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Abstract of the contribution: This paper describes one of the alternatives that could be used to report a time synchronization status to UEs, KI #1 in TR 23.700-25.
Discussion
To reach the consensus on KI #1, we describe one of the possible solutions on how UEs can be notified about a time synchronization status.
Proposal
It is proposed to add the following text to TR 23.700-25.

>>>> Start of Change <<<<
Annex A: KI#1 related additional analysis 
Annex A.X Methods to report a Time Synchronization Status to UEs
A.X Alternative X:
This alternative covers a case when a time synchronization status needs to be reported to UEs in RRC_IDLE and RRC_Inactive states where applications need such information. For this purpose, it is proposed to use a SIB9 message to transmit a flag and a timestamp so that UEs in RRC_IDLE and RRC_Inactive state get information/trigger about a new time synchronization status report available. Then, UEs, providing a specific time synchronization service, need now to move to RRC_CONNECTED state so that the report could be delivered to them via dedicated RRC signalling. An overall procedure shall include at least the following steps:
0. The UE has a time synchronization service configured. During the ongoing service, the UE moves to RRC_IDLE or RRC_Inactive state (which could happen due to different reasons). While the UEs in RRC_IDLE or and RRC_Inactive state, the NG-RAN detects an event related to a primary time source (e.g., degradation, improvement, failure…). This event triggers a time synchronization status report, and now this report needs to be sent from the NG-RAN node to the UE.
1. A new field, acting as a flag, is included in SIB9 to indicate to UEs in RRC_IDLE state that a time synchronization status report is available. Consequently, the UEs need to move to RRC_CONNECTED state to receive the report, if it has an ongoing time synchronization service.
In addition to a flag, another field (e.g., flagSetTimeUTC) is included in SIB9 to reflect a time (actual timeInfoUTC value) when the flag was set/changed, which is required so that UEs are aware which report the flag is referring to since every report can be linked to unique time.
NOTE:	UEs supporting the feature and when the time sync service is active (e.g., configured by upper layers) in the UE, such UE will be mandated to ensure that they always have a valid version of SIB9 stored, which is required for this reporting procedure to work. Otherwise, UEs are not mandated to re-acquire a SIB9 message unless a SI update notification is received, i.e., no new requirements on UEs with respect to SIB acquisition are pursued.
The flag and flagSetTimeUTC fields (this two information may be reflected by one field) shall be updated by the NG-RAN node only when there is a change in a time synchronization status.
2. If there is a new report, NG-RAN updates SIB9. The UEs re-acquires SIB9 and reads the flag and flagSetTimeUTC fields in the received SIB9 message. Based on the information in these fields, the UE determines whether there is a new time synchronization report available at the NG-RAN.
3. If the UE determines there is a new time synchronization status report available, the UE initiates the relevant legacy procedure to enter the RRC_CONNECTED state. The procedure of RRC state transition is not affected.
4. After completing the transition to RRC_CONNECTED state, the NG-RAN determines (based on the information provided by the AMF via the TSCTSF)) that the latest time synchronization status report needs to be sent to this UE.
Steps at RRC_CONNECTED state is common to all variants.
5. The NG-RAN sends the latest time synchronization status report to the UE via dedicated RRC signalling. If a time synchronization status changes and a new report is available after the UE has gone to RRC_IDLE or RRC_Inactive state again, then the process with an update of the flag and the flagSetTimeUTC fields repeats.
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