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>>>> Start of Changes <<<<
[bookmark: _Toc138763184]4.15.9.3.1	General
This procedure can be used by the AF to activate, modify or deactivate the (g)PTP instances in 5GS.
The AF may activate the time synchronization service using the Nnef_TimeSynchronization_ConfigCreate service operation. The service operation creates a time synchronization configuration based on the service parameters as indicated in the create request. The AF may update the time synchronization configuration using the Nnef_TimeSynchronization_ConfigUpdate service operation. The AF may deactivate the time synchronization service using the Nnef_TimeSynchronization_ConfigDelete service operation, which deletes the corresponding time synchronization service configuration. The AF may subscribe to time synchronization status report by providing clock quality acceptance criteria via Nnef_TimeSynchronization_ConfigCreate service operation. The AF may receive time synchronization service status update via Nnef_TimeSynchronization_UpdateNotify service operation. 5GS may provide a time synchronization status report to the AF in case of a PTP port is activated or deactivated due to a detected failure, degradation, or improvement of the service.
The Nnef_TimeSynchronization_ConfigCreate and Nnef_TimeSynchronization_ConfigUpdate request may contain the parameters as described in Table 4.15.9.3-1.
Table 4.15.9.3-1: Description of Time Synchronization service parameters
	Time Synchronization Parameter
	Description

	PTP instance type
	Identifies the requested PTP instance type as described in clause 5.27.1.4 of TS 23.501 [2].

	Transport protocol
	Identifies the requested transport protocol for PTP instance as described in clause 5.27.1.4 of TS 23.501 [2]. This is applicable for IEEE Std 1588 [76] Boundary Clock and Transparent Clock operation.

	PTP Profile
	Identifies the PTP profile for the PTP instance as requested by AF.

	Grandmaster enabled
	Indicates whether the AF requests the PTP instance in 5GS to be able to act as a grandmaster for PTP or gPTP (depending on the requested PTP instance type).
This is applicable for IEEE Std 1588 [76] Boundary Clock or IEEE Std 802.1AS [75] operation.
[optional]

	Grandmaster priority
	Indicates a priority used as defaultDS.priority1 when generating Announce message when 5GS acts as (g)PTP GM. Applicable only if the Grandmaster enabled = TRUE. If omitted, the default value as described in the PTP Profile is used.
[optional]

	Time Domain
	(g)PTP domain of the PTP instance as defined in IEEE Std 1588 [76].

	Temporal Validity Condition
	Indicates start-time and stop-time attributes that describe the time period when the time synchronization service for a PTP instance is active.
[optional]

	Spatial Validity Condition
	Indicates a geographical area (e.g. a civic address or shapes) or a TA list in which time synchronization service is enabled (NOTE 1).
[optional]

	Time synchronization error budget
	Indicates the time synchronization budget for the time synchronization service (as described in clause 5.27.1.9 of TS 23.501 [2]).
[optional]

	Clock quality detail level
	For (g)PTP services, its value, if provided, shall be set to "acceptable/not acceptable indication" (NOTE 2).
[optional]

	Clock quality acceptance criteria
	It indicates the acceptable criteria for the UE. It is defined based on the attributes
specified in Table 5.27.1.12-1 of TS 23.501 [2]. The parameter shall be included if the "clock quality detail level" is present.
[conditional]

	For each PTP port in the PTP instance

	Either UE identity (for a DS-TT port), or "N6 interface" indication
	Identifies the UE/DS-TT which the parameters below apply. "N6 interface" indicates that the parameters below apply to the N6 interface.
If the "PTP port" needs to be identified, this field refers to the UE identity (GPSI or SUPI).
If the N6 termination needs to be identified, then this field indicates "N6 interface" flag, instead of SUPI or GPSI.

	PTP enabled
	TRUE/FALSE. This is used to set the portDS.portEnable. If omitted, the default value as described in the PTP Profile is used.
[optional]

	Log Sync Interval
	Specifies the mean time interval between successive Sync messages. This is applicable for IEEE Std 1588 [76] Boundary Clock or IEEE Std 802.1AS [75] operation. If omitted, the default value as described in the PTP Profile is used.
[optional]

	Use management settable Log Sync Interval
	TRUE/FALSE. This is applicable if the PTP Profile is I IEEE Std 802.1AS [75].
When set to FALSE, the Log Sync Interval is used to set the initialLogSyncInterval as described in IEEE Std 802.1AS [75]. When set to TRUE, the Log Sync Interval is used to set the mgtSettableLogSyncInterval as described in IEEE Std 802.1AS [75].
If omitted, the default value as described in the IEEE Std 802.1AS [75] is used.
[optional]

	Log Announce Interval
	Specifies the mean time interval between successive Announce messages. This is applicable for IEEE Std 1588 [76] Boundary Clock or IEEE Std 802.1AS [75] operation. If omitted, the default value as described in the PTP Profile is used.
[optional]

	Use management settable Log Announce Interval
	TRUE/FALSE. This is applicable if the PTP Profile is IEEE Std 802.1AS [75].
When set to FALSE, the Log Announce Interval is used to set the initialLogAnnounceInterval as described in IEEE 802.1AS. When set to TRUE, the Log Announce Interval is used to set the mgtSettableLogAnnounceInterval as described in IEEE Std 802.1AS [75].
If omitted, the default value as described in the IEEE Std 802.1AS [75] is used.
[optional]

	NOTE 1:	A geographical area requested by an AF includes at least one tracking area (TA), i.e. the granularity is restricted to a TA level in this release of the specifications.
NOTE 2:	UE/DS-TT retrieves detailed information about (g)PTP services status from Announce messages, i.e. setting Clock Quality Detail Level to "Acceptable/Not Acceptable" indication can be used to specify Clock Quality Acceptance Criteria for Timing Synchronization Status (TSS) reporting towards the AF.



The AF may use Nnef_TimeSynchronization_CapsSubscribe service operation as described in clause 4.15.9.2 to learn the UE capabilities for time synchronization service. The Nnef_TimeSynchronization_CapsNotify service operation indicates the list of UE identities, User-plane Node ID and the Subscription Correlation ID. The AF can use the Subscription Correlation ID and the user-plane node ID received in the Nnef_TimeSynchronization_CapsNotify service operation as a target of the Nnef_TimeSynchronization_ConfigCreate request. The NEF uses the Subscription Correlation ID and user-plane node ID to determine the list of UEs and list of AF-sessions to which the Nnef_TimeSynchronization_ConfigCreate service operation is targeted to.

>>>> Next Change <<<<
[bookmark: _Toc138763190]4.15.9.5.1	Network timing synchronization status


Figure 4.15.9.5.1-1: 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 reporting control informationdetail level and clock quality acceptance criteria (if applicable) in the request.
	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.
	If network timing synchronization status reports are provisioned using node-level signalling 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 1-3 and 6-7 are skipped.
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):
[bookmark: _GoBack]	Upon the reception of the clock quality detail level and clock quality acceptance criteria (if applicable)reporting control information 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 timing synchronization status reporting to be forwarded 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.	The RAN node is pre-configured for the thresholds for each timing synchronization status attribute as described in clause 5.27.1.12 of TS 23.501 [2]. When the network timing synchronization status exceeds or meets again any of the pre-configured, the NG-RAN node 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 of TS 23.501 [2]). The AMF forwards the update to the subscribed TSCTSF.	Comment by Yuan Tao: the scope of the timing synchronization status could be gNB ID or a list of Cell IDs.
8.	If the UPF/NW-TT detects a change on its timing synchronization status and timing synchronization status reporting is configured via UMIC in step 5, the UPF/NW-TT notifies the TSCTSF providing a UPF/NW-TT timing synchronization status update via UMIC. The update can contain the information elements listed in Table 5.28.3.1-2 of TS 23.501 [2].
9.	Upon the reception of a change in the NG-RAN and/or NW-TT timing synchronization status update, the TSCTSF shall determine if the UE is impacted and whether the clock quality acceptance criteria can still be met. For each scope of the timing synchronization status received from the RAN in step 7, if the status indicates degradation, TSCTSF may set the Area of Interest to gNB node ID(s), or Cell IDs in the scope of the timing synchronization status. The TSCTSF uses the resulted Area of Interest to subscribe for the UE presence in Area of Interest from the AMF that is serving the gNB node ID as described in clause 5.27.1.12 of TS 23.501 [2]. If the status indicates recovery, the TSCTSF may remove the corresponding scope from the subscription.
	Upon reception of notification for the UE presence in the Area of Interest, if the TSCTSF determines that the UE is impacted for ASTI service, the TSCTSF performs steps 15-16 in clause 4.15.9.4 to notify the AF the acceptance criteria result.
	Upon reception of notification for the UE presence in the Area of Interest, if the TSCTSF determines that the UE is impacted for PTP service, the TSCTSF performs steps 9-11 in clause 4.15.9.3.2 to notify the AF the acceptance criteria result.

>>>> End of Changes <<<<
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