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Introduction
In the RAN#122 meeting, the network timing synchronization status and reporting issue have been discussed and the following items have been achieved:
Agreements:	
1. Update of event ID is informed to UE by normal SI modification procedure.
2. Confirm the AS layer of the UE determines if there a change of event ID and/or gNB ID. If there is a change, the AS layer notifies the change in the RAN timing synchronization status to NAS layer. For both IDLE and INACTIVE mode, NAS layer may requests the RRC layer to move to RRC_CONNECTED
3. For RRC_CONNECTED mode UEs, the NW has the necessary information to determine whether to send detailed clock quality information to the UE, (i.e. it may choose to always send update or only when needed) and the details can be left to NW implementation
4. Event ID is optional.  Under the same gNB, UE considers the change of timing synchronization if event ID field from SIB9 is different.   FFS if gNB always broadcasts event ID
5. If the UE is in RRC_INACTIVE, the UE can acquire clock quality information using the SDT procedure, if it supports and/is configured with SDT procedure.  

Hence, in this contribution, we will discuss the issues on the network timing synchronization status reporting.
Discussion
2.1 Event ID
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 gNB broadcasts the SIB9 with a reference report ID to inform the UE the change of the network timing synchronization status. A reference report ID consists of the scope of the report ID and the Event ID. Within the same gNB, the UE determines the status of network timing synchronization by checking the change of the Event ID. In the last meeting, it was concluded as below that the UE considers the change of timing synchronization status if Event ID field from SIB9 is different under the same gNB:
	4.Event ID is optional.  Under the same gNB, UE considers the change of timing synchronization if event ID field from SIB9 is different.   FFS if gNB always broadcasts event ID



There is still a FFS if gNB always broadcasts event ID. As described in [1] as below, 
	The gNB indicates the status change to the UEs via SIB information:
-	When the network timing synchronization status exceeds any of the pre-configured thresholds, the gNB includes in SIB information a reference report ID. When the network timing synchronization status meets the thresholds again (i.e. status improvement), the gNB broadcasts the reference report ID in SIB information. Either event serves as a notification for the UEs reading the SIB information that there is new TSS information available.



The gNB broadcasts a reference report IDs to indicates the status degradation or failure when the network timing synchronization status exceeds any of the pre-configured thresholds while the gNB broadcasts a different reference report ID when the network timing synchronization status meets the thresholds again (i.e. status improvement).  The gNB needs to broadcast a unique reference report ID in any network timing synchronization status, i.e. degradation,failure or improvement if the gNB is involved in the the network timing synchronization status monitoring service.
Proposal 1:The gNB needs to broadcast a unique reference report ID in any network timing synchronization status. 
	NOTE 1:	it is assumed that the gNB does not provide clock quality metrics to the UE which is better than the pre-configured thresholds.
-	If supported, the UE in the RRC_INACTIVE or RRC_IDLE state compares the reference report ID in SIB information with its locally stored reference report ID to determine whether it has the latest available clock quality information already or it needs to transit to the RRC_CONNECTED state to retrieve it. A reference report ID consists of a scope of the TSS and an Event ID. The Event ID is an integer indicating the clock quality information from a gNB.
	A scope of the TSS supports providing TSS information for a group of cells within a single gNB. Uniqueness of the event ID is ensured by combining with a gNB ID.



In [1], it is mentioned above that the gNB provides the clock quality information to UE which is exceed the pre-configured thresholds and does not provide clock quality metrics to the UE which is better than the pre-configured thresholds. In the RRC_CONNECTED mode, the network could determine not to send the clock quality metrics to UE if the network timing synchronization status meets pre-configured thresholds. 
In the RRC_INACTIVE or RRC_IDLE state mode, the UE compares the reference report ID in SIB information with its locally stored reference report ID to determine whether it has the latest available clock quality information in [1]. When the AS layer of UE finds its stored reference report ID is different from the the reference report ID in SIB information, it notifies the change in the RAN timing synchronization status to NAS layer as confirmed in last RAN2 meeting.  Therefore the Event ID transmitted in SIB information should be forwarded from AS layer to NAS layer and NAS should consider the Event ID when it requests the RRC layer to transit to RRC_CONNECTED to retrieve the the latest available clock quality information. If the Event ID indicates the network timing synchronization status is better than the pre-configured thresholds, NAS could not request the the RRC layer to transit to RRC_CONNECTED to retrieve the the latest available clock quality information because the gNB does not provide the clock quality metrics to UE which is better than the pre-configured thresholds.
Proposal 2: The RRC_INACTIVE or RRC_IDLE state mode, the Event ID transmitted in SIB information should be forwarded from AS layer to NAS layer and NAS should consider the Event ID when it requests the RRC layer to transit to RRC_CONNECTED to retrieve the the latest available clock quality information. 

2.2 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 3: 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.
Conclusion
In this contribution, the discussion on the network timing synchronization status monitoring is provided.
Proposal 1:The gNB needs to broadcast a unique reference report ID in any network timing synchronization status.  
Proposal 2: The RRC_INACTIVE or RRC_IDLE state mode, the Event ID transmitted in SIB information should be forwarded from AS layer to NAS layer and NAS should consider the Event ID when it requests the RRC layer to transit to RRC_CONNECTED to retrieve the the latest available clock quality information. 
Proposal 3: 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.
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