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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 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 discuss the details of schemes and conditions of partial sensing for pedestrian UEs.
2 Discussion
2.1 Support of partial sensing for P-UEs with sidelink Rx capability
According to agreements in RAN1#86 meeting, partial sensing is supported for P-UEs. But whether or not the support of partial sensing is mandatory for P-UEs with sidelink Rx capability is FFS. 
It is natural for P-UEs without sidelink Rx capability that random selection is the only way to select resources. Obviously, random selection show advantages in power efficiency and processing complexity. But resource collision problem should also be considered. 
For P-UEs with sidelink Rx capability, either random selection or partial sensing can be supported to select resources. If support of partial sensing is mandatory for this kind of P-UE, P-UEs can choose a suitable way to select resource based on scenarios or environment parameters. Thus, better performance would be obtained in power efficiency or reliability.
So we prefer to make partial sensing mandatory for P-UEs with sidelink Rx capability and on this basis, P-UEs can choose to use random selection or partial sensing to select resources.
Proposal 1: It is suggested that support of partial sensing should be mandatory for P-UEs with sidelink Rx capability. 
2.2 The conditions for partial sensing
For a P-UE which supports partial sensing, it can choose either random selection or partial sensing to select resources. But under what conditions a P-UE that supports partial sensing uses partial sensing is FFS. 
From our point of view, some conditions can be considered as below.
· Indicated by configuration or pre-configuration

The information of configuration or pre-configuration includes indication and resource pool. P-UEs can use random selection or partial sensing according to the indication of 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 based on partial sensing if there is no available random resource pool when resource reselection is triggered and vice versa.
· Based on geographic position
The information of geographic position includes scenarios, map information, and road information, etc. Based on these factors, a set of conditions of partial sensing can be obtained.

For example, when a pedestrian walks on an urban street or a crosswalk, the P-UE uses partial sensing. If a P-UE is close to a vehicle road, it uses partial sensing.

If P-UEs have sidelink Rx capability, the UEs can know the number of UEs in proximity. Thus, P-UEs can choose partial sensing if the UE load in partial sensing pool meets the range of defined thresholds or the UE load in random selection pool exceeds 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 partial sensing based on power consumption.

A threshold of the remaining power can be considered. A P-UE can use partial sensing on the condition that the remaining power is larger than a defined threshold.
· Based on result of partial sensing
P-UEs can decide whether to use partial sensing still based on result of partial sensing. For example, according to result of partial sensing, if available resources can meet the range of define thresholds then the corresponding P-UE can use partial sensing. Otherwise, it would use random selection.
Proposal 2: We think that the conditions of partial sensing by P-UEs should include (pre)configuration, geographic position, power consumption and result of partial sensing.
2.3 Partial sensing schemes
Because additional power consumption is needed, efficiency of power consumption is the most serious issue and should be considered for partial sensing. In order to get power consumption to an acceptable level, the sensing time should be short as possible. But the shorter sensing time would have the worse packet reception ratio (PRR) performance. So, it is advisable to trade off power efficiency and PRR performance.
For the sake of efficient resource allocation, it is more beneficial to use partial sensing in a shared resource pool other than a dedicated resource pool. P-UEs can perform sensing of limited resources with a period based on reach of P2V data. Different UEs may have different offsets. For example, a P-UE can do sensing within 10 subframes every 100 ms during 1 s.
At the same time, in order to improve efficiency of power or PRR performance, P-UEs can adjust the size of partial sensing resources according to the results of sensing.

Furthermore, P-UEs can switch the resource selection between partial sensing and random selection based on sensing results. According to sensing, if the size of the available resources in the set of sensing is larger than a defined threshold, then the P-UE can switch to random selection and vice versa.
Proposal 3：It is suggested that the size of partial sensing resource can be changed and P-UEs can switch the resource selection between partial sensing and random selection.

It should be noted that the transmission period of V2X message would be different in different condition, such as speed and position. In addition to 100 ms, other periods such as 200 ms or more are also possible. It would be beneficial for P-UEs to sense repeatedly by a sensing period should not be larger than the minimum potential period of V2X transmission to avoid missing detection. The duration (sensing operation window) on which P-UEs select resources based should not be shorter than the maximum potential period of V2X transmission for full detection.

An example is shown in Figure 1. P-UEs perform sensing in a limited time (e.g. 10 ms) every 100 ms within 1 second and select resources based on a sensing coding detection by an operation window with duration of 1 second.
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Figure 1: Example for sensing period and sensing operation window
Proposal 4: It is suggested for partial sensing that the sensing period should not be larger than the minimum potential period of V2X transmission and the sensing operation window should not be shorter than the maximum potential period of V2X transmission.
3
Conclusion
This contribution focused on partial sensing for P-UEs. It also includes the following proposals:
Proposal 1: It is suggested that support of partial sensing should be mandatory for P-UEs with sidelink Rx capability.

Proposal 2: We think that the conditions of partial sensing by P-UEs should include (pre)configuration, geographic position, power consumption and result of partial sensing.
Proposal 3：It is suggested that the size of partial sensing resource can be changed and P-UEs can switch the resource selection between partial sensing and random selection.
Proposal 4: It is suggested for partial sensing that the sensing period should not be larger than the minimum potential period of V2X transmission and the sensing operation window should not be shorter than the maximum potential period of V2X transmission.
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