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Introduction
 In this contribution we discuss the 5GS network timing synchronization status and reporting relating to the new Timing Resiliency and URLLC Enh WI introduced in [1] as follows: 
	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]


Delivering Clock Quality Information to Connected UEs
In this part of the WID objective, we discuss delivering the clock quality information to CONNECTED UEs. In this case we can assume that the gNB knows the subscription status of the UE and requires to provide clock quality information to the UE, supposedly more expansive and accurate than what the UE can obtain from SIB9. It is worth noting that a similar discussion took place during Rel-17 IIoT/URLLC WI where the gNB can send the UE a “pre-compensated clock”, i.e., a clock that compensates for PDC. 
Observation 1: Dedicated timing information in Rel-17 IIoT/URLLC is transmitted using referenceTimeInfo over DLInformationTransfer. 
For connected UEs, the same method can be reused to transfer dedicated clock information via unicast signalling. The enhancements needed to the RTI IE to convey additional clock information can be worked out when SA2 and RAN3 work out those fields. 
Proposal 1: 5G Clock Quality information are unicast to RRC_CONNECTED UEs using referenceTimeInfo. FFS on the exact IEs to be added to RTI.
UE in RRC_IDLE and RRC_INACTIVE state determining that the 5G Clock quality information.
For IDLE and INACTIVE UEs, it is agreed by SA2 [2], the gNB includes in SIB9 a reference report ID as a notification for the UEs reading the SIB9. The reference report ID consists of the scope of the report ID and an Event ID (an integer). The recent agreement by SA2 [3] indicate that the scope of the report ID would be a single gNB:
	The UE in RRC_INACTIVE or RRC_IDLE state compares the reference report ID in SIB9 (or lack of reference report ID) with locally stored reference report ID to determine if it had retrieved the last available clock quality information already. The reference report ID consists of the scope of the report ID and an Event ID (an integer). Scope should support providing clock quality for all the cells within a single NG-RAN node.



This was also confirmed by RAN2 [4] in their LS reply and RAN3 [5] discussions, so it is safe to take this as a working assumption:
Proposal 2: Working Assumption: The scope of the report ID is a single gNB. 
Under this assumption, it would be straightforward for the UE to discern new information about clock quality from combining the report ID and Event ID information. 
Observation 2: Under the single gNB assumption, report ID can contain information cellIdentity and gNB-ID-Length present in SIB1. 
Observation 3: Under the assumption of a single gNB scope, it is straightforward for the UE to determine from the report ID and event ID if a new clock quality report is available. 
Thus, the UE can infer new clock information from SIB9, then UE implementation, clock needs and the existing clock quality can all be used to determine whether UE should go into RRC CONNECTED, but those details are out of RAN2 scope.
Proposal 3: It is up to the IDLE and INACTIVE UE implementation to determine whether to go into RRC_CONNECTED to receive the new available report.  
Therefore, the scope in RAN2 as we see it is the design details of SIB9 to carry the details of this report ID, once those details have been finalized by SA2 and RAN3.
Proposal 4: RAN2 to discuss how the report ID can be conveyed in SIB9 for IDLE and INACTIVE UEs once SA2 and RAN3 have finalized the content of this report. 
Conclusion
Observation 1: Dedicated timing information in Rel-17 IIoT/URLLC is transmitted using referenceTimeInfo over DLInformationTransfer. 
Proposal 1: 5G Clock Quality information are unicast to RRC_CONNECTED UEs using referenceTimeInfo. FFS on the exact IEs to be added to RTI.
Proposal 2: Working Assumption: The scope of the report ID is a single gNB. 
Observation 2: Under the single gNB assumption, report ID can contain information cellIdentity and gNB-ID-Length present in SIB1. 
Observation 3: Under the assumption of a single gNB scope, it is straightforward for the UE to determine from the report ID and event ID if a new clock quality report is available. 
Proposal 3: It is up to the IDLE and INACTIVE UE implementation to determine whether to go into RRC_CONNECTED to receive the new available report.  
Proposal 4: RAN2 to discuss how the report ID can be conveyed in SIB9 for IDLE and INACTIVE UEs once SA2 and RAN3 have finalized the content of this report.  
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