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[bookmark: _Hlk526665839]Abstract of the contribution: This paper discusses the broadcast of Event ID in SIB.
Discussion
In the normative SA2 text in TS 23.501, the gNB can use the event of exceeding or meeting again a pre-configured timing synchronization status attribute threshold as a trigger to notify the status change to the UEs subscribed to the service. For the notification, the gNB broadcast SIB information including a reference report ID. The reference report ID consists of:
· A scope of the TSS. That is, the gNB ID broadcasted in SIB1.
· Event ID. That is, an integer indicating the clock quality information in SIB9. 

SA2 concluded event ID is always broadcasted by the gNB. This agreement has been confirmed by RAN2 during RAN2#123, as described in the agreed LS out R2-2309264:
	RAN2 discussed RAN timing synchronization status reporting and agreed the gNB always broadcasts Event ID in SIB9 if it supports and uses the feature.



Observation 1: RAN2 agreed the gNB always broadcasts Event ID in SIB9.
Despite Event ID is always broadcasted in SIB9, until there is no threshold exceeded/met again, the gNB should keep broadcasting the same event ID value. That is, during normal time synchronization operation, it is assumed the gNB event ID values determination and implementation are used to avoid unnecessary changes of event ID that will trigger UEs in RRC_INACTIVE/IDLE to reconnect. As described in TS 23.501 clause 5.27.1.12, the UE needs to compare the reference report ID in SIB information (i.e., scope of the TSS and event ID) with its locally stored reference report ID to determine whether it has the latest available clock quality information already or not. 
Observation 2: Correct gNB configuration and implementation for event ID value determination and dissemination shall avoid unnecessary re-connections from UEs in RRC_INACTIVE/IDLE during normal gNB  time synchronization operation.

For controlling the clock quality reporting to the UE, the gNB receives from the AMF the type of clock quality information it needs to provide to the UE. The type of reporting can take one of the following options: clock quality metrics or acceptable/not acceptable indication. For UEs configured for acceptable/not acceptable indication, the pre-configure threshold (node level configuration) may not mean a change in their service status (i.e., UE’s specific service is still acceptable). This is illustrated in the figure below, where focusing only on clock accuracy, the pre-configured threshold for a gNB may be lower than the clock accuracy acceptance criteria a UE has. Therefore, when a new event ID is generated at the gNB to indicate the preconfigured threshold (e.g., 400ns in the example) has been exceeded or met again, still UE1 and UE2 will receive “acceptable indication”. During abnormal gNB time synchronization operation, it is up to gNB implementation to decide how Event ID should be updated in the cell. For example, if there will be only event ID = Y the whole period of abnormal operation while the time source is degrading as shown in the figure below or multiple values as the condition worsen/improves. If the UEs are in RRC_CONNECTED, the gNB can provide updated RAN TSS reports as soon as there is a change in the threshold condition or in the acceptance criteria (as illustrated in the figure). However, if the UEs are in RRC_INACTIVE, it is up to the gNB implementation to decide to trigger the UEs to resume their connection to retrieve the las RAN TSS available. If the UEs are in RRC_IDLE, the gNB does not have the UE context. Then, any reporting to these UEs will only rely on the implementation decision on how often to update Event ID if the gNB is not under normal operation.
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Observation 3: During abnormal gNB time synchronization operation, depending on the gNB implementation and UE RRC state, if the UE is subscribed to clock quality acceptance criteria level reporting, there may be different period needed to update the UE with the last RAN TSS status as acceptable/not acceptable.

In SA2#159, S2-2311071 proposed to provide a threshold indication to the UE together with the UE reconnection indication, and extend the reference report ID content defined in SA2 with an additional field “Event threshold indicator”. This additional field will be broadcasted in SIB9 together with Event ID and its goal is to assist the UE to determine if it should connect or not when an Event ID changes. In S2-2311071 this new attribute is defined as “The Event threshold indicator indicates if any of the TSS attributes are exceeding the corresponding pre-configured threshold.” However, this is what Event ID should be designed to do. Event ID will change its value if there is a threshold met/exceeded. Additionally, the proposed threshold indicator in S2-2311071 that the UE will receive and the gNB should report in SIB9 is complicating the RAN TSS reporting, as it is mixing information that should be common to the whole cell (i.e., information broadcasted in SIB9) with clock quality criteria information that is specific to a UE context for the time synchronization service. This new parameter adds additional bits to SIB9 but still does not solve the problem that there may be RAN TSS updates for UEs subscribed to acceptable/not acceptable result that may get updates that are only indicating the service is still acceptable/not acceptable (i.e., it didn’t change compared to the last update). As explained before, the pre-configured thresholds at the gNB and the clock quality criteria a UE may have will be different, the gNB implementation for Event ID selection during normal/abnormal operation should aim to reduce UE reconnections and unnecessary reporting when possible.
Observation 4: No benefit seen on adding a threshold indication to be provided in SIB9 and when the UE is configured to reconnect due to RAN TSS update. This additional attribute does not solve the problem that there may be RAN TSS updates indicating the same “acceptable/not acceptable” indication to the UE subscribed to that level (i.e., does not reduce UE reconnections), since gNB thresholds for the node and clock quality criteria per UE do not need to align.
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