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1 Introduction

In previous discussion, V2P/P2V has been discussed a little, and P2V has been prioritized [1]. And later in some contributions, the issues of P2V have been addressed [2, 3]. In this contribution, we also try to discuss the potential issues of P2V and corresponding proposals have been made.
2 Discussion 
In previous RAN2 meeting, some discussions were happened for V2P/P2V, and some issues have been mentioned in companies’ contributions. As agreed in RAN2 meeting, since it’s impossible for PUE to have sufficient power supply as VUE, the power consumption reduction of PUE is the key issue for P2V.
2.1 Power Consumption Reduction for Receiver of PUE
For PUE who are using the V2P service, potentially, it will receive the message from vehicle and network. Therefore, it should monitor the resources used for V2X sidelink and downlink. However, since the messages only need to be received when PUE is in the vicinity of a road and involved in the traffic, the power consumption could be potentially reduced when the V2X message reception is not needed. As mentioned in other contributions [2, 3], location information could be used to decide whether the V2X messages need to be received or not. However, only the location information may not be sufficient to decide the real location of UE because of the inaccuracy. Therefore, we consider the signal strength of GNSS or maybe further RSU could also be considered to assist the determination at UE. When the signal strength is low, the reception of V2X messages may not be needed. Of course, to guarantee the reliability, maybe all metrics could be considered to decide whether the V2X messages need to be received or not as indicated in Figure 1.
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Figure 1. Indication of how to decide whether the PUE needs receive the V2X Messages
Proposal 1: In addition to the location information, other metrics e.g. signal strength of GNSS or RSU, could be considered to assist the decision at PUE to guarantee the reliability in application layer.
2.2 Power Consumption Reduction for Transmitter of PUE

As mentioned in [3], the target use case for P2V is the “Pedestrian Road Safety via V2P awareness messages” use case, whereby a pedestrian UE broadcasts awareness messages regarding location and speed to vehicles in the vicinity. On the other hand, the power consumption of transmitter may be more serious than the receiver if the warning messages from PUE are periodically transmitted. Therefore, it’s better to transmit the V2P awareness messages from PUE when there are vehicles in vicinity. Since when the PUE is on the road and involved in the traffic, anyway it needs to receive the V2X message announced especially from vehicles. Therefore, it’s better to send the warning message only when there is V2X message showing that there are some vehicles nearby, as indicated in Figure 2. And if there are vehicles nearby, the PUE needs to transmit the V2P awareness messages in a periodical way. 
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Figure 2. Indication of transmission of V2P Awareness Messages when Vehicle is in vicinity
Proposal 2: The transmission of P2V messages from PUE could be triggered only when there are vehicles nearby.
2.3 Solutions for Optimizing Power Consumption of PUE
During the teleconference, the following agreeable proposal was discussed:

RAN2 to decide if there is any need for AS layer mechanism for power saving or application level mechanisms (out of scope of RAN2) are sufficient.
One of the optimization options is that the transmission of P2V messages could be triggered only when there are vehicles nearby;
Based on the proposal, the application layer will start/stop the transmission of P2V message, and as commented in the discussion, we are not sure whether the application layer can handle the AS layer transmission in an appropriate way. Here, we try to provide a brief comparison between the application layer solution and AS layer solution.
Decoding V2P data in application layer

With this solution, the V2P data will be received by AS layer and forwarded to the application layer when it is decoded successfully. After the application layer get the data, it can trigger the AS layer to start the transmission of PUE information.
Detecting V2P signaling in AS layer

With this solution, the signal (e.g. synchronization signal) could be detected and measured by the AS layer of PUE, if the signal strength is stronger than the configured/pre-defined threshold, the PUE can activate the transmitter and start the transmission P2V message.
From the description mentioned above, the AS layer solution can be much faster and more reliable than application layer solution. For example, if the V2P data is not decoded correctly in AS layer, the application layer will not be able to trigger the transmission of PUE message in time; while the AS layer could still start the transmission of PUE message based on signal strength.

Proposal 3: PUE could start/stop the transmission of P2V message based on some signal strength (e.g. synchronization signal), and corresponding threshold could be configured or pre-defined.
3 Conclusions:

In this contribution, we discuss the issues of V2P for PUE and following proposals are provided:
Proposal 1: In addition to the location information, other metrics e.g. signal strength of GNSS or RSU, could be considered to assist the decision at PUE to guarantee the reliability in application layer.

Proposal 2: The transmission of P2V messages from PUE could be triggered only when there are vehicles nearby.
Proposal 3: PUE could start/stop the transmission of P2V message based on some signal strength (e.g. synchronization signal), and corresponding threshold could be configured or pre-defined.
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