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1. Introduction
[bookmark: OLE_LINK1]Precise reference time information is critical not only inside the 5G system, but also for other users or industry using 5G time information. It is essential to study the monitoring the reporting for timing synchronization status in 5GS so that 5GC can learn about the real-time timing status to inform the relevant users.
 The solution focuses on the following key issues:
· how RAN and 5GC learn about 5GS network timing synchronization status to be able to inform UEs (e.g. application running in the UE), devices attached to the UE (i.e. that receive time information from 5GS) and AFs.
· how RAN and 5GC learn about 5GS network timing synchronization status to be able to inform UEs (e.g. application running in the UE), devices attached to the UE (i.e. that receive time information from 5GS) and AFs.
· if additional information needs to be provided to UEs and AFs to inform about 5GS network timing synchronization status.
2. Text proposal
It is proposed to agree the following changes to 23.700-25:
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change* * * *
[bookmark: _Toc22192650][bookmark: _Toc23402388][bookmark: _Toc23402418][bookmark: _Toc26386423][bookmark: _Toc26431229][bookmark: _Toc30694627][bookmark: _Toc43906649][bookmark: _Toc43906765][bookmark: _Toc44311891][bookmark: _Toc50536533][bookmark: _Toc54930305][bookmark: _Toc54968110][bookmark: _Toc57236432][bookmark: _Toc57236595][bookmark: _Toc57530236][bookmark: _Toc57532437][bookmark: _Toc97278324][bookmark: _Toc16839382][bookmark: _Toc435670433][bookmark: _Toc436124703][bookmark: _Toc509905226][bookmark: _Toc510604403][bookmark: _Toc22214904][bookmark: _Toc23254037][bookmark: _Hlk91782779][bookmark: OLE_LINK19]6.0	Mapping of Solutions to Key Issues
Table 6.0-1: Mapping of Solutions to Key Issues
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* * * * Second change (all texts new)* * * *

6.X	Solution X: Support monitoring and reporting for timing synchronization status in 5GS  
[bookmark: _Toc22214905][bookmark: _Toc23254038]6.X.1	Introduction
This solution enables monitoring and reporting for time synchronization status in 5GS, and based on the solution, AF can be informed of network timing synchronization status. 
6.X.2	General description
Following are the main principles of the solution:
· NG-RAN has the reference time information from GNSS signals or an external clock. When GNSS failure or external time information lost, NG-RAN can detect the time status change. It is agreed that how to detect the timing synchronization degradation /improvement or time failure for NG-RAN is not in the scope of 3GPP.
· After NG-RAN learns about the time status change, it reports the information to TSCTSF. NG-RAN can decide the relevant UE info. The relevant UE means those UE(s) using the NG-RAN reference time information. The time status information and relevant UE info should be reported to AF further.
Editor’s Note: When AF receives the notification, how to react to it is FFS.
The proposal solution is set in the following scenarios:
· The AF requests the 5G access stratum time information for UE(s).
· When the time status changes in the chosen NG-RAN node, the information should be sent to the requested AF.
6.X.3	Procedures
[bookmark: _GoBack]Below is the flow chart about reporting time status changes to AF. 
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（ relevant UE/AF info, time status info）
RAN
2. Time indication disabled
3. Time status change notify

5. Ntsctsf_Time status change_notify

6. Nnef_Time status change_notify Resp

（ gNB node info, time status info, relevant UE info）
0.  AF requests the 5G access stratum time information for targeted UE(s)
（ relevant UE info, time status info）
1. Nnef_Time status change_notify Req

（ AF info）
4. Time status change notify

（ gNB node info, time status info, relevant UE info）

                       Figure 6.X.3-1 Informing AF 5G access stratum time status
0. [bookmark: OLE_LINK15]The procedures for AF to activate the 5G access stratum time distribution for targeted UEs. Details can been seen in TS 23.502, clause 4.15.9.4.
1. AF sends a request to NEF to be notified if its requested time synchronization service changes. 
2. NG-RAN detects the time information change, which can be seen as s trigger to following step 2-4.
3. The changed time status information is sent to AMF firstly and it contains gNB node information, time status information and relevant UE info. The gNB node information indicates which 5G access stratum time distribution is involved. The time status information might include the clock status in gNB node, and it can refer to the time service indication (disabled, enabled and holdover status). The relevant UE info means those UE using the involved gNB access stratum time. The flow chart is an example of time service disabled.
4. The AMF sends the notification to the TSCTSF.
5.  When TSCTSF receives the notification, it would determine the requestor AF and update the time-sync data containing 5G access stratum time distribution indication. Then the relevant UE/AF information and time status information from NG-RAN node would be sent to NEF.
6.  The NEF responds to the involved AF request. In this step, the AF learns about the 5GS time status and the relevant UEs in its request.
6.X.4	Impacts on services, entities and interfaces.
· RAN
· Support time status information and relevant UE information reporting
· TSCTSF
· Provide involved AF info based on time report
· Update the time-sync data containing 5G access stratum time distribution indication
· AF
· Request to be notified if the relevant time synchronization status changes.
· Receive time information report
* * * * End of changes * * * *
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