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Abstract: This contribution updates the KI#1 to support the optimization of the DRX in v2x layer and further the flexible configuration of PC5 transmission/reception mode based on the sensed environment. 
1. Discussion
R16 V2X defines many PC5 communication mode including unicast, groupcast, and broadcast, and a lot of V2X service types are supported using broadcast or groupcast mechanism. The UEs send and receive the V2X messages to sense the potential risks, especially for pedestrian UEs, when there are multiple vehicles driving around, it is necessary to make bilateral warnings and actions to avoid the danger. The P-UEs make necessary action based on the received warning messages from V-UEs, and the V-UEs make necessary action based on the received the warning messages from P-UEs. 
However, the P-UE is not always in the dangerous locations, as 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. As depicted in the fighure1 below (e.g.):
(1) When the P-UE is in the building, it should be 100 percent safe;
(2) When the P-UE is far away from the road, it should be 80 percent safe;
(3) When the P-UE is across a complex road, it should be dangerous.


Figure 1
Currently, the V2X Application layer 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 transmits and receives the V2X message. Due to the limited battery power for Pedestrian UE, the power saving is important for V2X communication, so it proposes to study how to enable the UE to get ware of the surrounding information and use it for V2X communication.
2. Text Proposal
It is proposed to capture the following changes into KI#1 of TR 23.776.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc435670433][bookmark: _Toc436124703][bookmark: _Toc484181142][bookmark: _Toc43116536][bookmark: _Toc43101599]5.1	Key Issue #1: Support of QoS aware NR PC5 power efficiency for pedestrian UEs
[bookmark: _Toc435670434][bookmark: _Toc436124704][bookmark: _Toc484181143][bookmark: _Toc43116537][bookmark: _Toc43101600]5.1.1	General description
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.
Discontinuous Reception (DRX) as defined in clause 5.4.5 of TS 23.501 [4] has been identified by RAN WGs as one of the mechanisms for power saving and to be supported in the 5GS for power efficient sidelink communications. Rel-17 RAN work item on NR Sidelink enhancement (NRSL_enh) includes the following objective to support power saving required for pedestrian UEs in V2X use cases and for UEs in public safety and commercial use cases:
-	Sidelink DRX for broadcast, groupcast, and unicast.
Various service scenarios for V2X need to be investigated regarding whether DRX mechanism can be applied or is suitable for V2X services. For example, periodic broadcast of road safety messages by UEs that is one of the main V2X services should be considered, including broadcast of V2X message by vehicular UEs every 100 msec, broadcast of V2X message by pedestrian UEs every 1 second, etc. This is because the pedestrian UEs have to send the V2X message periodically and/or receive the V2X message periodically, and as such the broadcast periodicity affects DRX cycle.
NR PC5 DRX has an on- and off-durations, and pedestrian UEs with limited power capacities would only turn on its radio interface and perform PC5 transmission/reception during the on-duration.
When the pedestrian UE has multiple PC5 communication sessions, especially with different peer UEs or in different groups, the use of DRX mechanism may result in some traffic missing the on-duration and thus incur longer than usual delays. In other cases, when it is not well coordinated, some transmissions may not be properly received by the UEs, and thus reduce the reliability of the V2X applications. Additionally, different V2X services have different QoS requirements, e.g. in terms of latency, and traffic pattern. If not coordinated properly, there may be conflicts from these V2X applications, and would render the DRX mechanism not usable.
A pedestrian UE can activate the NR PC5 DRX to reduce power consumption. However, the pedestrian UE can deactivate the NR PC5 DRX to avoid missing V2X messages.
To support QoS aware NR PC5 power efficiency for pedestrian UEs, the following issues need to be studied:

-	Whether and how NR PC5 DRX orand  other mechanisms can be applied to V2X operation for pedestrian UEs in the 5GS, e.g. study any impact on V2X layer, 5GC by considering:
-	whether and how 5GC can authorize the usage of the DRX mechanism and provision the required information to enable the DRX for the pedestrian UE.
-	whether and how the pedestrian UE can make use of the DRX mechanism without degrading QoS of the PC5 communication.
-	whether and how to coordinate the requirements from different V2X services so that the QoS and power efficiency can be maintained.
-	whether and how the UE activates or de-activates the DRX mode over PC5.
Editor's note:	This aspect has RAN dependency and needs coordination with RAN WGs.
Editor's note:	Whether there is 5GC impact by other PC5 power efficiency solution than DRX is FFS.
* * * * End of changes * * * *
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