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1
Introduction

During RAN1#86 the following agreements related to V2P were reached [1]:

Agreement:

· The specification supports the possibility for a P-UE to use random selection, including at least all P-UEs which do not have sidelink Rx capability

· If a P-UE uses random selection, it shall only pools in which random selection by P-UEs is permitted

· It is up to network configuration whether a pool in which random selection by P-UEs is permitted overlaps with other pools

· The specification supports the possibility to configure pools in which random selection by P-UEs is not permitted

· The specification supports the possibility for a P-UE to use partial sensing in a subset of subframes

· Details of P-UE partial sensing are FFS

· V2V sensing-based resource selection is the baseline; strive to define P-UE partial sensing-based resource selection to be as similar as possible to V2V sensing-based resource selection

· FFS whether support of partial sensing is mandatory for P-UEs with sidelink Rx capability

· FFS under what conditions a P-UE that supports partial sensing uses partial sensing

· If a P-UE uses partial sensing, 

· details of resource pool FFS

In this contribution we discuss PC5 based V2P communication. The structure of this contribution is as follows:

· Section 2 discusses some details of the V2P design.
· Section 3 concludes this contribution. 

2
V2P Design
One design issue for V2P is whether pedestrian UEs should use resource pools separate from the pool used by vehicle UEs. Separate resource pools can avoid the interference between vehicle transmissions and pedestrian transmissions, but could leads to resource underutilization if the partitioning does not match traffic demand of pedestrian UEs and vehicle UEs respectively. It may not be easy to perform such partitioning given that the traffic demand may vary with time and location. In RAN1#86, it has been agreed that a pool in which random selection by P-UEs is permitted may or may not overlap with other pools, which is up to network configuration.
Next we consider partial sensing. P-UEs with sidelink Rx capability could perform partial sensing to improve system performance by reducing collision, at the cost of power consumption. The exact partial sensing procedure can re-use the agreements on V-UE (vehicle UEs) sensing procedure, with a change to the sensing window. For V-UE, the sensing window is [m-a, m-b), where a=b+1000, b=1, and m is the TB arrival time and resource selection time. For P-UEs, assuming that all P-UEs share the same packet arrival interval of 1 second, then a reasonable setting is a = b + 100 and b = 899. Note that this sensing window is 1 second before the largest possible resource selection window [m+1, m+100] and captures the resource usage by P-UEs a period ago. Figure 1 shows the partial sensing timeline.
Proposal 1: The partial sensing procedure by P-UEs can re-use the sensing procedure of V-UE (vehicle UEs), with the sensing window changed to [m-a, m-b), where a = b + 100, b = 899.
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Figure 1: Partial sensing timeline
To allow for power saving, we propose that partial sensing is not mandatory for P-UEs with sidelink Rx capability. The network can configure whether partial sensing should be performed. To avoid resource fragmentation, P-UEs which perform partial sensing can use the V2V resource pool. Our earlier contribution showed that the performance is acceptable [2].
Proposal 2: Partial sensing is not mandatory for P-UEs with sidelink Rx capability. The network can configure whether partial sensing should be performed. To avoid resource fragmentation, P-UEs which perform partial sensing can use the V2V resource pool.
4
Conclusion

In this contribution we made the following proposals for sidelink based V2P.
Proposal 1: The partial sensing procedure by P-UEs can re-use the sensing procedure of V-UE (vehicle UEs), with the sensing window changed to [m-a, m-b), where a = b + 100, b = 899.
Proposal 2: Partial sensing is not mandatory for P-UEs with sidelink Rx capability. The network can configure whether partial sensing should be performed. To avoid resource fragmentation, P-UEs which perform partial sensing can use the V2V resource pool.
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