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1 Introduction

Vehicle to Pedestrian (V2P) communication’s main objective is secure the road safety communicates between vehicles and pedestrian UE (P-UE), and reducing the power consumption of P-UE.  In the WID [1] of V2X, following objectives are included for the V2P services enhancement.
	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]
b) Authorization for pedestrian UEs, if necessary [RAN3, RAN2 if needed]


In RAN1#86 meeting [2], both random selection and partial sensing were agreed for P2V communications. 
	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 will discuss the necessary enhancement for V2P services in RAN2 perspectives.
2 Discussion
For V2V communication, sensing mechanism which UE for mode 4 senses during sensing window (up to 1s) was introduced. However this sensing mechanism is not suitable for P-UE because long duration sensing could cause severe UE battery consumption. Therefore, random resource selection is allowed for P-UEs. In addition, the partial sensing which can help reducing the collision of P-UE’s traffic also introduced with same reason of introducing random selection (i.e., partial sensing is the energy efficient method compared with the normal sensing procedure).
Based on the existing RAN1 conclusions, there are two kinds of resource pools for P-UE, a resource pool where random selection is allowed (R-Pool) and a resource pool where partial sensing is allowed (PS-Pool). 
R-Pool can overlap with resource pool for V-UE (V-Pool) if network configure so, and PS-pool can be same as V-Pool. We think that R-Pool might be always configured by eNB since there may be P-UEs not supporting partial sensing in the cell. It is recommended to indicate the availability of random selection in Tx pool configuration because the eNB could provide multiple Tx pools.

Proposal 1: Network should configure at least one resource pools where random selection is allowed for P-UEs by indicating on Tx pool configuration. 
According to the RAN1’s agreements, it is up to network configuration whether a pool in which random selection by P-UEs is permitted overlaps with other pools. If the resource pool of random selection (R-Pool) is not overlap with other partial sensing resource (PS-Pool and V-Pool), it may help to easy control the resource pools. Meanwhile, it is beneficial to apply the resource reservation operation if the resource pool of random selection (R-Pool) is overlap with other partial sensing resource (PS-Pool and V-Pool). However, we think it is not always the case (i.e., network may not configure this way). On the contrary, resource reservation may create consistent resource collision among P-UEs selecting same resources. 

Moreover if PS-Pool is permitted to overlap with R-Pool, the opportunity for P-UE with partial sensing to transmit V2X message will decrease compared with non-overlapped case because of the intervention of P-UE to use random selection on the pool. Hence, the P-UE to use partial sensing may consume most of power to perform sensing the resource pool, not transmitting.
Proposal 2: For resource pools where random selection is allowed for P-UEs, the resource reservation is not applied.
Proposal 3: RAN2 is asked that a pool for partial sensing by P-UE should not be permitted overlaps with a pool for random selection by P-UE.
It is not determined to mandate supporting partial sensing for P-UEs with sidelink Rx capability. For this question, we slightly prefer that support of partial sensing is mandatory for P-UEs with SL Rx capability. It is not difficult to support partial sensing if P-UE is capable of sidelink reception. P-UE only needs to support S-RSSI and PSSCH-RSRP measurement additionally (i.e. only some marginal software enhancement). Furthermore, supporting of partial sensing is beneficial for both network and the P-UE itself by reducing the collision compared to the random selection.
Proposal 4: Support of partial sensing is mandatory for P-UEs with sidelink Rx capability.
The number of P-UEs for random selection and the number of P-UEs for partial sensing may be different and the numbers are changeable. If the resource configurations for random selection and partial sensing are fixed, the resource usage is not efficient in operational aspects. Hence, the network should configure the resource pools with consideration on the ratio of the number of P-UEs for random selection to the number of P-UEs for partial sensing.

Proposal 5: Network needs to configure resource pools for random selection and partial sensing according to the ratio of the number of P-UEs for random selection to the number of P-UEs for partial sensing in a cell.
3 Conclusion

In this contribution we discuss the issues about P2V resource pool, especially for a P-UE that supports partial sensing. The concluded proposals are as follows.
Proposal 1: Network should configure at least one resource pools where random selection is allowed for P-UEs by indicating on Tx pool configuration. 
Proposal 2: For resource pools where random selection is allowed for P-UEs, the resource reservation is not applied.
Proposal 3: RAN2 is asked that a pool for partial sensing by P-UE should not be permitted overlaps with a pool for random selection by P-UE.
Proposal 4: Support of partial sensing is mandatory for P-UEs with sidelink Rx capability.
Proposal 5: Network needs to configure resource pools for random selection and partial sensing according to the ratio of the number of P-UEs for random selection to the number of P-UEs for partial sensing in a cell.
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