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1
Introduction
In RAN1 #86 meeting, agreements about random selection for pedestrian UEs were obtained as below [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

In this contribution, we discuss the details schemes and resource pool configuration for random selection by pedestrian UEs (P-UEs).
2
Conditions for random selection
In the agreements of RAN1 #86 for random selection by P-UEs, it is not specified on what conditions P-UEs should select resources by random and exclude the UEs without sidelink Rx capability. Without such conditions or criterion, resource selection may be unfit for V2P scenarios and may result in an adverse effect on transmission reliability or power efficiency.
Some conditions can be considered as below.
· Indicated by configuration or pre-configuration
The information of configuration or pre-configuration includes explicit indication. P-UEs use random selection or partial sensing according to the indication of the configuration signals or pre-configuration information.
In addition, P-UEs can also use one of these two resource selection methods based on resource pool configuration. For example, a P-UE can select resources randomly in the random resource pool if there is no partial sensing pool when resource reselection is triggered and vice versa.
· Based on geographic location
The information of geographic location includes scenarios e.g. map information, road information, etc. Based on these factors, a set of conditions of random selection can be obtained.

For example, when a pedestrian walks on a rural road or alone road, it is advisable for the P-UE to use random selection. If a P-UE is not close to the auto road, it can use random selection.
If P-UEs have sidelink Rx capability, the UEs can know the situation of UEs in proximity. Thus, P-UEs can choose random selection if the CBR (Channel Busy Ratio) of the partial sensing pool does not exceed a defined threshold.

· Based on power consumption
From the point of view of power saving, a P-UE can decide whether or not to use random selection based on power consumption.

A threshold for the remaining power can be considered. A P-UE can use random selection on the condition that the remaining power is not larger than a defined threshold.
· Based on result of partial sensing
In some cases, P-UEs have no results of partial sensing, e.g. the first transmission after the equipment is starting or a high load is observed in sensing resource set, e.g. congestion scenarios. Next, P-UEs can choose to select resources randomly in the pools in which random selection is permitted.
On the other hand, if P-UEs observe a load lower than a defined threshold, P-UEs can also use random selection for power saving.
Proposal 1: We think the conditions of random selection by P-UEs should be studied. 
3   Resource pool configuration

From the agreements In RAN1#86 meeting, P-UEs can only perform random selection in the resource pools in which random selection by P-UEs is permitted. For a resource pool which supports random selection, it may be dedicated or overlapped with other pools such as the pool for V-UEs or the pool for P-UEs using partial sensing.
In the overlapped resource range, resource collision between P-UEs with random selection and P-UEs or V-UEs with sensing may be caused. For V-UEs, the transmission period of V2X messages would be much shorter than that of P2V messages which is the same as that of the P-UEs with sensing. In multiple transmissions, e.g. 10 times, only one transmission may be impacted by P-UEs. Furthermore, resource pool for V-UEs would be much larger than that of partial sensing P-UEs. Thus, the impact on P-UEs would be larger. So, it is better for P-UEs to perform random selection in a resource pool independent of the partial sensing resource range.
Proposal 2: We suggest that the resource pool of random selection is not overlapped with partial sensing resources.
For P-UEs, especially for the P-UEs with semi-persistent transmission, it is not necessary to reselect resource because they move at a very low speed.

When P-UEs share resource pool with V-UEs or the resource pools for these two types of UEs overlap, the problem of half-duplex restraint may be caused because a vehicular has a probability to select resource in the same subframe with a proximal pedestrian. This would result in the V-UE and the P-UE not communicating with each other. Persistent subframe collision between V-UEs and P-UEs would be adverse to safety of pedestrians.
On the contrary, if V-UEs can identify P-UEs, they can select resources avoiding resource collision and half-duplex restraint. 
Proposal 3: V-UEs and P-UEs should be identified in RAN1. Details are FFS.
4 
Random selection scheme
Random resource selection has shown advantages in power efficiency and processing complexity. However, as a disadvantage, it should be noted that resource collisions is difficult to avoid and low resource efficiency can be observed.
· Based on dedicated resource pool
If P-UEs select resources in a dedicated resource pool, the probability of resource collision has a relationship with the size of the dedicated resource pool and the number of P-UEs. Obviously, the larger the size of the dedicated resource pool, the lower the collision probability will be. However, as we know, in high density urban areas with large number of P-UEs, the higher the collision probability will be. It should also be noted that resource collision would most likely happen between P-UEs.
According to our performance evaluation [2] that was based on dedicated resource pool corresponding to 100 ms every 1 second, even though the performance of V2V is impacted due to available resources decreasing, the degradation of V2V was acceptable. In addition, the performance of P2V would be promoted obviously compared to the case of shared resource pool.
One point that should be noted is resource efficiency. With a dedicated resource pool for P-UEs, V-UEs cannot use it even if there are no P-UEs nearby.
· Based on shared resource pool
In order to avoid resource waste, performing random selection by P-UEs in a shared resource pool with V-UEs is a natural consideration. The probability of resource collision has a relationship with the number of both P-UEs and V-UEs.
In order to reduce the probability of resource collision and increase resource efficiency, semi-persistent transmission may be considered for P-UEs with random selection. If P-UEs use resources in the form of semi-persistent, V-UEs can avoid selecting the resources occupied by P-UEs by sensing. However, as a disadvantage, continuous conflict may happen between P-UEs due to the use of resources by semi-persistent transmission.
Another potential solution is that P-UEs with random selection can occupy resources in a fixed range with first priority. As shown in Figure 1, the resource pool for random selection is a set of resource subsets with a fixed period (e.g. 100 ms) in the shared resource pool. In these resource subsets, e.g. A, B and C, P-UEs with random selection can use resources with higher priority than V-UEs. For example, if a V-UE identifies occupied resource by another random selection P-UE, the V-UE would give up the resource subset including that resource. In the resource subset without occupation by P-UEs with random selection, the V-UEs can select resources based on sensing.
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Figure 1: An illustration for random selection based on shared resource pool

Proposal 4：In the resource subsets in which random selection by P-UEs is permitted, P-UEs should have the higher priority than V-UEs.
5
Conclusion
This contribution focused on the details of random selection by P-UEs. It also includes the following proposals:
Proposal 1: We think the conditions of random selection by P-UEs should be studied.
Proposal 2: We suggest that the resource pool of random selection is not overlapped with partial sensing resources.
Proposal 3: V-UEs and P-UEs should be identified in RAN1. Details are FFS.
Proposal 4: In the resource subsets in which random selection by P-UEs is permitted, P-UEs should have the higher priority than V-UEs.
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