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---Start of the 1st Change---

[bookmark: _Toc75411584]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.
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).


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.
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.

	The TSCTSF uses the procedure described in clause 4.15.6.9.2 to activate the 5G reference time distribution for the corresponding SUPI; the TSCTSF searches the AM-PCF for the UE using Nbsf_Management_Subscribe with SUPI as in step 2a in clause 4.15.6.9.2. The TSCTSF invokes the Npcf_AMPolicyAuthorization with the AM-PCF as in step 2c in clause 4.15.6.9.2 and requests the AM-PCF to submit the 5G reference time parameters to the UE. The BSF notifies the TSCTSF if the AM-PCF for the UE is changed. 
	(in the case of Ntsctsf_TimeSynchronization_ConfigDelete): The TSCTSF uses the procedure described in clause 4.15.6.9.2 to deactivate the 5G reference time distribution for the corresponding SUPI; the TSCTSF invokes the Npcf_AMPolicyAuthorization with the AM-PCF as in step 2c in clause 4.15.6.9.2 and requests the AM-PCF to submit the 5G reference time parameters to the UE.

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.

  ---Next Change---

4.15.9.4	Time Synchronization using 5G Reference time distribution: activation, modification, and deactivation

Editor's Note: how the AF is able to control the 5G Reference time distribution is FFS. 

The AF can use the procedure described in clause 4.15.6.9.3 to activate, update or stop the 5G reference time distribution by requesting modification of access and mobility policies for one UE, group of UEs or any UE using the DNN and S-NSSAI. 

The PCF for the UE subscribes to policy data related to AM influence (Data Set = Application Data; Data Subset = AM influence information, Data Key = S-NSSAI and DNN and/or Internal Group Identifier or SUPI) as described in clause 4.15.6.9.3. The Data Subset = AM influence information contains the Reference-time parameters as described in Table 4.15.9.4-1 as received from the AF.
If the AM-PCF notices that the UE identity is applicable for the Reference-time parameters as received from the UDR, and there is no DNN/S-NSSAI associated with the UE identity in the UDR (i.e. the reference time parameters apply to any DNN/S-NSSAI), the AM-PCF updates the AM policy for the reference time parameters and notifies the AMF by Npcf_AMPolicyControl_UpdateNotify request as in Step 8 in Figure 4.15.6.9.3. The AMF sends the reference-time parameters to the NG-RAN via N2. 

If the reference-time parameters in UDR are associated with a DNN/S-NSSAI for the SUPI (i.e. the parameters are valid only for a DNN/S-NSSAI), the AM-PCF may subscribe for the PCF for the PDU Session using Nbsf_Management_Subscribe with SUPI and (DNN, S-NSSAI) as parameters as in Step 6a in Figure 4.15.6.9.3. Upon PDU Session establishment or release, the BSF notifies the AM-PCF that an SM-PCF has registered or deregistered for the SUPI and (DNN, S-NSSAI), respectively. The AM-PCF determines the most stringent reference time parameters for the UE (e.g. if the 5G reference time distribution is enabled for any DNN/S-NSSAI with a ongoing PDU Session, then the 5G reference time distribution is enabled for the UE). The AM-PCF updates the AM-policy and notifies the AMF by Npcf_AMPolicyControl_UpdateNotify request as in Step 8 in Figure 4.15.6.9.3. The AMF updates the reference-time parameters to the NG-RAN via N2. 
Upon receiving the reference-time parameters from the AMF via N2, the NG-RAN may enable or disable the 5G reference time distribution as described in TS 38.331 [12]. 
The 5G reference time distribution parameters that can be indicated by the AF in the Nnef_AMInfluence service are described in in Table 4.15.9.4-1. 





Table 4.15.9.4-1: Description of 5G reference time distribution parameters 
	Parameter
	Description

	5G reference time distribution (enable, disable)
	Indicates that the reference time distribution via Uu reference point should be activated or deactivated for the associated UE identities. 



  ---Next Change---
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[bookmark: _Toc75411589]4.16.1.2	AM Policy Association Establishment with new Selected PCF


Figure 4.16.1.2-1: AM Policy Association Establishment with new Selected PCF
This procedure concerns both roaming and non-roaming scenarios.
In the non-roaming case the role of the V-PCF is performed by the PCF. For the roaming scenarios, the V-PCF interacts with the AMF.
1.	Based on local policies, the AMF decides to establish AM Policy Association with the (V-)PCF then steps 2 to 3 are performed under the conditions described below.
2.	[Conditional] If the AMF has not yet obtained Access and Mobility policy for the UE or if the Access and Mobility policy in the AMF are no longer valid, the AMF requests the PCF to apply operator policies for the UE from the PCF. The AMF sends Npcf_AMPolicyControl_Create to the (V-)PCF to establish an AM policy control association with the (V-)PCF. The request includes the following information: SUPI, Internal Group (see clause 5.9.7 of TS 23.501 [2]), subscription notification indication and, if available, Service Area Restrictions, RFSP index, Subscribed UE-AMBR, List of Subscribed UE-Slice-MBR, the Allowed NSSAI, Target NSSAI (see clause 5.3.4.3.3 of TS 23.501 [2]), GPSI which are retrieved from the UDM during the update location procedure, and may include Access Type and RAT Type, PEI, ULI, UE time zone, and Serving Network (PLMN ID, or PLMN ID and NID, see clause 5.34 of TS 23.501 [2]).
	When AMF utilizes an NWDAF, it may add the NWDAF serving the UE identified by the NWDAF instance ID. Per NWDAF service instance the Analytics ID(s) are also included.
	If the AMF supports the control of 5G reference time distribution with NG-RAN, the AMF adds an indication for the support in the request.
3.	The (V)-PCF responds to the Npcf_AMPolicyControl_Create service operation. The (V)-PCF provides Access and mobility related policy information (e.g. Service Area Restrictions) as defined in clause 6.5 of TS 23.503 [20]. In addition, (V)-PCF can provide Policy Control Request Trigger of AM Policy Association to AMF. In the non-roaming case, the PCF may subscribe to Analytics from NWDAF as defined in clause 6.1.1.3 of TS 23.503 [20].
	The AMF is implicitly subscribed in the (V-)PCF to be notified of changes in the policies.
	The (V-)PCF may register to the BSF as the PCF that handles the AM Policy Association for this UE. This is performed by using the Nbsf_Management_Register operation, providing as inputs the UE SUPI/GPSI and the PCF identity.
4.	[Conditional] The AMF deploys the Access and mobility related policy information which includes storing the Service Area Restrictions and Policy Control Request Trigger of AM Policy Association, provisioning Service Area Restrictions to the UE and provisioning the RFSP index, the UE-AMBR, List of UE-Slice-MBR and Service Area Restrictions to the NG-RAN as defined in TS 23.501 [2].
[bookmark: _Toc75411596]  ---Next Change---


4.16.2.2	AM Policy Association Modification initiated by the PCF
The AM Policy Association modification procedure may be initiated by an internal PCF event or by PCF obtaining pertinent analytics information from an NWDAF.
The following procedure is applicable to AM Policy Association modification due to Case B.


Figure 4.16.2.2-1: AM Policy Association Modification initiated by the PCF
The procedure driven by a PCF internal event applies to concerns both roaming and non-roaming scenarios and when driven by NWDAF, applies only to non-roaming scenarios.
An AM Policy Association is established, with the V-PCF in case of roaming or with the PCF in a non-roaming case as described in clause 4.16.1.2 before this procedure is triggered.
In the non-roaming case the role of the V-PCF is performed by the PCF. For the roaming scenarios, the V-PCF interacts with the AMF.
NOTE:	The V-PCF/PCF stores the access and mobility control policy information provided to the AMF.
1.	[Conditional] The PCF determines internally that the new status of the UE context requires new policies, potentially triggered by an AF as described in clause 4.15.6.9 or by a notification from the UDR. This may be triggered by obtaining pertinent analytics information from an NWDAF as described in clause 6.1.1.3 of TS 23.503 [20].
2.	The (V-)PCF in case of roaming and PCF in a non-roaming case makes a policy decision. The PCF may also decide to subscribe to a new Analytics ID from NWDAF as described in clause 6.1.1.3 of TS 23.503 [20].
3.	The (V-)PCF in the roaming case and the PCF in a non-roaming case sends Npcf_AMPolicyControl_UpdateNotify including AM Policy Association ID associated with the SUPI defined in TS 29.507 [32]. The policy update may include Service Area Restrictions, UE-AMBR, or RFSP index value , or 5G reference time distribution parameters as described in Table 4.15.9.4-1. If an AF has previously subscribed to event request for allocation of service area coverage outcome in step 1, the (V-)PCF checks if the allocated service area coverage was changed and sends a respective notification to the AF using Npcf_AMPolicyAuthorization_Notify as defined in clause 6.3.1.18 in TS 23.503 [20].
4.	The AMF deploys and stores the updated Access and mobility related policy information, which includes storing the Service Area Restrictions and Policy Control Request Trigger of AM Policy Association, provisioning of the Service Area Restrictions to the UE and provisioning the RFSP index, UE-AMBR and Service Area Restrictions to the NG-RAN, and provisioning the 5G reference time distribution parameters to the NG-RAN.

---Next Change---

[bookmark: _Toc75411939]5.2.5.8	Npcf_AMPolicyAuthorization Service
[bookmark: _Toc75411940]5.2.5.8.1	General
Service description: This service is to authorise an AF request and potentially create or change access and mobility management policies of a UE based on the request of the authorized AF. This service allows the NF consumer to subscribe/unsubscribe the notification of events for related to a user (i.e. a SUPI) that has an AM or UE Policy Association established, or both, the list of events are defined in clause 6.1.3.18 of TS 23.503 [20].
[bookmark: _Toc75411941]5.2.5.8.2	Npcf_AMPolicyAuthorization_Create service operation
Service operation name: Npcf_AMPolicyAuthorization_Create
Description: Authorizes the request, and optionally determines and installs AM Policy Control Data according to the information provided by the NF Consumer.
Inputs, Required: SUPI.
Inputs, Optional: Throughput requirements, service coverage requirements, 5G reference time distribution parameters as described in Table 4.15.9.4-1, policy duration, AF Application Identifier, subscribed events.
The subscribed event includes Event ID as specified in Npcf_AMPolicyAuthorization_Notify service operation, Event Reporting Information defined in Table 4.15.1-1 (only the Event Reporting mode and the immediate reporting flag when applicable), Notification Target Address.
Outputs, Required: Success or Failure.
Outputs, Optional: Identification of the created application context, the inputs that can be accepted by the PCF.
[bookmark: _Toc75411942]5.2.5.8.3	Npcf_AMPolicyAuthorization_Update service operation
Service operation name: Npcf_AMPolicyAuthorization_Update
Description: Provides updated information to the PCF.
Inputs, Required: Identification of the application context.
Inputs, Optional: Throughput requirements, service coverage requirements, 5G reference time distribution parameters as described in Table 4.15.9.4-1, policy duration.
Outputs, Required: Success or Failure.
Outputs, Optional: The inputs that can be accepted by the PCF.
[bookmark: _Toc75411943]5.2.5.8.4	Npcf_AMPolicyAuthorization_Delete service operation
Service operation name: Npcf_AMPolicyAuthorization_Delete
Description: Provides means for the NF Consumer to delete an application context.
Inputs, Required: Identification of the application context.
Inputs, Optional: None.
Outputs, Required: Success or Failure.
Outputs, Optional: None.
[bookmark: _Toc75411944]5.2.5.8.5	Npcf_AMPolicyAuthorization_Notify service operation
Service operation name: Npcf_AMPolicyAuthorization_Notify
Description: provided by the PCF to notify NF consumers of the subscribed events.
Inputs, Required: Subscription Correlation ID, Event ID.
The event that can be subscribed is the event for request for allocation of service area coverage defined in clause 6.1.3.18 of TS 23.503 [20].
Inputs, Optional: Event information as defined in clause 6.1.3.18 of TS 23.503 [20].
Outputs, Required: Operation execution result indication.
Outputs, Optional: None.
[bookmark: _Toc75411945]5.2.5.8.6	Npcf_AMPolicyAuthorization_Subscribe service operation
Service operation name: Npcf_AMPolicyAuthorization_Subscribe
Description: provided by the PCF for NF consumers to explicitly subscribe the notification of events.
Inputs, Required: Event ID as specified in Npcf_AMPolicyAuthorization_Notify service operation, Event Reporting Information defined in Table 4.15.1-1 (only the Event Reporting mode and the immediate reporting flag when applicable), Notification Target Address.
Inputs, Optional: Subscription Correlation ID (in the case of modification of the event subscription).
Outputs, Required: When the subscription is accepted: Subscription Correlation ID.
Outputs, Optional: None.
[bookmark: _Toc75411946]5.2.5.8.7	Npcf_AMPolicyAuthorization_Unsubscribe service operation
Service operation name: Npcf_AMPolicyAuthorization_Unsubscribe
Description: Enable NF consumers to explicitly unsubscribe the notification of PCF events related to Npcf_AMPolicyAuthorization_Subscribe operation.
Inputs, Required: Subscription Correlation ID.
Inputs, Optional: None.
Outputs, Required: Success or Failure.
Outputs, Optional: None.


[bookmark: _Toc68062471]

---End of Changes---
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