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1. Introduction
This paper proposes a new key issue for enhancing VAE layer capabilities to support energy efficient V2P communications.

2. Reason for Change
Vehicle to Pedestrian (V2P) is one of the V2X scenarios, which enables communication between vehicles and pedestrians for both safety and traffic efficiency related applications.  One of the key V2P applications is the Vulnerable Road User Protection (VRUP) [ETSI TS 103 300-2]. VRUP provides warning to vehicles of the presence of vulnerable road users, e.g. pedestrian or cyclist, in case of dangerous situation. In VRUP, multiple V2X messages need to be exchanged between the pedestrian and the vehicular UEs, originating by one or more applications. Such messages can be standard VRU messages (e.g. VAM) and other V2X messages (CAM, DENM, BSM, CPM) and can be exchanged via different transmission modes (unicast, groupcast, broadcast).

In such scenario, one challenge is that a pedestrian UE might have a lower battery capacity and limited radio capability, and therefore may have to work in a low power consumption mode, e.g., not being able to send/receive V2X messages with the same periodicity as a Vehicular UE. Continuous sending/receiving V2X messages by the pedestrian UE would affect UE power efficiency. A further challenge is that multiple applications related to VRU may be deployed, which may have differentiated traffic/QoS requirements as well as transmission/reception schedules. 
This contribution proposes a key issue on investigating whether and how the VAE layer can provide support for energy efficient V2P communications.

3. Proposal

It is proposed to agree the following changes to 3GPP TR 23.700-64 v0.0.0.
* * * Change * * * *

4.x
Key issue x –Support for V2P communications
Vehicle to Pedestrian (V2P) is one of the V2X scenarios, which enables communication between vehicles and pedestrians for both safety and traffic efficiency related applications.  One of the key V2P applications is the Vulnerable Road User Protection (VRUP) [ETSI TS 103 300-2]. VRUP provides warning to vehicles of the presence of vulnerable road users, e.g. pedestrian or cyclist, in case of dangerous situation. In VRUP, multiple V2X messages need to be exchanged between the pedestrian and the vehicular UEs, originating by one or more applications. Such messages can be standard VRU messages (e.g. VAM) and other V2X messages (CAM, DENM, BSM, CPM) and can be exchanged via different transmission modes (unicast, groupcast, broadcast).

In such scenario, one challenge is that a pedestrian UE might have a lower battery capacity and limited radio capability, and therefore may have to work in a low power consumption mode, e.g., not being able to send/receive V2X messages with the same periodicity as a Vehicular UE. Continuous sending/receiving V2X messages by the pedestrian UE would affect UE power efficiency. A further challenge is that multiple applications related to VRU may be deployed, which may have differentiated traffic/QoS requirements as well as transmission/reception schedules. 
The VAE layer may provide support functionality for enabling V2P applications, by consolidating the V2P application requirements and aligning the communication traffic pattern with the PC5 QoS setting and the AS layer configurations (e.g. DRX cycles). 

So, the key issue will study:

· Whether and how the VAE layer can support the V2P communications considering the UE situation (e.g. low battery power, weak radio signals)? 
· Whether and how the VAE layer can coordinate the alignment of the communication traffic patterns with the with the PC5 QoS setting and the AS layer configurations (e.g. DRX cycles)?
* * * End of Change * * * *
