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Introduction
In RAN#72, a work item proposal [1] for LTE-based V2X services was approved. The following objective for V2P service was specified:
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]
Based on the agreements in RAN1#87 [2], the following issues on resource selection for pedestrian UEs are still open:
· (Pre)configuration instructs whether a P-UE uses partial sensing only, random selection only, or either of the two (FFS whether the selection is made by UE implementation).
· When a P-UE is instructed to use partial sensing only, FFS whether there is any case where the P-UE uses random selection.

· P-UE sensing behavior is FFS when the short period is supported in the TX pool of the P-UE
· FFS when the P-UE starts sensing

In this contribution, we provide our views on these questions on V2P communication.    
Resource selection for V2P communication  
A P-UE may be (pre)configured with partial sensing only, random selection only, or either of the two. When a P-UE is configured with either partial sensing or random selection, the selection between two modes should be made by UE implementation. 
When CBR is low, random resource selection can provide similar system level P2V performance as partial sensing based resource selection. To save energy consumption, a P-UE should also be allowed to switch from partial sensing based resource selection to random resource selection based on estimated CBR.
Proposal 1: When a P-UE is configured with either partial sensing or random selection, the selection should be made by UE implementation.
Proposal 2: Consider allowing a pedestrian UE switch from partial sensing based resource selection to random resource selection based on estimated CBR.   
Exception pool needs special treatment and random selection is always used in exceptional pool. Hence even if a P-UE is instructed to use partial sensing only, the P-UE uses random selection in exceptional pool. In all other cases, if a P-UE is configured with partial sensing only, it shall not use random selection.
Proposal 3: Even if a P-UE is instructed to use partial sensing only, the P-UE shall only use random selection in exceptional pool.

As for resource selection using partial sensing by pedestrian UEs, the following agreements were reached in RAN1#87 [2]:
· P-UE does not support resource reservation interval shorter than 100 ms.
· For any candidate resource in subframe n within the set of Y subframes, the P-UE senses at least subframe n-100*k

A P-UE with partial sensing can only sense data traffic of 100 ms period. If a P-UE wants to sense short period data traffic e.g.20ms period, for any candidate resource in subframe n, the P-UE needs to sense at least subframe n-20*k. It will significantly increase energy consumption of a P-UE. Moreover, short period data traffic is usually for pre-crash warning use case, which is sporadic and unpredictable. It’s not power efficient for a P-UE to sense short period data traffic all the time. On the other hand, semi-persistent transmission is employed by a P-UE performing resource selection based on partial sensing. Collision avoidance between P-UE packets and short period V-UE packets can be achieved to some extent by relying on sensing performed by V-UEs. 
Similarly, to achieve collision avoidance effect, semi-persistent transmission should also be employed by P-UE performing random resource selection. As shown in [3][4], semi-persistent transmission on top of random resource selection at pedestrian UEs can improve P2V performance when P-UEs and V-UEs share the same resource pool. 
For V2V traffic at PC5 interface, semi-persistent transmission is realized with counter based and probability based mechanisms. The same counter based and probability based mechanisms can be applied at pedestrian UEs to realize random selection with semi-persistent transmission. In addition, the reset counter value should include 1. Then random resource selection with fresh random selection for each pedestrian data traffic period can also be realized with the reset counter value (pre)configured as 1 and probability p (pre)configured as 0.  
Observation 1: Collision avoidance between P-UE packets and short period V-UE packets can be achieved to some extent by relying on sensing performed by V-UEs. 
Proposal 4: A P-UE doesn’t intend to sense short period data traffic with sensing period shorter than 100ms.       If it happens that the P-UE decodes SA packets of short period data traffic in its sensing subframes, it can still use the information for resource exclusion during resource selection/reselection.  
Proposal 5: For random resource selection at pedestrian UEs, consider semi-persistent transmission on top of random selection to improve P2V performance. 
Proposal 6: Consider the same counter based and probability based mechanisms as V2V at pedestrian UEs to realize random resource selection with semi-persistent transmission.
  
P-UEs are usually smart phones which are energy sensitive. A P-UE should deactivate V2P communication whenever is unnecessary. The energy consumption of V2P communication includes two parts: transmission power consumption for transmitting road safety packets and reception power consumption for sensing.  
The current mechanism to achieve road safety for pedestrians is that P-UEs transmit safety packets and don’t receive safety packets from V-UEs. If a vehicle loses control, the V-UE can report to the eNB and then the eNB can broadcast emergency message to P-UEs surrounding the vehicle. When a vehicle is under normal driving state on the road, traffic accident involving a pedestrian arises when the pedestrian doesn’t pay enough attention to road traffic. This only happens when a pedestrian is close to the road and enters the road unexpectedly or a pedestrian is walking on or cross the road. Obviously when a pedestrian is indoors, there is no need for the P-UE to transmit safety packets. When a pedestrian is outdoors but doesn’t move, there is also high probability there is no need for the P-UE to transmit. Hence V2P communication should be triggered based on both position and mobility. A P-UE can detect mobility by measuring RSRP/RSRQ based on DL reference signals from the eNB. 
Proposal 7: The transmission of road safety packets from a pedestrian UE is triggered based on both its position and mobility. Then the P-UE starts sensing if it is configured to perform sensing based resource selection. 
Conclusions
Based on the discussion above, we have the following observations and proposals:
Proposal 1: When a P-UE is configured with either partial sensing or random selection, the selection should be made by UE implementation.
Proposal 2: Consider allowing a pedestrian UE switch from partial sensing based resource selection to random resource selection based on estimated CBR.
Proposal 3: Even if a P-UE is instructed to use partial sensing only, the P-UE shall only use random selection in exceptional pool.
Observation 1: Collision avoidance between P-UE packets and short period V-UE packets can be achieved to some extent by relying on sensing performed by V-UEs. 
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