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Introduction
SA2 has studied architectural enhancements for supporting 5G Timing Resiliency and URLLC in the 5G system. To address the RAN impacts out of this work, RAN approved a Rel-18 WI at RAN#99 [1]. 
One of the WI objectives is about RAN enhancements to adapt downstream and upstream scheduling based on RAN feedback (e.g., feedback regarding burst arrival time, periodicity) for low latency communication. Reactive RAN feedback for upstream scheduling utilizes assistance information from the UE for burst arrival time (BAT) offset derivation.
Use cases related to the NR_TRS_URLLC work item target very low latency communication (~2ms).
Other enhancements allow the 5G System to remain time resilient after a clock synchronization incident and to act as a backup and offer wireless and indoor-capable time synchronization service for other applications. Rel-18 timing resiliency is meant to improve the robustness of services with a strong need for time synchronization. In the event of a clock/time synchronization degradation or failure, the 5G system can assist the end user to switch to an alternative time source. Accordingly, the 5G system will support reporting network timing synchronization status (such as divergence from UTC and 5GS network timing source degradation) to UEs and AFs. Likewise, the RAN will be able to observe 5GS network timing synchronization status and inform UEs and AFs. 
This paper provides some of our views on remaining open issues on NR Timing Resiliency in Rel-18.

Discussion
UE AS capability
For 5GS Network Timing Synchronization Status and Reporting, RAN2#123 agreed that no AS capability is needed for the UE to support clock quality information mechanisms. For Reactive RAN feedback, RAN2#121bis-e and RAN2#122 agreed that the UE can use the Rel-18 XR mechanism to report its burst arrival time to the RAN. Thus, in order to do this, the UE would need to support a portion of Rel-18 XR. 
RAN2 agreements on Reactive RAN Feedback were as follows: 
	TRS_URLLC agreements in the RAN2#121bis-e meeting
· We will wait for XR to progress and see if we can use the existing mechanism. RAN2 will strive to re-use existing mechanism or rely on gNB to determine the information (i.e. aim to not introduce new UE specific BAT reporting.
TRS_URLLC agreements in the RAN2#122 meeting
· No new UE report is needed for objective 3 on BAT offset derivation.  The XR mechanism can be used if the network configures it, otherwise we can use legacy BSR. We can close the objective in RAN2.


The UE functionality for BAT offset reporting is controlled by UE Assistance Information, for which the Rel-18 XR WI is in the process of defining a new UE capability. The Rel-18 XR running capability CR [3] includes a new UE capability for xr-AssistanceInfo-r18. 
Based on the TRS_URLLC WI agreements shown above, the UE capability of xr-AssistanceInfo-r18 can be used not only for Rel-18 XR but also for TRS_URLLC operation. We would like to point out that the current UE capability running CR [3] assumes that a UE supporting xr-AssistanceInfo-r18 shall also support XR awareness for UL traffic. 
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In our understanding, the mechanism for reactive RAN feedback is independent of the PDU Set concept. Furthermore, since TRS_URLLC mainly addresses industrial IoT use cases requiring very low latency, a device supporting TRS_URLLC is not typically also an XR device, so it might not support PDU Sets. Thus, RAN2 should discuss how to avoid interdependencies, if any, between UE capabilities for XR and TRS_URLLC.
Observation 1: Since TRS_URLLC mainly addresses industrial IoT use cases with very stringent latency requirements (~2ms), a device supporting TRS_URLLC may differ from a typical XR device and not require the support of PDU Sets.
There are perhaps two options to resolve this: 
· Option A: Redefine xr-AssistanceInfo-r18 as a generic UE capability, without dependency on the UE’s ability to identify PDU Sets and PSI. 
· Option B: The TRS_URLLC WI may define a different UE capability, essentially referencing the functionality of xr-AssistanceInfo-r18 but without support for the PDU Set concept as a prerequisite. 
Option A is preferred as it appears to be the simpler approach. We would therefore propose to resolve this issue in Rel-18 XR. If the issue cannot be resolved in the Rel-18 XR WI discussion, then RAN2 needs to discuss whether a separate UE AS capability would be needed for support of reactive RAN feedback.
Proposal 1: RAN2 to discuss whether additional AS capabilities are needed for UE specific BAT reporting. Optionally wait for the Rel-18 XR capability discussion. If the issue cannot be resolved in the XR session, then a new AS capability should be defined for reactive RAN feedback.

5GS network timing synchronization status and reporting
Another (minor) open issue is about 5GS network timing synchronization status and reporting. 
As for the naming of newly introduced TRS_URLLC parameters in the RRC running CR [2], we already have a couple of “eventIDs” used in other places of the specification mostly related with event triggered measurement reporting. From a spec readability point of view, eventID / VarEventID / storedEventID could be renamed to e.g. “trsEventID” or similar. We assume this can be taken care of in the next version of the running CR.
Proposal 2: RAN2 to consider extending the name of “EventID” with a prefix.

Conclusions
This contribution provides initial views on 5GS Network Timing Synchronization status and reporting. We have following observations and proposals:
Observation 1: Since TRS_URLLC mainly addresses industrial IoT use cases with very stringent latency requirements (~2ms), a device supporting TRS_URLLC may differ from a typical XR device and not require the support of PDU Sets.
Proposal 1: RAN2 to discuss whether additional AS capabilities are needed for UE specific BAT reporting. Optionally wait for the Rel-18 XR capability discussion. If the issue cannot be resolved in the XR session, then a new AS capability should be defined for reactive RAN feedback.
Proposal 2: RAN2 to consider extending the name of “EventID” with a prefix.
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