eNB broadcasts V2P messages in DL channels based on UE groups within a certain range by means of a specific indicator, it will improve DL resource efficiency and reduce processing complexity.
If eNB finds no vehicles or pedestrians in the communication range around transmitting UE, it can give up broadcasting messages to save DL resource.
As a condition, it shall be needed for eNB to get status of UEs, such as location, speed, and direction, by decode V2X messages from UEs.
Proposal 2: For Uu-based V2P, eNB should be able to broadcast messages indicating a group of UEs or give up broadcasting messages based on the status of UEs.
2.2 Resource allocation
For PC5-based V2P, UEs may select resource in a resource pool to transmit. If pedestrian UEs share one resource pool with Vehicle UEs, half-duplex restriction will influence reliability of V2P communication. 
So, an independent resource pool for pedestrian UEs can be considered. As shown in Fig. 1, pedestrian UEs transmit messages in P2V resource pool and receive V2X messages in V2X resource pool. The period of P2V resource pool is 100 ms and transmitting period of P2V messages is 1 s.
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Figure 1 an illustration of V2P resource pool structure

In P2V message transmission period, a pedestrian UE transmits one message in one of P2V resource pools based on an offset with respect to start of transmission period and also receives V2X messages in one V2X resource pool. In other resource pool periods, the UE enters sleep state. 
Furthermore, a P2V resource pool can be grouped into several sections which are used for different UE groups in order to decrease transmitting resource collision. One pedestrian UE can select resource in one of sections for transmitting messages based on its characteristic information, such as the type of device, location, and speed. This can avoid confliction of signals among UEs with different characteristic information. 
Nevertheless, in one section, messages of different pedestrian UEs still have a probability of conflict each other because of overlap in resource. Signal detecting and energy sensing is inapplicable to pedestrian UEs in consideration of power consumption. Other schemes should be studied to avoid conflict completely.
Proposal 3: An independent resource pool is recommended for P2V message transmission. And it is beneficial for pedestrian UEs to select resources based on characteristic information.
3. Conclusion
For PC5/Uu-based V2/P services, our proposals are as follows: 
Proposal 1: Dormant mechanism should be introduced for V2P to save consumption of power. And energy saving schemes support reception of even-triggered messages should be considered further.
Proposal 2: For Uu-based V2P, eNB should be able to broadcast messages indicating a group of UEs or give up broadcasting messages based on the status of UEs.
Proposal 3: An independent resource pool is recommended for P2V message transmission. And it is beneficial for pedestrian UEs to select resources based on characteristic information.
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