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Introduction
In RAN#72 LTE based V2X services are approved as a new work item, for V2P services enhancement we have following objectives [1]:
3) To specify enhancements for support of V2P service:
a) [bookmark: OLE_LINK4]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]
b) Authorization for pedestrian UEs, if necessary [RAN3, RAN2 if needed]
In this contribution we will discuss the necessary enhancement for resource selection of P-UE.
[bookmark: OLE_LINK16][bookmark: OLE_LINK17]Discussion
In last RAN1 meeting it was agreed that resource selection/reselection for V2V communication should base on sensing results within a sensing window of up to 1s. This mechanism is deemed not applicable for P-UE because long duration sensing can drain UE battery soon. So, random resource selection is allowed for P-UEs. Although the existence of pedestrian UEs cannot impact V2V significantly [2], however, random resource selection cannot identify resources with high interference, P2V communication is possible to be impacted. 
We simulated the performance of random resource selection and limited time sensing based resource selection in urban scenario, the limited time sensing algorithm is described in section 2.1 and section 2.2. We assume vehicle transmitters, pedestrian transmitters are transmitting in the same simulation. According to the agreed assumption, there are 500 pedestrian UEs in the urban area and the periodicity of traffic for a pedestrian UE is 1Hz. 
Then length of sensing window used in the simulation is 10ms, the sensing window is repeated every 100ms, the results are shown in Figure 1. It can be seen from the results that, under a cost of 100 more consumed power units (1 subframe reception cost 1 power unit), sensing based resource selection can improve the performance of P2V considerably.
[bookmark: OLE_LINK18][bookmark: OLE_LINK19][image: ]
Figure 1 Performance comparison between sensing based resource selection and random resource selection
Proposal 1 
· Sensing operation during a limited time should be considered for P-UEs. 
Sensing window for P-UE
As per the email discussion results in [85-09], UE can reserve same frequency resources with a periodicity of i*P, where the value of i, in our preference, should be varying from one to 10 [3]. Therefore, if P-UE senses during a limited time window, it should repeat the window at least every P ms to identify all possible reservations. Furthermore, when P-UE performs resource selection/reselection, UE should have sensed on the sensing window with all possible reservation periodicities (i.e. from P to 10*P). Note that the P-UE may not know when the resource selection/reselection will be performed (e.g when packet generation period changes suddenly), and every packet has to be transmitted within 100ms, therefore in case of the value of P is larger than 100ms, P-UE should repeat the sensing window every 100ms, as shown in Figure 2.
Proposal 2
· Sensing window for P-UE should be periodically occurred with a period of 100ms;


Figure 2 Sensing window for P-UE
Sensing window adjustment
Sensing window can be changed if UE find that the power of most resources in the sensing window is high. Changing of sensing window is preferably done by expanding-and-shrinking manner. As shown in Figure 3, P-UE can expand the sensing window size to be twice of the original one, after that P-UE should continue sensing on the resources of the original sensing window until 1000 ms later. In this way P-UE can still use the sensing results in original sensing window to select/reselect resources before the new sensing window is fully sensed (i.e. sensed with all possible periodicities).


Figure 3 Sensing window adjustment process
Proposal 3
· Sensing window can be changed if UE find that the power of most resources in the sensing window is high. 
Conclusions
In this contribution, we discussed the resource selection mechanism for P-UE, we have following proposals:
Proposal 1 
· Sensing operation during a limited time should be considered for P-UEs. 
Proposal 2
· Sensing window for P-UE should be periodically occurred with a period of 100ms;
Proposal 3
· Sensing window can be changed if UE find that the power of most resources in the sensing window is high. 
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