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[bookmark: OLE_LINK8]Abstract: This contribution proposes a solution to address KI#1 by setting PC5 transmission/reception mode flexibly based on the sensed assistant information.
1. Discussion
As captured in the KI#1, the P-UE is not always in the dangerous locations, because there may be no or just a few V-UEs within a dangerous distance (e.g. 50 meters), and some V-UEs are not dangerous to the P-UEs, e.g. the V-UEs moves slowly, moves away from P-UE, and waiting for traffic lights, so the P-UE is assumed to be safe. However, the V2X UE does not consider the surrounding environment, when the V2X communication is activated, even if there is no V-UEs inside the dangerous distance, the P-UE still sends and receives the V2X message. Consequently, this paper proposes a solution to address the following objectives by setting PC5 transceive mode flexibly based on the sensed assistant information.
· Study whether and how to enable the UE to get ware of the surrounding information and use it for V2X communication.
For the current R16 V2X Groupcast/Broadcast, when the V2X application layer provides data unit to V2X layer, the transmitting UE just determines the destination Layer-2 ID for Broadcast/Groupcast and sends out the V2X message, and the receiving UE just monitors the interested V2X services configured by V2X application layer all the time. So there does not have the mechanism to sense the assistant information from surrounding environment of P-UE.
The introduced solution mainly aims to set PC5 transmission/reception mode flexibly based on the sensed assistant information from surrounding environment of P-UE, i.e. design the discovery mechanism for the Groupcast/Broadcast. The following solution principles are applied:
1 As the power is not the issue for the V-UEs, the V-UEs are assumed to always send and receive the V2X message all the time. The flexible PC5 transmission/reception mode configuration is only for P-UEs.
2 As the P-UE can establish and release the Unicast communication in time according to the user requirement, the flexible PC5 transmission/reception mode configuration is only for Groupcast/Broadcast.
3 The P-UE obtains the assistant information via the discovery procedure, e.g. V-UE number, UE location.
4 V2X layer determines the transmission/reception mode based on the response number and UE location.
5 UE1 provides the transmission/reception mode to V2X Application layer and AS layer for adaption. 
6 UE1 may notifies the determined transmission/reception mode to other UEs. 
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]The PC5 transmission/reception mode for power saving can include the no transmission no reception mode, reception only mode, transmission only mode, and decreasing transmission and reception frequency mode, but the criteria to select the transmission/reception mode is for UE implementation. 
It should be noted that the PC5 transmission/reception mode is different from the PC5 DRX mechanism, as the DRX is mainly determined based on the QoS parameters of the ongoing V2X service and service pattern, but here the PC5 transmission/reception mode is determined based on the sensed assistant information from surrounding environment of P-UE. And they can be used together, for example, when the PC5 transmission/reception mode is reception only, the UE does not transmit V2X message but receives V2X message at the wake-up time of PC5 DRX cycle.
2. Text Proposal
It is proposed to introduce the new solution for KI#1 into TR 23.776.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc435670436][bookmark: _Toc436124714][bookmark: _Toc484181145][bookmark: _Toc43116540][bookmark: _Toc43101603]6.X	Solution #X: Solution for PC5 transmission/reception mode configuration based on the sensed assistant information
[bookmark: _Toc375233723][bookmark: _Toc435670437][bookmark: _Toc436124715][bookmark: _Toc484181146][bookmark: _Toc43116541][bookmark: _Toc43101604]6.X.1	Functional Description
As explained in "Key Issue #1: Support of QoS aware NR PC5 power efficiency for pedestrian UEs" defined in clause 5.1, P-UEs can switch transmission/reception modes based on the other UEs e.g., within a dangerous distance (e.g. 50 meters), the V-UEs moves slowly, moves away from P-UE, and waiting for traffic lights. It is beneficial to make the P-UEs realize such surrounding information to switch Tx/Rx mode and consequently avoid wasting power.
The introduced solution mainly aims to set PC5 transmission/reception mode flexibly based on the sensed assistant information from surrounding environment of P-UE, i.e. design the discovery mechanism for the Groupcast/Broadcast. The following solution principles are applied:
· As the power is not the issue for the V-UEs, the V-UEs are assumed to always send and receive the V2X message all the time. The flexible PC5 transmission/reception mode configuration is only for P-UEs.
· As the P-UE can establish and release the Unicast communication in time according to the user requirement, the flexible PC5 transmission/reception mode configuration is only for Groupcast/Broadcast.
· The P-UE obtains the assistant information via the discovery procedure, e.g. V-UE number, UE location.
· V2X layer determines the transmission/reception mode based on the response number and UE location.
· UE provides the transmission/reception mode to V2X Application layer and AS layer for adaption. 
· UE may notify the determined transmission/reception mode to other UEs. 
The PC5 transmission/reception mode for power saving can include no-transmission no-reception mode, reception only mode, transmission only mode, and decreasing transmission and reception frequency mode, the criteria to select the transmission/reception mode is for UE implementation.
The PC5 transmission/reception mode is different from the PC5 DRX mechanism, as the DRX is mainly determined based on the QoS parameters of the ongoing V2X service and service pattern, but here the PC5 transmission/reception mode is determined based on the sensed assistant information from surrounding environment of P-UE. And they can be used together, for example, when the PC5 transmission/reception mode is reception only, the UE does not transmit V2X message but receives V2X message at the wake-up time of PC5 DRX cycle.
[bookmark: _Toc348346506][bookmark: _Toc435670438][bookmark: _Toc436124716][bookmark: _Toc484181147][bookmark: _Toc43116542][bookmark: _Toc43101605]6.X.2	Procedures
Figure 6.X.2-1 illustrates the flexible PC5 transmission/reception mode configuration based on the sensed assistant information from the surrounding environment of P-UE.


Figure 6.X.2-1: PC5 transmission/reception mode configuration based on the sensed assistant information
1.	The P-UE1's V2X Application provides the V2X Application Service Type (i.e. PSID/ITS-AID), Service Requirements, V2X communication mode (i.e. Unicast/Groupcast/Broadcast) to the V2X layer.
2.	If the V2X communication mode is Groupcast or Broadcast, P-UE1's V2X layer triggers the PC5 discovery procedure to sense the assistant information from the surrounding environment.
3a.	The V2X layer sends the PC5 discovery request for Broadcast/Groupcast message including the user types and optionally P-UE1 location. The user type can be V-UE type that indicates to discover vehicle UEs. The P-UE1 location is used for other UEs to determine whether to they are in/out of the safe distance, if out, then the PC5 discovery response is not needed. 
3b.	The UEs that fit the discovery request would return a PC5 discovery response message to P-UE1. Similarly, the UE2 location is used for P-UE1 to determine whether UE2 is in/out of the safe distance. If the P-UE1 location is included in step3a, then the UE2 location may be not included in this step.
4.	The V2X layer determines the transmission/reception mode based on the response number and optionally UE location. If the P-UE2 location is included in step3b, then P-UE1 firstly determines whether UE2 is in/out of the safe distance based on the UE2 location, and calculate the number of valid response messages, based on which the P-UE1 determines the corresponding transmission/reception mode.
5.	Optionally, the V2X layer provides the PC5 discovery response Ack (P-UE1 transmission/reception mode).
6.	The V2X layer provides the transmission/reception mode to the Application layer for adaption, which is an application implementation.
7.	The V2X layer provides the transmission/reception mode to the AS layer for adaption, for example, if it is the transmission only mode, the AS layer shut down the receiving module to save UE power. 

[bookmark: _Toc348346507][bookmark: _Toc435670439][bookmark: _Toc436124717][bookmark: _Toc484181148][bookmark: _Toc43116543][bookmark: _Toc43101606]6.X.3	Impacts on services, entities and interfaces
The solution has the following impact to the existing entities:
-	Pedestrian UE:
-	the V2X Layer of the UE needs a discovery mechanism to sense the assistant information;
* * * * End of changes * * * *
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