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1. Introduction
In the previous RAN3#119bis-e meeting, RAN3 initiated discussion on how to support the network timing synchronization status and reporting based on SA2 progress. And some progress has been made, but there are some open issues. Among the open issues, this contribution discusses the following open issue and the RAN3 specification impact to support the 5GS network timing synchronization status and reporting.
Whether to use new or existing procedures to support RAN TSS reporting over NG and F1 is FFS.

2. Discussion
2.1. Node-level RAN timing synchronization status reporting over NG
In RAN3#119bis-e, RAN3 discussed RAN TSS reporting over NG, but failed to reach consensus on the solution. By now, the following 3 solutions are on the table:
· Solution 1: AMF requests reporting of RAN TSS information using a new Class 1 procedure.

· New AMF-initiated Class 1 procedure to enable the AMF to request RAN TSS information from the gNB.

· New gNB-initiated Class 2 procedure to enable the gNB to report RAN TSS information to the AMF. 

· Solution 2: gNB is configured via OAM to provide RAN TSS, and existing procedures are reused.

· Enhance the NG SETUP REQUEST and RAN CONFIGURATION UPDATE messages to optionally include RAN TSS information.

· Solution 2A: gNB is configured via OAM to provide RAN TSS, and gNB reports RAN TSS using a new Class 2 procedure.

· New gNB-initiated Class 2 procedure to enable the gNB to report RAN TSS information to the AMF.

In the previous SA2#156-e meeting, SA2 also discussed the procedures to support network timing synchronization and reporting and agreed a few CRs for TS 23.501 and TS 23.502.
Following description in S2-2306224 [1], which is the agreed CR for TS 23.501 [2], the AMF can control the gNB’s time synchronization status reporting and subscription by using NGAP messages.
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Observation 1-1: The AMF can control the gNB node level reporting and subscription using NGAP messages. 
Also, in the agreed CR for TS 23.502, S2-2306225[2], the network timing synchronization status reports can be provisioned using node-level signalling via control plane or via OAM. And only if the network timing synchronization status reports is provisioned via NG signalling from the AMF, the NG-RAN node provides a NG-RAN timing synchronization status update to the AMF.
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Observation 1-2: The network timing synchronization status reports can be provisioned using node-level signalling via control plane or via OAM. 
Observation 1-3: If the timing synchronization status reporting is configured via the AMF and the NG-RAN node detects a change on its timing synchronization status, the NG-RAN node notifies the AMF providing a NG-RAN timing synchronization status update.
Observation 1-4: If the timing synchronization status reporting is provisioned via OAM, the network timing synchronization status report is provided to the TSCTF via OAM. 
So the gNB should be able to support the timing synchronization status reporting by using NGAP signaling. And if the reporting is provisioned by OAM, the timing synchronization status reporting is not sent via NG, but via OAM, so solution 2 and solution 3 are not aligned with SA2 CR. We think new non-UE associated procedures should be introduced for the configuration and the reporting.
Proposal 1-1: RAN3 adopts solution 1 to support the RAN node-level timing synchronization status reporting via NG and introduces the following new non-UE associated procedures:

· Timing Synchronization Status Reporting Control Procedure (Class 1 procedure initiated by the AMF)

· Timing Synchronization Status Report (Class 2 procedure initiated by the NG-RAN).

2.2. F1AP Impact to support the timing synchronization status reporting
For Rel.16 URLLC/IIOT, the Reference Time Information Reporting procedure over F1 interface has been introduced to command the gNB-DU to send the requested accurate reference time information to the gNB-CU. The reference time is managed at the gNB-DU, so basically the clock quality information could be generated at the gNB-DU and the clock quality information would be DU-level information and the information is not different from UEs under the same cell(s) in the gNB-DU.
To deliver the clock quality information to the UE in RRC_CONNECTED state or the node-level RAN timing synchronization status information, the gNB should detect a change of the timing synchronization status depending on the clock quality reporting control information from the AMF. So the gNB requires both the clock quality reporting control information and the clock quality information. The gNB-CU receives the clock quality reporting control information from the AMF and the gNB-DU generates the clock quality information. So the detection of a clock quality information could be supported at the gNB-CU or the gNB-DU. 
Observation 2-1: The gNB-CU or the gNB-DU could detect the change of the RAN timing synchronization status.
For the gNB-CU to determine the change of the timing synchronization status, the gNB-DU should provide the clock quality information based on the clock quality reporting control information form the gNB-CU. And for the gNB-DU to determine the change for a UE, the gNB-CU should provide the clock quality reporting control information per-UE to the gNB-DU and the gNB-DU should provide the clock quality information to the gNB-CU if the gNB-DU detects the change of the clock quality.
Observation 2-2: For the gNB-CU to determine the change of the timing synchronization status, the gNB-DU should provide the clock quality information based on the clock quality reporting control information form the gNB-CU. And for the gNB-DU to determine the change for a UE, the gNB-CU should provide the clock quality reporting control information per-UE to the gNB-DU and the gNB-DU should provide the clock quality information to the gNB-CU when the gNB-DU detects the change of the timing synchronization status.

With observation 1 and 2, the gNB-CU or the gNB-DU could detect the change of the timing synchronization status. For the gNB-CU to determine the change of the timing synchronization status, the gNB-DU should be configured and provide the clock quality information to the gNB-CU. The clock quality information is per-DU, so non-UE associated signalling would be enough. 

However, for the gNB-DU to determine the change of the timing synchronization status, the gNB-CU should provide the clock quality reporting control information for each UE to the gNB-DU and the clock quality reporting control information should include the criteria information specific to each UE. And the gNB-DU should provide the timing synchronization status for each UE to the gNB-CU when the gNB-DU detects the change of the timing synchronization status. So UE-associated signalling is required, and it would increase F1AP signalings.

Proposal 2-1: The gNB-CU determines the change of clock quality information per-UE and node-level.

As mentioned, for the gNB-CU to determine the change of the timing synchronization status, the gNB-CU should control the report of the clock quality information from the gNB-DU and the gNB-DU should provide the clock quality information to the gNB-DU.

To support the clock quality information delivery from the gNB-DU to the gNB-CU, two solutions could be considered:

· Solution 1: Enhance the existing F1AP procedure, i.e. the Reference Time Information Report procedure

· Solution 2: Introduce new non-UE associated F1AP procedure

We think either solution could work, but we slightly prefer enhance the existing F1AP procedure. Even though the Reference Time Information Report procedure shall provide the time reference information as mandatory, it wouldn’t cause any harm or any inefficiency. 

Proposal 2-2: We slightly prefer enhancing the F1AP Reference Time Information Report procedure for the gNB-DU to provide the clock quality information to the gNB-CU. Also, we’re fine with introducing new non-UE associated procedures.

3. Conclusion
This contribution discusses RAN3 specification impact to support 5GS network timing synchronization status and reporting and has the following proposals:
Observation 1-1: The AMF can control the gNB node level reporting and subscription using NGAP messages. 
Observation 1-2: The network timing synchronization status reports can be provisioned using node-level signalling via control plane or via OAM. 
Observation 1-3: If the timing synchronization status reporting is configured via the AMF and the NG-RAN node detects a change on its timing synchronization status, the NG-RAN node notifies the AMF providing a NG-RAN timing synchronization status update.
Observation 1-4: If the timing synchronization status reporting is provisioned via OAM, the network timing synchronization status report is provided to the TSCTF via OAM. 

Proposal 1-1: RAN3 adopts solution 1 to support the RAN node-level timing synchronization status reporting via NG and introduces the following new non-UE associated procedures:

· Timing Synchronization Status Reporting Control Procedure (Class 1 procedure initiated by the AMF)

· Timing Synchronization Status Report (Class 2 procedure initiated by the NG-RAN).

Proposal 1-2: RAN3 agrees the Text Proposal for TS 38.413 provided in Annex.
Observation 2-1: The gNB-CU or the gNB-DU could detect the change of the RAN timing synchronization status.
Observation 2-2: For the gNB-CU to determine the change of the timing synchronization status, the gNB-DU should provide the clock quality information based on the clock quality reporting control information form the gNB-CU. And for the gNB-DU to determine the change for a UE, the gNB-CU should provide the clock quality reporting control information per-UE to the gNB-DU and the gNB-DU should provide the clock quality information to the gNB-CU when the gNB-DU detects the change of the timing synchronization status.

Proposal 2-1: The gNB-CU determines the change of clock quality information per-UE and node-level.

Proposal 2-2: We slightly prefer enhancing the F1AP Reference Time Information Report procedure for the gNB-DU to provide the clock quality information to the gNB-CU. Also, we’re fine with introducing new non-UE associated procedures.

Proposal 2-3: RAN3 agrees the Text Proposal for TS 38.473 provided in R3-23xxxx [3].
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<<<<<<<<<<<<<<<<<<<< 1st Change >>>>>>>>>>>>>>>>>>>>
8
NGAP Procedures

8.1
List of NGAP Elementary Procedures

In the following tables, all EPs are divided into Class 1 and Class 2 EPs (see subclause 3.1 for explanation of the different classes):

Table 8.1-1: Class 1 procedures

	Elementary Procedure
	Initiating Message
	Successful Outcome
	Unsuccessful Outcome

	
	
	Response message
	Response message

	AMF Configuration Update
	AMF CONFIGURATION UPDATE
	AMF CONFIGURATION UPDATE ACKNOWLEDGE
	AMF CONFIGURATION UPDATE FAILURE

	RAN Configuration Update
	RAN CONFIGURATION UPDATE
	RAN CONFIGURATION UPDATE ACKNOWLEDGE
	RAN CONFIGURATION UPDATE FAILURE

	Handover Cancellation
	HANDOVER CANCEL
	HANDOVER CANCEL ACKNOWLEDGE
	

	Handover Preparation
	HANDOVER REQUIRED
	HANDOVER COMMAND
	HANDOVER PREPARATION FAILURE

	Handover Resource Allocation
	HANDOVER REQUEST
	HANDOVER REQUEST ACKNOWLEDGE
	HANDOVER FAILURE

	Initial Context Setup
	INITIAL CONTEXT SETUP REQUEST
	INITIAL CONTEXT SETUP RESPONSE
	INITIAL CONTEXT SETUP FAILURE

	NG Reset
	NG RESET
	NG RESET ACKNOWLEDGE
	

	NG Setup
	NG SETUP REQUEST
	NG SETUP RESPONSE
	NG SETUP FAILURE

	Path Switch Request
	PATH SWITCH REQUEST
	PATH SWITCH REQUEST ACKNOWLEDGE
	PATH SWITCH REQUEST FAILURE

	PDU Session Resource Modify
	PDU SESSION RESOURCE MODIFY REQUEST
	PDU SESSION RESOURCE MODIFY RESPONSE
	

	PDU Session Resource Modify Indication
	PDU SESSION RESOURCE MODIFY INDICATION
	PDU SESSION RESOURCE MODIFY CONFIRM
	

	PDU Session Resource Release
	PDU SESSION RESOURCE RELEASE COMMAND
	PDU SESSION RESOURCE RELEASE RESPONSE
	

	PDU Session Resource Setup
	PDU SESSION RESOURCE SETUP REQUEST
	PDU SESSION RESOURCE SETUP RESPONSE
	

	UE Context Modification
	UE CONTEXT MODIFICATION REQUEST
	UE CONTEXT MODIFICATION RESPONSE
	UE CONTEXT MODIFICATION FAILURE

	UE Context Release
	UE CONTEXT RELEASE COMMAND
	UE CONTEXT RELEASE COMPLETE
	

	Write-Replace Warning 
	WRITE-REPLACE WARNING REQUEST
	WRITE-REPLACE WARNING RESPONSE
	

	PWS Cancel
	PWS CANCEL REQUEST
	PWS CANCEL RESPONSE
	

	UE Radio Capability Check
	UE RADIO CAPABILITY CHECK REQUEST
	UE RADIO CAPABILITY CHECK RESPONSE
	

	UE Context Suspend
	UE CONTEXT SUSPEND REQUEST
	UE CONTEXT SUSPEND RESPONSE
	UE CONTEXT SUSPEND FAILURE

	UE Context Resume
	UE CONTEXT RESUME REQUEST
	UE CONTEXT RESUME RESPONSE
	UE CONTEXT RESUME FAILURE

	UE Radio Capability ID Mapping
	UE RADIO CAPABILITY ID MAPPING REQUEST
	UE RADIO CAPABILITY ID MAPPING RESPONSE
	

	Broadcast Session Setup
	BROADCAST SESSION SETUP REQUEST
	BROADCAST SESSION SETUP RESPONSE
	BROADCAST SESSION SETUP FAILURE

	Broadcast Session Modification
	BROADCAST SESSION MODIFICATION REQUEST
	BROADCAST SESSION MODIFICATION RESPONSE
	BROADCAST SESSION MODIFICATION FAILURE

	Broadcast Session Release
	BROADCAST SESSION RELEASE REQUEST
	BROADCAST SESSION RELEASE RESPONSE
	

	Distribution Setup
	DISTRIBUTION SETUP REQUEST
	DISTRIBUTION SETUP RESPONSE
	DISTRIBUTION SETUP FAILURE

	Distribution Release
	DISTRIBUTION RELEASE REQUEST
	DISTRIBUTION RELEASE RESPONSE
	

	Multicast Session Activation
	MULTICAST SESSION ACTIVATION REQUEST 
	MULTICAST SESSION ACTIVATION RESPONSE
	MULTICAST SESSION ACTIVATION FAILURE

	Multicast Session Deactivation
	MULTICAST SESSION DEACTIVATION REQUEST
	MULTICAST SESSION DEACTIVATION RESPONSE
	

	Multicast Session Update
	MULTICAST SESSION UPDATE REQUEST
	MULTICAST SESSION UPDATE RESPONSE
	MULTICAST SESSION UPDATE FAILURE

	Timing Synchronization Status Reporting Control
	TIMING SYNCHRONIZATION STATUS REPORTING CONTROL
	TIMING SYNCHRONIZATION STATUS REPORTING CONTROL ACKNOWLEDGE
	TIMING SYNCHRONIZATION STATUS REPORTING CONTROL FAILURE


Table 8.1-2: Class 2 procedures

	Elementary Procedure
	Message

	Downlink RAN Configuration Transfer
	DOWNLINK RAN CONFIGURATION TRANSFER

	Downlink RAN Status Transfer
	DOWNLINK RAN STATUS TRANSFER

	Downlink NAS Transport
	DOWNLINK NAS TRANSPORT

	Error Indication
	ERROR INDICATION

	Uplink RAN Configuration Transfer
	UPLINK RAN CONFIGURATION TRANSFER

	Uplink RAN Status Transfer
	UPLINK RAN STATUS TRANSFER

	Handover Notification
	HANDOVER NOTIFY

	Initial UE Message
	INITIAL UE MESSAGE

	NAS Non Delivery Indication
	NAS NON DELIVERY INDICATION

	Paging
	PAGING

	PDU Session Resource Notify
	PDU SESSION RESOURCE NOTIFY

	Reroute NAS Request
	REROUTE NAS REQUEST

	UE Context Release Request
	UE CONTEXT RELEASE REQUEST

	Uplink NAS Transport
	UPLINK NAS TRANSPORT

	AMF Status Indication
	AMF STATUS INDICATION

	PWS Restart Indication
	PWS RESTART INDICATION

	PWS Failure Indication
	PWS FAILURE INDICATION

	Downlink UE Associated NRPPa Transport
	DOWNLINK UE ASSOCIATED NRPPA TRANSPORT

	Uplink UE Associated NRPPa Transport
	UPLINK UE ASSOCIATED NRPPA TRANSPORT

	Downlink Non UE Associated NRPPa Transport
	DOWNLINK NON UE ASSOCIATED NRPPA TRANSPORT

	Uplink Non UE Associated NRPPa Transport
	UPLINK NON UE ASSOCIATED NRPPA TRANSPORT

	Trace Start
	TRACE START

	Trace Failure Indication
	TRACE FAILURE INDICATION

	Deactivate Trace
	DEACTIVATE TRACE

	Cell Traffic Trace
	CELL TRAFFIC TRACE

	Location Reporting Control
	LOCATION REPORTING CONTROL

	Location Reporting Failure Indication
	LOCATION REPORTING FAILURE INDICATION

	Location Report
	LOCATION REPORT

	UE TNLA Binding Release
	UE TNLA BINDING RELEASE REQUEST

	UE Radio Capability Info Indication
	UE RADIO CAPABILITY INFO INDICATION

	RRC Inactive Transition Report
	RRC INACTIVE TRANSITION REPORT

	Overload Start
	OVERLOAD START

	Overload Stop
	OVERLOAD STOP

	Secondary RAT Data Usage Report
	SECONDARY RAT DATA USAGE REPORT

	Uplink RIM Information Transfer
	UPLINK RIM INFORMATION TRANSFER

	Downlink RIM Information Transfer
	DOWNLINK RIM INFORMATION TRANSFER

	Retrieve UE Information
	RETRIEVE UE INFORMATION

	UE Information Transfer
	UE INFORMATION TRANSFER

	RAN CP Relocation Indication
	RAN CP RELOCATION INDICATION

	Connection Establishment Indication
	CONNECTION ESTABLISHMENT INDICATION

	AMF CP Relocation Indication
	AMF CP RELOCATION INDICATION

	Handover Success
	HANDOVER SUCCESS

	Uplink RAN Early Status Transfer
	UPLINK RAN EARLY STATUS TRANSFER

	Downlink RAN Early Status Transfer
	DOWNLINK RAN EARLY STATUS TRANSFER

	Multicast Group Paging
	MULTICAST GROUP PAGING

	Broadcast Session Release Required
	BROADCAST SESSION RELEASE REQUIRED

	Timing Synchronization Status Report
	TIMING SYNCHRONIZATION STATUS REPORT


<<<<<<<<<<<<<<<<<<<< End of 1st Change >>>>>>>>>>>>>>>>>>>>
<<<<<<<<<<<<<<<<<<<< 2nd Change >>>>>>>>>>>>>>>>>>>>
8.y
Timing Synchronization Status Reporting Control Procedures
8.y.1
Timing Synchronization Status Reporting Control
8.y.1.1
General

The purpose of the Timing Synchronization Status Reporting Control is to allow the AMF to provision the NG-RAN timing synchronization status reporting as specified in TS 23.501 [9] and TS 23.502 [10]. The procedure uses non-UE associated signalling.
8.y.1.2
Successful Operation
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Figure 8.y.1.2-1: Timing Synchronization Status Reporting Control, successful operation.

The AMF initiates the procedure by sending a TIMING SYNCHRONIZATION STATUS REPORTING CONTROL message to the NG-RAN. The NG-RAN node responds with a TIMING SYNCHRONIZATION STATUS REPORTING CONTROL ACKNOWLEDGE message to acknowledge that it successully provision the timing synchronization status reporting control.
8.y.1.3
Unsuccessful Operation
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Figure 8.y.1.3-1: Timing Synchronization Status Reporting Control, unsuccessful operation.

If the NG-RAN node fails to provision provision the timing synchronization status reporting control, the NG-RAN node shall send a TIMING SYNCHRONIZATION STATUS REPORTING CONTROL FAILURE message.

8.y.1.4
Abnormal Conditions

Void.

8.y.2
Timing Synchronization Status Report
8.y.2.1
General

The purpose of the Timing Synchronization Status Report procedure is to provide the NG-RAN node’s timing synchronization status update as specified in TS 23.501 [9] and TS 23.502 [10]. The procedure uses non-UE associated signalling.
8.x.2.2
Successful Operation
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Figure 8.y.2.2-1: Timing Synchronization Status Report

The NG-RAN node initiates the procedure by sending a TIMING SYNCHRONIZATION STATUS REPORT message to the AMF. 

8.y.2.3
Abnormal Conditions

Void.

<<<<<<<<<<<<<<<<<<<< End of 2nd Change >>>>>>>>>>>>>>>>>>>>
<<<<<<<<<<<<<<<<<<<< 3rd  Change >>>>>>>>>>>>>>>>>>>>
9.2.6.z1
TIMING SYNCHRONIZATION STATUS REPORTING CONTROL
This message is sent by the AMF to provision the NG-RAN timing synchronization status reporting.

Direction: AMF ( NG-RAN node
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	Clock Quality Reporting Control Information
	M
	
	9.3.1.x1
	
	YES
	reject


Editor’s Note: This IE may be further refined based on SA2 and RAN3 progress.
9.2.6.z2
TIMING SYNCHRONIZATION STATUS REPORTING CONTROL ACKNOWLEDGE

This message is sent by the NG-RAN node to acknowledge the AMF provisioning of the NG-RAN timing synchronization status reporting.
Direction: NG-RAN node ( AMF
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore


9.2.6.z3
TIMING SYNCHRONIZATION STATUS REPORTING CONTROL FAILURE

This message is sent by the NG-RAN node to indicate failure of provisioning the NG-RAN timing synchronization status reporting.
Direction: NG-RAN node ( AMF
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	Cause
	M
	
	9.3.1.2
	
	YES
	ignore

	Time to Wait
	O
	
	9.3.1.56
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore


9.2.6.z4
TIMING SYNCHRONIZATION STATUS REPORT
This message is sent by the AMF to indicate RAN configuration update failure.
Direction: NG-RAN node ( AMF
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	RAN Timing Synchronization Status Information
	M
	
	9.3.1.x3
	
	YES
	ignore


Editor’s Note: This IE may be further refined based on SA2 and RAN3 progress.
<<<<<<<<<<<<<<<<<<<< End of 3rd Change >>>>>>>>>>>>>>>>>>>>
TSCTSF may receive node-level information about timing synchronization status from NG-RANgNB and/or UPF/NW-TT directly from OAM or alternatively, if supported by a node, using control plane signalling at node level. Node level signalling uses UMIC for UPF/NW-TT case and an AMF service to report N2 node level information for NG-RANgNB case. In the latter case, the AMF controls the gNB node level reporting and subscription using NGAP messages (see TS 38.413 [34]).


[…]


RAN nodesgNBs may be pre-configured with the thresholds for each timing synchronization status attribute, if supported, that is described in Table 5.27.1.12-1. When the network timing synchronization status exceeds the thresholds (i.e. status degradation), or the network timing synchronization status meets the thresholds again (i.e. status improvement), the RAN nodegNB notifies the TSCTSF (either using N2 node level signalling via AMF, or via OAM) with the RAN NodegNB ID, the scope of the timing synchronization status (i.e., all cells or a list of Cell IDs within a single gNB) and the corresponding network timing synchronization status (TSS) attributes as described in this clause.


[…]


6.2.1	AMF


---skipped---


-	Controlling the gNB’s time synchronization status reporting and subscription.





4.15.9.X.Y TSCTSF subscription to RAN and/or UPF/NW-TT timing synchronization status


�


Figure 4.15.9.X.Y-1: Procedure for TSCTSF subscription to RAN and/or UPF/NW-TT timing synchronization status


0.	The AF requests creation or modification of ASTI or PTP based time synchronization service as described in clauses 4.15.9.4 and 4.15.9.3 including clock quality acceptance criteria in the request. 


1-3.	(When the procedure is triggered by the AF request to influence the 5G access stratum time distribution or by PTP instance activation, modification):


Upon the reception of the clock quality acceptance criteria in the AF request in step 0, the TSCTSF needs to be subscribed to NG-RAN timing synchronization status updates at the NG-RAN nodes that may provision access stratum time distribution information to the target UE. NG-RAN timing synchronization status updates provisioning may be configured via OAM or via AMF (with node level signalling as illustrated in steps 1-3). Namf_NonUeN2MsgTransfer in step 1 contains the NG-RAN clock quality reporting control information to be forwarded transparently to the NG-RAN in step 2. Namf_NonUeN2InfoSubscribe initiates the subscription for the NG-RAN timing synchronization status updates in the AMF.


4.	(When the procedure is triggered by the AF request for PTP instance activation, modification and if the UPF/NW-TT is involved in providing time information to DS-TT):


	Upon the reception of the clock quality acceptance criteria in the AF request in step 0, the TSCTSF needs to be subscribed to UPF/NW-TT timing synchronization status updates at the UPF/NW-TT that may provision time information via PTP to the target UE. UPF/NW-TT timing synchronization status updates provisioning may be configured via OAM or via UMIC.


5.	If there is a change on its primary source, the NG-RAN node and/or the UPF/NW-TT detects a change on its timing synchronization status (e.g., degradation, failure, improvement).


6-7.	If the NG-RAN node detects a change on its timing synchronization status and timing synchronization status reporting is configured via the AMF in step 2, the NG-RAN node notifies the AMF providing a NG-RAN timing synchronization status update. The update can contain the information elements listed in Table 5.27.1.12-1 of TS 23.501 [2], gNB ID, and the scope of the timing synchronization status (as described in clause 5.27.1.12 in TS 23.501 [2]). The AMF forwards the update to the subscribed TSCTSF.








4.15.9.X.Z  AF requested network timing synchronization status subscription


An overall procedure for AF requested network timing synchronization status subscription is illustrated in Figure 4.15.9.X.Z-1.


�


Figure  4.15.9.X.Z-1: Procedure for AF requested network timing synchronization status


[…]


3.	If network timing synchronization status reports are provisioned using node-level signaling via control plane, the TSCTSF determines the serving AMF(s) and the UPF/NW-TT nodes (if applicable) for the UE(s) that needs to initiate network timing synchronization status monitoring.


	Otherwise, if network timing synchronizations status reports are provisioned via OAM, steps 4-7 and 11-13 are skipped.


4-6.	The TSCTSF requests NG-RAN timing synchronization status subscription to the AMF. The TSCTSF sends the configuration of the NG-RAN timing synchronization status reporting reporting to the NG-RAN via AMF using Namf_NonUeN2MsgTransfer. The AMF interacts with NG-RAN to configure the reporting using N2 signaling. Then, the TSCTSF initiates the subscription to NG-RAN timing synchronization status reporting at the AMF using Namf_NonUeN2InfoSubscribe. 


[…]


11.	If NG-RAN is configured to report timing synchronization status in step 5, the NG-RAN node notifies the status change to the AMF.  The update can contain the information elements listed in Table 5.27.1.12-1 of TS 23.501 [2], the gNB node ID, and the scope of the status report (i.e., the scope of the reference report ID as described in clause 5.27.1.12 in TS 23.501).


12.	The AMF forwards the information received from the NG-RAN to the TSCTSF. 
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