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Introduction
In the RAN#123 meeting, the network timing synchronization status and reporting issue have been discussed and the following items have been achieved:
Agreement
1 Confirm in RAN2 that no AS capability is needed for the UE to support clock quality information mechanisms.
2 Confirm the gNB is always broadcasting Event ID in SIB9 if it supports the feature.  Send LS to SA2 to information.   
3 DLInformationTransfer message is extended to include clock quality information reporting towards the UE (i.e., clock quality metrics or clock quality indication).  FFS if event ID is included to be discussed in email discussion for 331
4 As a baseline no change to SDT will be support

Hence, in this contribution, we will discuss the issues on the network timing synchronization status reporting.
Discussion
2.1 UAC 
In RAN2#121bis-e meeting, the discussion on the UAC framework for TRS was postpone:
	1. Postpone the UAC until CT1’s feedback on UAC framework to randomize UE access to network in the time domain



In the LS [2] from SA1, the SA1 informs that there is no requirement to use a separate access category for TRS. And CT1 assumes that reusing Access Category 3 (MO_sig) is acceptable. The UAC framework could be reused and Access Category 3 (MO_sig) could be used to randomize UE access to the network for retrieving the clock quality information.
Proposal 1: The UAC framework could be reused and Access Category 3 (MO_sig) could be used to randomize UE access to the network for retrieving the clock quality information.
2.2 Clock quality reporting control information
In the TSN network, the RAN as part of 5GS is required to detect the network timing synchronization status and send the network timing synchronization status to the UE. The clock quality reporting control information (CQRCI) controls the gNBs to send the timing synchronization status reporting to the UE. The CQRCI described in [1] contains the clock quality detail level, including clock quality metrics or acceptable/not acceptable indication.
	-	If the clock quality detail level equals "acceptable/not acceptable indication", NG-RAN provides clock quality acceptance criteria for the UE. The gNB provides an acceptable indication to the UE if the gNB's timing synchronization status matches the acceptance criteria received from the AMF; otherwise, the gNB indicates "not acceptable" to the UE. Clock quality acceptance criteria can be defined based on one or more information elements listed in Table 5.27.1.12-1. If AF includes clock quality acceptance criteria in its request towards TSCTSF, the AF shall be notified about the result once TSCTSF determines whether the clock quality acceptance criteria can be met or not. Based on the notification, the AF may decide to modify the service if preferred (e.g., disable the service upon degradation or enable it again upon recovery).



From the description above in [1], the gNB needs to provide the clock quality acceptance criteria for UE before the UE receives the clock quality detail level which equals to "acceptable/not acceptable indication". The Clock quality acceptance criteria can be defined based on one or more information elements listed in Table 5.27.1.12-1 [1]. 
[bookmark: _CRTable5_27_1_121]Table 5.27.1.12-1: Information elements that gNB or UPF/NW-TT timing synchronization status information may contain (all optional)
	Information Name
	Description

	Synchronization state
	Indicates the state of the node synchronization, represented by the values "Locked", "Holdover", or "Freerun" (NOTE 1).

	Clock quality
	

	>> Traceable to GNSS
	Indicates whether the current time source is traceable to the GNSS and represented by values “Yes” or “No”.

	>> Traceable to UTC
	Indicates whether the current time source is traceable to the UTC and represented by values “Yes” or “No”.

	>> Frequency stability
	Describes the estimate of the variation of the local clock when it is not synchronized to another source (NOTE 2).

	>> Clock Accuracy
	Describes the mean in ns over an ensemble of measurements of the time between the clock under test and a reference clock (NOTE 3).

	Parent time source
	Describes the primary source the node is currently using, represented by the values "SyncE", "PTP", "GNSS", "atomic clock", "terrestrial radio", "serial time code", "NTP", "hand_set", "other".

	NOTE 1:	Clock is in the "Locked", "Holdover", or "Freerun" mode, as defined in ITU‑T G.810 [164].
NOTE 2: 	Frequency stability is estimated in a similar manner as for offsetScaledLogVariance attribute defined in clause 7.6.3.5 of IEEE Std 1588 [126].
NOTE 3: 	Clock accuracy measurement considers accuracy up to gNB antenna and RAN internal process.



Therefore, the DLInformationTransfer also needs to contain clock quality acceptance criteria including Synchronisation State, Traceable to UTC, Traceable to GNSS, Clock Frequency Stability, Clock Accuracy, Parent Time Source.
Proposal 2: The DLInformationTransfer needs to contain clock quality acceptance criteria including Synchronisation State, Traceable to UTC, Traceable to GNSS, Clock Frequency Stability, Clock Accuracy, Parent Time Source.
Conclusion
In this contribution, the discussion on the network timing synchronization status monitoring is provided.
Proposal 1: The UAC framework could be reused and Access Category 3 (MO_sig) could be used to randomize UE access to the network for retrieving the clock quality information.
Proposal 2: The DLInformationTransfer needs to contain clock quality acceptance criteria including Synchronisation State, Traceable to UTC, Traceable to GNSS, Clock Frequency Stability, Clock Accuracy, Parent Time Source.
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