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Abstract of the contribution: New key issue on DRX for pedestrian UEs is proposed for FS_eV2XARC_Ph2.
1. Proposal
It is proposed to agree the following changes into TR 23.776. 
FYI, Rel-17 RAN work item on NR Sidelink enhancement (NRSL_enh) is RP-193257.
r01 is a version trying to merge with S2-2004246 and S2-2004297.

	8.12
	S2-2004246
	P-CR
	Approval
	23.776: Authorization and provisioning to support power saving over PC5 .
	Nokia, Nokia Shanghai Bell
	Rel-17

	8.12
	S2-2004297
	P-CR
	Approval
	23.776: New KI: QoS aware power efficient PC5 communication.
	Qualcomm Incorporated
	Rel-17


* * * * Start of Changes * * * *
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[yy]
3GPP TS 23.501: "System architecture for the 5G System (5GS); Stage 2".
* * * * Start of Next Change * * * *
5.X
Key Issue #X: Support of QoS aware NR PC5 power efficiency for pedestrian UEs 
5.X.1
General description
A
 vulnerable road user (VRU) 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.
Discontinuous Reception (DRX) as defined in clause 5.4.5 of TS 23.501 [yy] 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 VRU 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 VRU 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 VRU 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.
In some cases if different VRU UEs send V2X messages separately to vehicle UE, the VRU UEs would have less opportunity to keep in inactive state and this may also impact UE power efficiency and may impact DRX configuration as well.
Related to support QoS-aware 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 VRU 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 VRU UE.
-

whether and how the VRU 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.
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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