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* * * First Change * * *

4.15.9.3
Time Synchronization activation, modification, and deactivation

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 synchnonization service configuration.
NOTE:
The Ntsctsf_TimeSynchronization_ConfigCreate service operation is used by the AF considered to be trusted by the operator to interact directly with TSCTSF to activate the time synchronization 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

	Time synchronization distribution method
	Identifies the time synchronization distribution method requested by AF.

Allowed values: IEEE Std 1588 [76] operation (i.e. as a Boundary Clock, peer-to-peer Transparent Clock, or end-to-end Transparent Clock) and transport protocol (Ethernet, UDP over IPv4, or UDP over IPv6), IEEE Std 802.1AS [75] operation, or Access Stratum-based 5G clock sync.

	PTP Profile
	Identifies the PTP profile requested by AF.

	Grandmaster enabled
	Indicates whether AF requests 5GS to act as a grandmaster for PTP or gPTP (depending on the requested Time synchronization distribution method).

This is applicable for IEEE Std 1588 [76] or IEEE Std 802.1AS [75] operation.

[optional]

	Gandmaster priority
	Indicates a priority used as defaultDS.priority1 when generating Announce message when 5GS acts as (g)PTP GM.

[optional]

	Time Domain
	As defined in IEEE Std 1588 [76].

[optional]

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


The AF may use Nnef_ 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 in the Nnef_TimeSynchronization_ConfigCreate service operation to identify the target of the 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.

Editor's note:
How a clock accuracy parameter as well as other parameters for time synchronization can be supported is FFS (pending RAN WG2 response LS).
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Figure 4.15.9.3-1: Nnef_TimeSynchronization_ConfigCreate, ConfigUpdate and ConfigUpdateNotify operations

1.
The AF creates a time synchronization service configuration by invoking Nnef_TimeSynchronization_ConfigCreate service operation. The request includes the parameters as described in table 4.15.9.3.1. The request contains a Subscription Correlation ID and user-plane node ID as a reference to the target of the UEs and AF-sessions.


The create request creates also a subscription for the changes in the time synchronization service configuration.

2.
The NEF authorizes the request. After successful authorization, the NEF invokes the Ntsctsf_TimeSynchronization_ConfigCreate service operation with the corresponding TSCTSF.

The AF that is part of operator's trust domain may invoke the services directly with TSCTSF.
3.
The TSCTSF responds with the Ntsctsf_TimeSynchronization_ConfigCreate response, including a reference to the time synchronization service configuration.

4.
The NEF responds with the Nnef_TimeSynchronization_ConfigCreate response, including a reference to the time synchronization service configuration.

5-6.
The TSCTSF uses the Subscription Correlation ID and user-plane node ID in Ntsctsf_TimeSynchronization_ConfigCreate to determine the target UEs and corresponding AF-sessions. The TSCTSF uses the procedures described in clause K.2.2 of TS 23.501 [2] to configure and initialize the PTP instances in the DS-TT(s) and NW-TT. The TSCTSF constructs a PMIC to each DS-TT/UE to activate the time synchronization service in DS-TT in respect to the service parameters in the request in step 1. The TSCTSF constructs PMIC(s) and UMIC to NW-TT to activate the time synchronization service in NW-TT in respect to the service parameters in the request in step 2.


The TSCTSF interacts with the PCF by triggering a Npcf_PolicyAuthorization_Update request message as described in clause 4.16.5.2. Upon reception of responses from each DS-TT and NW-TT, the TSCTSF determines the state of the time synchronization configuration.


The TSCTSF maintains association between list of AF-sessions, corresponding time synchronization configuration, and Subscription Correlation ID and user-plane node ID as given in step 1.


The TSCTSF constructs a PMIC to each DS-TT/UE to subscribe for the port management information changes in the DS-TT. The TSCTSF constructs PMIC(s) and UMIC to NW-TT to subscribe for the port management and user-plane management information changes in NW-TT.


The create request creates also a subscription for the changes in the time synchronization service configuration.

7.
The TSCTSF notifies the NEF (or AF) with the Ntsctsf_TimeSynchronization_ConfigUpdateNotify service operation, containing the reference to the time synchronization service configuration and the current state of the time synchronization service configuration.

8.
The NEF notifies the AF with the Ntsctsf_TimeSynchronization_ConfigUpdateNotify service operation, containing the reference to the time synchronization service configuration and the current state of the time synchronization service configuration.

9.
Upon a change in the PTP instance in the DS-TT or NW-TT, the DS-TT or NW-TT report the change via PMIC or UMIC to the TSCTSF as described in clause K.2.2 of TS 23.501 [2].


Upon PDU Session Establishment as defined clause 4.3.2.2.1-1, steps 4-7 in Figure 4.15.9.2-1 are repeated for the new PDU Session and the TSCTSF may notify the NEF (or AF) for the Time Synchronization capability event, optionally with the updated time synchronization capabilities, as described in step 10 in Figure 4.15.9.2-1.


As part of step 9 in Figure 4.15.9.2-1 the TSCTSF adds the new AF-session to the list of the AF sessions that are associated with the user-plane Node ID, the time synchronization capabilities, and the reference to the time synchronization capabilities (Subscription Correlation ID).


If the TSCTSF determines time synchronization service is active for the Subscription Correlation ID and user-plane node ID associated with the new AF-session, the TSCTSF uses the procedures described in clause K.2.2 of TS 23.501 [2] to configure and initialize the PTP instances in the DS-TT of the new PDU Session.

10.
The TSCTSF updates the state of the time synchronization configuration and may notify the NEF (or AF) with the Ntsctsf_TimeSynchronization_ConfigUpdateNotify service operation, containing the reference to the time synchronization service configuration and the updated state of the time synchronization service configuration.

11.
The NEF notifies the AF with the Nnef_TimeSynchronization_ConfigUpdateNotify service operation, containing the reference to the time synchronization service configuration and the updated state of the time synchronization service configuration.
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