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Introduction
The study on LTE-based V2X services was completed in RAN#72. In the study, the RAN WGs concluded [1]:
· For the purpose for P-UE TX to reduce the power consumption and UE complexity, at least the followings are beneficial:
· Random resource selection.
· FFS Sensing operation during a limited time
· Compared to random resource selection, sensing operation during a limited time can improve the PRR performance with additional power consumption and the need for UE reception on PC5 carrier.
Based on the outcome of the study, according to the objectives of a new WI proposal on LTE-based V2X, the RAN WGs need specify the following enhancements for V2P communications [2]:
3) To specify enhancements for support of V2P service:
a) Random resource selection for P-UEs potentially on the PC5 resource pool shared with V-UE transmissions, with additional study on sensing operation during a limited time for P-UEs [RAN1, RAN2]
In this contribution, we discuss the resource sensing and selection schemes for pedestrian UEs. 

Discussions
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In 3GPP TR22.885, the use case of V2P communication is defined and the message transmitted both V2P and P2V is supported [3]. The purpose of V2P communication is to provide information to vulnerable road users, e.g., a pedestrian or a cyclist, of the presence of moving vehicles in case of a dangerous situation. As a result, warnings are provided to vulnerable road users to avoid collision with the moving vehicles.
Proposal 1: Pedestrian UEs should support to receive messages from vehicle UEs.
Random resource selection for P2V transmission minimizes power consumption for PC5-based V2P service and does not require UE to receive on PC5 carrier.
In addition, if pedestrian UEs select transmission resource randomly in the same resource pool with vehicle UEs, both V2P performance and V2V performance may be influenced because of resource collision.
Resource selection based on continuously sensing is used for V-UEs, but as concluded in the study on LTE-based V2X services, this mechanism would not be efficient in terms of battery consumption for P-UEs.
Sensing and selection during a limited time would be an option to balance the PRR performance and the UE’s battery consumption. 
Proposal 2: Resource sensing and selection during a limited time should be supported for P-UEs.
In Figure 1 below, a scheme of resource sensing and selection during a limited time is shown. For saving a UE’s power consumption, different from the continuously sensing the resource by V-UEs, P-UEs should trigger the sensing and selection when the first data packet of P2V is to be sent. 
Proposal 3: P-UEs should trigger the resource sensing and selection when the first data packet of P2V arrives.


a) Selection resource pool in next transmission period

b) Selection resource pool in current transmission period
Figure 1 A scheme of resource Sensing and selection during a limited time
With the mechanism of selecting resource pool in the next transmission period, if a UE senses on the first sensing window in the current transmission period, the UE is only allowed to select transmission window to send data in the next transmission period. Based on the scheme, assuming that the SPS transmission period is 1 second, the latency of V2P data is always more than 1 second and cannot meet the requirements of P2V data. 
To support the mechanism of selecting resource pool in the current transmission period, resource pool in sensing window should have some relevance with the selection window. Through the relevance, P-UEs can select a sensing window to decode the SA, sense the power consumption of data, and find the free resource in the next window.
Proposal 4: Detailed design of resource pool should be discussed to support resource sensing and selection during a limited time for P-UEs.

Conclusions
In this contribution we showed our views on resource sensing and selection for V2P, and achieved following proposal:
Proposal 1: Pedestrian UEs should support to receive messages from vehicle UEs.
Proposal 2: Resource sensing and selection during a limited time should be supported for P-UEs.
Proposal 3: P-UEs should trigger the resource sensing and selection when the first data packet of P2V arrives.
[bookmark: _GoBack]Proposal 4: Detailed design of resource pool should be discussed to support resource sensing and selection during a limited time for P-UEs.
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