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[bookmark: _Toc517082226]* * * * 1st change * * * *
[bookmark: _Toc11137286]4.15.9. X   AF requested network timing synchronization status
An overall procedure for AF requested network timing synchronization status is illustrated in Figure 4.15.9.X-1. Note this procedure is focusing on NG-RAN network timing synchronization status reporting and uses ASTI based time synchronization service as an example how the report can be exposed to the AF. For (g)PTP based time synchronization service, the exposure API should be Nnef_TimeSynchronization_ConfigSubscribe/Notify in steps 1, 2, 12, and 13. 
AF
NEF
NRF
TSCTSF
AMF
NG-RAN
1. Nnef_ASTISubscribe Request

2. Ntsctsf_ASTISubscribe Request

3. Nnrf_NFDiscovery_Request

4. Namf_NonUeN2MsgTransfer

5. N2 message

6. Ntsctsf_ASTISubscribe Response

7. Nnef_ASTISubscribe Response

8. Primary source event
9. N2 message

10. Namf_NonUeN2InfoNotify

11. TSCTSF revaluates if the time synchronization service offered to the UE can be still satisfied
12. Ntsctsf_ASTINotify

13. Nnef_ASTINotify


Figure 4.15.9.X-1: Procedure for AF requested network timing synchronization status
1-2. The AF sends network timing synchronization status notification request for a UE or group of UEs to the NEF or TSCTSF. The request may include targets of the monitoring and filtering information (as described in Table 5.27.1.X-1), the subscription events or information elements it wants to be notified, request for UE side reporting and reporting criterion, AF Identification.
	If the request is received at the NEF, it checks whether the AF is authorized to send the request and forwards the request to the TSCTSF.
3.	The TSCTSF determines the AMF(s) and the UPF/NW-TT nodes (if applicable) that needs to initiate network timing synchronization status subscription considering the time synchronization service the target UE(s) have configured in the 5GS.
4-5.	The TSCTSF requests NG-RAN timing synchronization status (TSS) subscription and UE time synchronization status notification to the AMF. First the TSCTSF may send the configuration of the TSS reporting and UE clock quality information reporting to the NG_RAN via AMF using Namf_NonUeN2MsgTransfer. The AMF interacts with the NG-RAN to configure the reporting. Finally, the TSCTSF initiates the subscription to the reporting at the AMF. 
6-7.	The TSCTSF responds the AF.
8.	The NG-RAN node detects a primary source event (e.g. degradation, failure, recovery).
9.	The NG-RAN node notifies the AMF providing a NG-RAN timing synchronization status report. The report message may include, for example, the gNB node information, time status information, impacted UE information. The gNB node information indicates which 5G access stratum time distribution is impacted. The time status information might include the clock status in gNB node, and it can refer to node's synchronization state, node's synchronization performance, primary source description, and primary source event. The impacted UE info represents the UE(s) using the involved gNB access stratum time and impacted by the primary source event of the NG-RAN node.
10.	The AMF forwards the NG-RAN report to the TSCTSF. If TSCTSF subscription is at NG-RAN node level, the AMF can directly forward the report received from NG-RAN node. If TSCTSF subscription is at UE level, the RAN determines the UE(s) impacted by the status update received from NG-RAN before notifying the TSCTSF.
11.	The TSCTSF revaluates if the time synchronization service configured for the UE(s) impacted can still be fulfilled (e.g., time synchronization error budget provided by AF). If the service requirements cannot be met, then the TSCTSF may temporarily deactivate time synchronization service for the impacted UE(s).
	For ASTI based time synchronization service, this implies the TSCTSF updates access stratum time distribution indication to "disable" and forwards the attribute to the serving NG-RAN nodes for the impacted UEs via AMF (following Release-17 operation as described in clause 4.15.9.4 of TS 23.502 [3]).
	For (g)PTP based time synchronization service (not illustrated in Figure 6.4.3.1-1), this implies the TSCTSF temporarily removes the UE/DS-TT from the PTP instance or marks the impacted DS-TT ports disabled and reconfigures the UPF/NW-TT accordingly (following Release-17 operation described in clause K.2.2 of TS 23.501 [2]).
12-13.	The TSCTSF stores the network timing synchronization status update received and notifies the subscribed AF via exposure framework. If the notification from gNB provides the time status information, TSCTSF stores the time status information locally. If the notification from the gNB has triggered the (de)activation of time synchronization service for the impacted UE(s), the TSCTSF notifies the AF. Based on the notification, the AF decides to modify the ASTI service if preferred (e.g., disable the service upon degradation or enable it again upon recovery).
Figure 4.15.9.X-1 illustrates the NG-RAN timing synchronization status subscription example, if the TSCTSF requires UPF/NW-TT timing synchronization status (determined in step 3), a similar signalling exchange between UPF/NW-TT, SMF, and TSCTSF is required to subscribe to UPF/NW-TT updates (directly or via the SMF).
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