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Introduction
The V2P (vehicle-to-pedestrian) is commonly used to denote communications between UEs mounted on vehicles and handheld UEs (pedestrians, cyclists, etc.). Handheld UEs are subject to additional constraints (e.g., energy efficiency, UE complexity, etc.) when compared to UEs mounted on vehicles. V2P has been discussed within the V2X Work Item and specifically at RAN1#86 extensive discussion took place on resource management and resource selection for pedestrian UEs (P-UEs). 
This document, together with [4], aims at proposing a way forward on the open items from the RAN1#86 discussions, see [1]. In this document, aspects relating to random resource selection are treated.
	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



Background
A random resource selection by the P-UE will be supported together with a procedure where the P-UE uses partial sensing (which will be supported in V2P as agreed by RAN1#86, see above). A sensing activity increases the energy consumption, with the benefit of a potential increase in Packet Reception Ratio (PRR), as shown in for example [1]. 
Random resource selection or partial sensing
From the agreements made at RAN1#86 a P-UE shall perform random resource selection in case partial sensing is not used. In this case it shall only transmit in a resource pool where random resource selection is permitted.
It is still not decided whether a P-UE with sidelink receiving capability is required to support partial sensing, and, if supported, when it is activated.
Considering the potentially large impact to UE energy consumption by partial sensing it is the view of the sourcing company that it is of importance to let both the sensing activity, and whether to use sensing, be under P-UE control. Random resource selection has already been agreed as mandatory P-UE support and 3GPP should specify a technically viable solution not relying on partial sensing, but where potential improvements (as mentioned above) can be expected if partial sensing is used. 
Proposal 1: Whether partial sensing is used or not is under P-UE control.
New transmission mode
Two different sidelink transmission modes were introduced in Rel-12 for the ProSe feature, see [2]. The transmission modes can be shortly descridbed as:
-	Sidelink transmission mode 1: The network schedules the resource allocation on the sidelink
-	Sidelink transmission mode 2: The UE selects resources based on network configuration or pre-configuration
Each sidelink resource configuration (configured by higher layer) is associated with a transmission mode.
For the V2V work in Rel-14 it has been agreed to introduce two additional transmission modes 3 and 4 that mirror transmission mode 1 and 2, but where enhancements have also been made to accommodate V2X use cases. One important difference is the mapping of the demodulation reference symbols that are more densely transmitted to support a higher velocity (with potentially vehicles moving in the opposite direction, leading to a large Doppler shift). Also, mode 1 and mode 2 use a resource pattern (T-RPT pattern) in time that is radically different from the approach used by modes 3 and 4.
As already agreed by RAN1, random resource selection shall be supported for V2P (see Section 1). Allowing UEs to randomly select resources in the same pool used by UEs performing partial or continuous sensing will negatively impact UEs using sensing. Hence it has been decided that random resource selection is only allowed in specific resource configurations (that may or may not overlap with resource configurations where sensing is used). Considering that each resource configuration is associated with a sidelink transmission mode, see [3], defining a fifth transmission mode for random resource allocation is proposed.
Proposal 2: 
· For P-UEs, sidelink transmission mode 5 using random resource selection is introduced.
· Otherwise than this, mode 5 is identical to mode 4. 
Conclusions
Based on the discussion in this paper the following is proposed:
Proposal 1: Whether partial sensing is used or not is under P-UE control.
Proposal 2: 
· For P-UEs, sidelink transmission mode 5 using random resource selection is introduced.
· Otherwise than this, mode 5 is identical to mode 4. 
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