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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 RAN1#87 meeting, the following agreements were approved [2].
Agreements:
· P-UE performing partial sensing or random selection does not transmit SLSS/PSBCH.
·  (Pre)configuration instructs whether a P-UE uses partial sensing only, random selection only, or either of the two (FFS whether the selection is made by UE implementation).

· When a P-UE is instructed to use partial sensing only, FFS whether there is any case where the P-UE uses random selection.
Agreements:
· When P-UE makes resource selection/reselection decision at TTI m, the possible candidates resources, i.e., Y subframes, are selected in [m+T1, m+T2]

· The minimum allowed value of Y is (pre)configured. Selection of Y subframes is up to P-UE implementation.
· For any candidate resource in subframe n within the set of Y subframes, the P-UE senses at least subframe n-100*k
· The set of k is (pre)configured with each element in the range [1, 10].

· P-UE sensing behavior is FFS when the short period is supported in the TX pool of the P-UE
· FFS when the P-UE starts sensing
In this contribution, we discuss the remaining details of resource selection for pedestrian UEs (P-UEs).
2
Discussion
2.1 Selection between random selection and partial sensing
According to above agreement in RAN1#87, a P-UE can use partial sensing or random selection if partial sensing only or random selection only is (Pre)configured. However, if a P-UE is configured to use either of the two, it still doesn’t know how to select between these two methods.
UE implementation can make the selection between partial sensing and random selection but it may result in unreasonableness, e.g. most P-UEs select to use random selection for power saving. As another option, a P-UE can select one between the two methods randomly. So, it may cause mismatching between resource selection scheme and scenario.
In our opinion, random selection and partial sensing should be performed in different pools. Therefore, both cases of independent pool and shared/overlapped pool are discussed as follows.
· Independent pool
In this case, the random selection pool and the partial sensing pool are not overlapped. There is no collision between P-UEs with different resource selection methods. But it should be avoided that P-UEs crowd in one pool, which would impact resource efficiency and communication reliability.
To avoid the above problem, one criterion can be considered. Threshold A and B (A ≤ B) are set for partial sensing resource pool to compare with the number or the percentage of unoccupied resources based on partial sensing. If the unoccupied resources do not exceed A persistently, the partial sensing P-UE will switch to use random selection in random selection resource pool and listen in the partial sensing resource pool periodically. Once the unoccupied resources in partial sensing resource pool exceed B several times, the random selection P-UE will return to partial sensing again. 
As one (pre)configured case of this criterion, A and B can be equal. Under this condition, the P-UEs can make the selection between the two methods by UE implementation based on geographic location, power consumption, scenario, and mobility and so on.
Proposal 1: One or more thresholds should be configured for partial sensing resource pool. The P-UEs can use random selection or partial sensing based on the unoccupied resources of the partial sensing result compared with the corresponding threshold.
· Shared or overlapped pool
If random selection P-UEs have a shared or overlapped pool with partial sensing P-UEs, it is possible that random selection P-UEs select resources which were reserved by other P-UEs with partial sensing. This would make partial sensing meaningless and V2P communication unreliable. If P-UEs make selection by UE implementation, different selection of different UEs may cause resource collision uncontrolled. This may result in all P-UEs use random selection.
It can be seen from the discussion above that shared or overlapped pool is not desirable for random selection and partial sensing. Therefore, if shared or overlapped pool is used, partial sensing should be used preferentially for the sake of communication reliability. 
When unoccupied resources of partial sensing result exceed a defined threshold persistently, random selection can be used for saving power. But it will still impact system performance because of resource collision. 
Proposal 2: If shared or overlapped pool is (pre)configured, partial sensing should be the baseline for P-UEs.
According to above agreement in RAN1#87, when a P-UE is instructed to use partial sensing only, it have not be determined whether there are any cases where the P-UE may need to use random selection.
In our opinion, if a P-UE is instructed to use partial sensing only, there are some cases where the P-UE may need to use random selection. For example, no partial sensing has been performed when a P-UE is at the phase of starting up, or partial sensing cannot be performed in a traffic jam where unoccupied resources of partial sensing result are very few. 
In these cases, the P-UEs can switch to random selection (i.e. in an independent pool or not) to improve reliability or reduce power consumption. 
Proposal 3: P-UEs should use random selection in the case of no partial sensing result.
2.2 Random selection
· Resource pool 

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/shared 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 may occur between P-UEs with random selection and P-UEs or V-UEs with sensing. 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 with random selection. Furthermore, a resource pool for V-UEs would be much larger than that of partial sensing P-UEs. Thus, the impact on P-UEs with partial sensing would be larger due to smaller resource pool. So, it is better for P-UEs to perform random selection in a resource pool independent of the partial sensing resource range.

Proposal 4: It is suggested that random selection and partial sensing are pool specific.

· Random selection scheme

In RAN1#87 meeting, two options about random selection were discussed as follows:
Option 1：One-shot transmission
Option 2：Semi-persistent transmission
In our opinion, option 1 is fit for a dedicated pool because no resources are reserved for sensing UEs in a dedicated pool and random resource selection would not result in resource collision with other sensing UEs. Furthermore, one-shot transmission can avoid continuous resource collision among P-UEs with random selection.
For option 2, semi-persistent transmission is beneficial for collision avoidance. If random selection P-UEs shares resource pool with V-UEs, the resources which are occupied by P-UEs in the form of semi-persistent can be excluded by V-UEs based on sensing. 
As a disadvantage, continuous resource collision may happen when a P-UE reselects the same resource with another P-UE or a V-UE simultaneously. For this reason, enhancement for option 2 is needed. 
In order to avoid continuous resource collision, semi-persistent transmission combined with sensing can be considered. In this method, a random selection P-UE occupied resources with semi-persistent transmission. At the same time, the P-UE will perform resource sensing in the minimum period of V-UE transmission based on occupied resource. If collision happens in the next reserved resource of the P-UE, resource reselection is activated for the P-UE to avoid continuous resource collision.
Proposal 5: It is suggested that option 1 be used for random selection with a dedicated pool. For option 2, it should be enhanced with sensing and be fit for random selection in overlapped/shared pool with V-UEs.
If random selection P-UEs shares resource pool with V-UEs, then 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 6：In the resource subsets in which random selection by P-UEs is permitted, P-UEs should have higher priority than V-UEs.
2.4 When the P-UE starts sensing analysis
For P-UEs with partial sensing, if resources are reserved by a semi-persistent method, i.e. one resource selection based on partial sensing for multiple transmissions, power efficiency can be improved further. Considering resource reselection, when a P-UE starts sensing is an issue that should be studied. 
For P-UEs, some conditions may trigger resource reselection including: the expiration of SL_RESOURCE_RESELECTION_COUNTER, TB unfitting within the current resource allocation, eNB instruction, or other factors such as change of move characteristics or transmission period. For different conditions, the scheme for starting sensing may be different. Two options are summarized as follows.

Option 1: Based on SL_RESOURCE_RESELECTION_COUNTER
A P-UE starts sensing based on SL_RESOURCE_RESELECTION_COUNTER decrement, e.g. the value of it decreases to 1. To be specific, assuming that P-UE transmission period is 1 s, a P-UE starts performing partial sensing within the window of 1 s after data arrival when SL_RESOURCE_RESELECTION_COUNTER is equal to 1. As shown in Figure 2, when data arrives and SL_RESOURCE_RESELECTION_COUNTER decreases to 0, the P-UE can perform resource reselection based on partial sensing in [n+1, n+1000]. If the transmission period of the P-UE is not 1 s, start performing partial sensing within the window of 1 s after data arrival when SL_RESOURCE_RESELECTION_COUNTER is 1/ (the transmission period).
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Figure 2: An illustration for option 1

It can be seen that option 1 can deal with resource selection triggered by the expiration of SL_RESOURCE_RESELECTION_COUNTER. But it does not work for other factors. For example, if transport block (TB) is not fit for the current resource, resource selection needs to be performed. But the value of SL_RESOURCE_RESELECTION_COUNTER may not be 1 and partial sensing will not start according to option 1. 
Option 2: Based on exceptional resource pool
In order to support the cases option 1 cannot deal with, we think another option should be considered. Option 2 is presented for this purpose. In this scheme, an exceptional resource pool should be configured. When data arrives and no sensing result is available because SL_RESOURCE_RESELECTION_COUNTER does not meet required value, a P-UE will transmit one package by selecting one resource in the exceptional resource pool. Then the P-UE will start partial sensing and select one resource based on partial sensing for semi-persistent transmission.
It can be seen that option 2 can solve the problems where option 1 does not work. In view of this, we think a preferred scheme is the combination of option 1 and option 2.
Proposal 7: Both SL_RESOURCE_RESELECTION_COUNTER and exceptional resource pool should be considered for triggering partial sensing by P-UEs.

3
Conclusion
This contribution focused on the details of resource selection by P-UEs. It also includes the following proposals:
Proposal 1: One or more thresholds should be configured for partial sensing resource pool. The P-UEs can use random selection or partial sensing based on the unoccupied resources of the partial sensing result compared with the corresponding threshold.
Proposal 2: If shared or overlapped pool is (pre)configured, partial sensing should be the baseline for P-UEs.

Proposal 3: P-UEs should use random selection in the case of no partial sensing result.

Proposal 4: It is suggested that random selection and partial sensing are pool specific.

Proposal 5: It is suggested that option 1 be used for random selection with a dedicated pool. For option 2, it should be enhanced with sensing and be fit for random selection in overlapped/shared pool with V-UEs.

Proposal 6：In the resource subsets in which random selection by P-UEs is permitted, P-UEs should have higher priority than V-UEs.
Proposal 7: Both SL_RESOURCE_RESELECTION_COUNTER and exceptional resource pool should be considered for triggering partial sensing by P-UEs.
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