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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 new Rel-18 WI in the last RAN plenary at RAN#99. 
One of the Rel-18 WI objectives is about 5GS network timing synchronization status and reporting [1].
	1.	5GS network timing synchronization status and reporting [RAN3, RAN2]:
a.	AMF providing clock quality reporting control information per-UE to the gNB. [RAN3]
b.	gNB delivering 5G Clock quality information to the UE in RRC_CONNECTED state, based on the clock quality reporting control information and gNB capability. [RAN2, RAN3]
Note 1: 	Details of the 5G clock quality information will be decided by RAN3.
c.	UE in RRC_IDLE and RRC_INACTIVE state determining that the 5G Clock quality information has changed via information received in the broadcast signalling. [RAN2]
d.	gNB reporting node-level RAN timing synchronization status information towards the AMF, based on RAN timing synchronization status reporting configuration and gNB capability. [RAN3]


Enhancements in this WI 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 5GS Network Timing Synchronization status and reporting in Rel-18.

Discussion
According to the issue list provided by the rapporteur [4], remaining open issues for Rel-18 Timing Resiliency and URLLC Enh WI include an item “whether to include event ID in the dedicated signalling”. We think a clarification is needed as to how the UE uses the event ID. 
In order to notify UEs of a clock quality information update, the gNB includes in SIB9 an event ID when the network timing synchronization status exceeds the threshold or when the time system meets the thresholds again (following an earlier event). Either event serves as a notification to the UEs reading the SIB9 that there is new clock quality information available. The UE in RRC_INACTIVE or RRC_IDLE compares the event ID in SIB9 with the locally stored ID to determine if the last available clock quality information was already retrieved. If the UE is instructed to reconnect to the network in the case when the UE determines that the event ID has changed, the UE in RRC_INACTIVE or RRC_IDLE state reconnects to the network. After the UE has reconnected to the network, the gNB uses unicast RRC signalling to provision the clock quality information to the UEs.
Proposal 1: Not only a service degradation event but also a service restoration event as well as a service “switch” event can be considered a timing synchronization status change.
In cases where the UE already is in RRC_CONNECTED mode when the clock quality information update is triggered, the UE has to identify whether the clock quality information relates to the latest update. The network can provide the event ID in the dedicated message along with the clock quality update provided by the NW. This should ensure that the UE always has the most recent event ID, not only in connected mode but also upon return to IDLE/INACTIVE. Note that the UE is not required to read SIB9 in connected mode and SIB9 may or may not have changed in the meantime due to concurrent operations. Thus, it seems a cleaner approach to always include the event ID as a reference even in the dedicated message. 
Proposal 2: If clock quality information is updated in connected mode, the dedicated RRC message includes the event ID.

Conclusions
This contribution provides initial views on 5GS Network Timing Synchronization status and reporting. We have following observations and proposals:
Proposal 1: Not only a service degradation event but also a service restoration event as well as a service “switch” event can be considered a timing synchronization status change.
Proposal 2: If clock quality information is updated in connected mode, the dedicated RRC message includes the event ID.
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