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Abstract: This contribution propose changes to KI#1 in TR 23.776. 
1. Discussion
In SA2#139e, KI#1 i.e. support of QoS aware NR PC5 power efficiency for pedestrian UEs have been agreed and captured in TR 23.776.  In this pCR, we propose some text updates of this KI.  
[bookmark: _GoBack]In our view, for power saving, from scenario perspective, the pedestrian UE may not need perform V2P transmitting and receiving over PC5 all the time.  For example, 1) A pedestrian UE may need to perform PC5 RX/TX operation when it approaches the road but there is no need to perform PC5 RX/TX operation when it was in office.  2) For a group of pedestrian UEs, if one of the pedestrian UE which acts as a cluster header which can communicate with the vehicles as an aggregation point, there is no need for each pedestrian UE to communicate with the vehicles separately.   3) An RSU may be equipped with camera and LIDAR, radars, and is able to detect the vehicles on the road and inform the pedestrian UE together.  For the above -mentioned cases including 1) 2) and 3), we see the necessity to consider the way to save power by avoid unnecessary V2P RX/TX. Thus we propose to update the KI#1 description.
2. Text Proposal
It is proposed to capture the following changes to TR 23.776.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc435670432][bookmark: _Toc436124702][bookmark: _Toc484181141][bookmark: _Toc43116535][bookmark: _Toc43101598][bookmark: _Toc43733339][bookmark: _Toc43733099][bookmark: _Toc43297401][bookmark: _Toc31011403][bookmark: _Toc25918786][bookmark: _Toc25353540][bookmark: _Toc23256816][bookmark: _Toc22987232][bookmark: _Toc22930364]5	Key Issues
Editor's note:	This clause will describe the key issues for for FS_eV2XARC_Ph2.
[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.
To support QoS aware NR PC5 power efficiency for pedestrian UEs, the following issues need to be studied:
-	Whether and how NR PC5 DRX and 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 to enable the pedestrian UE to start/stop the V2X RX/TX operation as VRU i.e. to avoid unnecessary TX/RX operation.
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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