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Abstract of the contribution: This contribution proposes a new solution: “Network assisted power efficient PC5 communication for Pedestrian UEs” for KI#1 in TR 23.776.
Discussion
A pedestrian UE may have multiple V2X services with different service level requirements on the QoS, which may make the pedestrian UE difficult to have a static DRX pattern or have a DRX pattern with less power efficiency. If a V2X service sometime bursts out a PC5 communication, using static DRX pattern may cause PC5 communication to be missed or PC5 communication to have an unexpected delay. 

This solution proposes to adjust the DRX pattern with network assistance. A pedestrian UE can initially setup a DRX pattern (e.g. always off, or a DRX pattern obtained using solution #1), and adjust the DRX pattern (e.g. using statistical analysis) according to the activation notification broadcasted by the network over Uu interface. Any V2X UE can trigger the notification. The pedestrian UE can setup its Uu DRX according to the service level requirement on the QoS of V2X services. Once the pedestrian UE receives the activation notification over Uu, it changes the off-duration to on-duration.
After deducing new PC5 DRX pattern, the pedestrian UE can negotiate the new PC5 DRX pattern with other pedestrian UEs over PC5.

Following figure demonstrates the adjustment of PC5 DRX pattern according to the notification over Uu. 
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Figure: DRX pattern adjustment
When triggered by a V2X UE for PC5 activation notification, the network determines the notification area based on the position of the UE.
* * * * Start of the 1st Change * * * * 

6.x
Solution #x: Network assisted power efficient PC5 communication for Pedestrian UEs
6.x.1
Description

This solution addresses Key Issue #1 “Support of QoS aware NR PC5 power efficiency for pedestrian UEs”.

A pedestrian UE may have multiple V2X services with different service level requirements on the QoS, which may make the pedestrian UE difficult to have a static DRX pattern or have a DRX pattern with less power efficiency. If a V2X service sometime bursts out a PC5 communication, using static DRX pattern may cause PC5 communication to be missed or PC5 communication to have an unexpected delay. 
This solution proposes to adjust the DRX pattern with network assistance. A pedestrian UE can initially setup a DRX pattern (e.g. always off, or a DRX pattern obtained using solution #1), and adjust the DRX pattern (e.g. using statistical analysis) according to the activation notification broadcasted by the network over Uu interface. Any V2X UE can trigger the notification. The pedestrian UE can setup its Uu DRX according to the service level requirement on the QoS of V2X services. Once the pedestrian UE receives the activation notification over Uu, it changes the off-duration to on-duration.
After deducing new PC5 DRX pattern, the pedestrian UE can negotiate the new PC5 DRX pattern with other pedestrian UEs over PC5.

Following figure 6.x.1-1 demonstrates the adjustment of PC5 DRX pattern according to the notification over Uu. 
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Figure 6.x.1-1 DRX pattern adjustment
When triggered by a V2X UE for PC5 activation notification, the network determines the notification area based on the position of the UE.
6.x.2
Procedures

[image: image3.emf]UE-1 AMF

PUE-1 RAN

PUE-2

5. response

6. PC5 communication (broadcast)

PCF

4. Activate the PC5 communication (listening)

3. PC5 activation notification (service type)

0. Authorization and provisioning for UE-1, PUE-1 and PUE-2

1. PC5 communication with PUE request (service type, PC5 broadcast)

2.Network determines whether trigger 

PC5 activation notification


Figure 6.x.2-1 Network assisted PC5 communication
0.
During the Registration procedure, authorization and provisioning is performed for UE-1 (can be VUE), PUE-1 and PUE-2. Authorization and provisioning procedure follow the rel-16 V2X as specified in 3GPP TS 23.287 [x].
1.
If the UE-1 wants to have PC5 communication with the Proximate PUEs, the UE-1 sends a request to AMF with the service type for notifying the proximate PUEs around the UE-1 to activate the PC5 communication.
2.
After receiving the request, the AMF determines whether performs the activation notification based on policy. The AMF determines the notification area based on the position of UE-1.
3.
The AMF requests the proper RAN node(s) to broadcast PC5 activation notification for the service type.
4.
The PUEs that is interesting in the service type activate the monitoring over PC5 for PC5 communication. 
5.
[Conditional] The AMF responses to the UE-1.

6.
UE-1 sends out the PC5 message.
6.x.3
Impacts on services, entities and interfaces
UE: 

-
Support signaling with 5G CN to trigger broadcast over Uu for PC5 communication activation.

-
Support adjusting PC5 DRX pattern according to the notification broadcasted over Uu.
RAN: 

-
Support broadcasting over Uu for PC5 communication activation.

AMF: 

-
Support receiving message for PC5 communication activation.

-
Support determining RAN node(s) for broadcasting PC5 communication activation notification.
* * * * End of Changes * * * * 
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