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1 Introduction
In the RAN1 #86 meeting, the following agreements were made for the topic of Resource selection for pedestrian UEs [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 the previous meeting, the possibility of doing partial sensing for a P-UE was agreed. In this contribution, we discuss some details of partial sensing.



2 Discussion
2.1 Motivation of partial sensing for P-UE
P-UEs can either have sidelink Rx capability or not. P-UEs without sidelink Rx capability can only randomly select resources. P-UEs with sidelink Rx capability can do either random selection or selection based on partial sensing.
The resource pool configuration is also related to P-UE resource pool design. Generally speaking, two kinds of resource pool configuration can be assumed which are separated resource pool between P-UEs and V-UEs and shared resource pool of P-UEs and V-UEs.
For the separated resource pool design, although resource utilization would be inefficient, the interference between P-UEs and V-UEs can be avoided. In this case, P-UEs can operate random resource selection since it is power efficient and interference with V-UEs can be avoided.
For the shared resource pool, although resource utilization would be efficient, PRR performance degradation can be assumed since P-UEs and V-UEs will select resources from the same resource pool. To solve this problem, at least P-UEs with sidelink Rx capability should operate partial sensing so that the PRR performance is improved.

Proposal 1: At least for P-UEs with sidelink Rx capability in shared pool configuration, partial sensing should be supported.


2.2 　Details of partial sensing
We now discuss the configuration of sensing window of partial sensing for P-UE. For configuration of sensing window, the type of configuration can be categorized as “Burst sensing” and “Distributed sensing”. 

· Burst sensing
Before resource selection, P-UEs do partial sensing on resource in a limited sensing window of less than 1s. However, since the max transmission periodicity of V-UE message is 1s, it is possible that the transmission periodicity of V-UE is greater than the sensing window size of the P-UE. A P-UE doing burst sensing may thus fail to detect the large periodicity V-UE message.

· Distributed sensing
In order to obtain the information of a large periodicity V-UE message, P-UEs can do distributed sensing. Multiple sub-sensing windows are configured and the size of each sub-sensing window is even narrower, but the total sensing window size doesn’t change with burst sensing. There can be two alternatives. 
Alt. 1: The first alternative is that the P-UEs only sense the sub-sensing window over 1s which will affect the transmission period. [2]. The duration of the sub sensing window is the same as the resource for transmission. With the Alt. 1 of distributed sensing, P-UEs can know the resource utilization during the transmission window and avoid collision with UEs sending packets with a periodicity greater than the total length of the sensing period. However the flexibility of selecting transmission resource becomes low since the transmission window is limited.
  Alt.2: In order to keep the flexibility of selecting transmission resource, an Alt.2 of distributed sensing can be considered. In Alt 2, without limiting transmission candidate resources, P-UEs will sense the sub-sensing window in a time-shifted manner to sense the whole transmission resources. In this case, the transmission period cannot be perfectly sensed by sub-sensing windows. However, the transmission window is not restricted by a sub-sensing window size. It means that P-UEs can select resources from the resource pool even without sufficient information on resource utilization. Hence, collisions may take place.
In terms of the flexibility of transmission resource, burst sensing and the alt.2 of distributed sensing are better than the alt.1 of distributed sensing. In terms of collision possibility, the alt.1 of distributed sensing is lower than alt.2, but alt.2 is lower than burst sensing.
In a congested network, it would better to choose alt.2 of distributed sensing. Since more UEs (re)select resources, more UEs may collide at the same time. If the candidate resource pool for a P-UE is restricted, there may be a severe collision problem. In a low/non congested network, it would be better to choose alt.1 of distributed sensing. Even though the candidate resource pool is restricted, there are few resources which are occupied in the candidate resource pool. In addition, the collision possibility of alt.1 is relatively low.

Proposal 2 : Distributed sensing should be supported for partial sensing.


3 Summary
In this contribution, the following proposals are made:

Proposal 1: Support of partial sensing is mandatory at least for P-UEs with sidelink Rx capability if V-UEs and P-UEs share the same resource pool.

Proposal 2 : Distributed sensing should be supported for partial sensing.


References
[1] Chairman’s Notes RAN1_86 - final
[2] R1-166965 Discussion on P2X in RAN1#86



