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[bookmark: _Toc493487903]FIRST CHANGE


[bookmark: _Toc91153845]4.15.9.2	Exposure of UE availability for Time Synchronization service
The procedure is used by the AF to subscribe to notifications and to explicitly cancel a previous subscription for UE availability for time synchronization service. Cancelling is done by sending Nnef_TimeSynchronization_CapsUnsubscribe request identifying the subscription to cancel with Subscription Correlation ID.




Figure 4.15.9.2-1: Procedure for exposing 5GS and/or UE availability and capabilities for Time Synchronization services
1.	The PCF determines if existing PDU Sessions are potentially impacted by time synchronization service (based on local configuration or SM Policy Association). For each of these PDU Sessions, the PCF invokes Npcf_PolicyAuthorization_Notify service operation to the TSCTSF discovered and selected as described in clause 6.3.24 of TS 23.501 [2]
	If PMIC/UMIC information from the DS-TT or NW-TT is available at the PCF, the PCF reports it to the TSCTSF invoking Npcf_PolicyAuthorization_Notify.
2.	The AF subscribes to the UE availability for time synchronization service and provides the associated Notification Target Address of the AF by sending Nnef_TimeSynchronization_CapsSubscribe request.
	Report Type defines the type of reporting requested (e.g. one-time reporting, periodic reporting or event based reporting).
	The request may include DNN and slicing information (S-NSSAI) and shall include an AF-Service-Identifier. If the DNN and S-NSSAI are omitted in the request, the NEF uses the AF-Service-Identifier to determine the target DNN and slicing information (S-NSSAI).
	The Event Filter may include a list of UE identifiers (GPSIs) or Groups of UEs identified by an External Group Identifier that further define the subset of the target UEs. If the request does not include UE identifiers, the request is targeted to any UE with a PDU Session using the DNN and S-NSSAI. The NEF uses the UDM service to map the GPSIs to SUPIs and to map the External Group Identifier to Internal Group Identifier.
	Additionally, the Event Filter may include one or more of the requested PTP instance type, requested transport protocol for PTP, or requested PTP Profile as described in Table 5.2.6.25.6-1.
	When the NEF processes the AF request the AF-Service-Identifier may be used to authorize the AF request.
	Depending on the AF-Service-Identifier and/or DNN/S-NSSAI, the NEF may reject the request if the the list of UE identities or External Group Identifier is not included in the request.
	To remove an existing time synchronization service configuration, the AF invokes Nnef_TimeSynchronization_CapsUnsubscribe service operation and provides the Subscription Correlation ID.
3.	The NEF discovers the TSCTSF as described in clause 6.3.24 of TS 23.501 [2]. The NEF invokes the Ntsctsf_TimeSynchronization_CapsSubscribe request service operation to the selected TSCTSF.
	The AF that is part of operator's trust domain may invoke the services directly with TSCTSF as described in clause 6.3.24 of TS 23.501 [2].
4.	(in the case of Ntsctsf_TimeSynchronization_CapsSubscribe): The TSCTSF identifies the affected AF session(s) based on the parameters received in step 3 and interacts with the PCF by triggering a Npcf_PolicyAuthorization_Update request message.
	(in the case of Ntsctsf_TimeSynchronization_CapsUnsubscribe): The TSCTSF uses the Subscription Correlation ID to determine the AF sessions and interacts with the PCF(s) by triggering a Npcf_PolicyAuthorization_Delete request message. Steps 8-13 are skipped.
5.	TSCTSF acknowledges the execution of Ntsctsf_TimeSynchronization_CapsSubscribe to the requester that initiated the request. The acknowledgement contains a Subscription Correlation ID that the requester can use to cancel or modify the subscription.
6.	NEF acknowledges the execution of Nnef_TimeSynchronization_CapsSubscribe to the requester that initiated the request. The acknowledgement contains a Subscription Correlation ID that the AF can use to cancel or modify the subscription.
7.	As part of Npcf_PolicyAuthorization_Create/Update request, the TSCTSF uses the procedures as described in clause K.2.1 of TS 23.501 [2] to determine the (g)PTP capabilities from the DS-TT. If the TSCTSF has not determined the (g)PTP capabilities from the NW-TT, the TSCTSF determines the capabilities using the procedures as described in clause K.2.1 of TS 23.501 [2].
	The TSCTSF composes the time synchronization capabilities for the DS-TT/UE(s) connected to the NW-TT based on the capability information received from the DS-TT(s) and NW-TT. If the Ntsctsf_TimeSynchronization_CapsSubscribe request include an Event Filter with one or more of the requested PTP instance type, requested transport protocol for PTP, or requested PTP Profile, the TSCTSF considers only the DS-TT(s) and NW-TT(s) with these capabilities as part of the time synchronization capability set that is reported to the NEF (or AF).
	The TSCTSF maintains association between the user-plane Node ID, the time synchronization capabilities, the reference to the capabilities (as identified by the Subscription Correlation ID), the Event Filter (if available), the NEF or AF Notification Target Address, and list of the AF sessions with PCFs with this user-plane Node ID. If the Ntsctsf_TimeSynchronization_CapsSubscribe request includes one or more Event Filter(s), the TSCTSF considers only the matching UE identities and the DS-TT(s) and NW-TT(s) with the matching capabilities to be included in the associated AF sessions.
8.	The TSCTSF sends Ntsctsf_TimeSynchronization_CapsNotify (as described in clause 5.2.27.2.8) to the NEF. The message includes the time synchronization capabilities as composed in step 7. The message contains one or more user-plane Node ID(s) and a list of UE identifiers associated to each user-plane Node ID. The user-plane Node ID identifies the NW-TT to where the UE/DS-TT(s) are connected to.
9. The NEF sends Nnef_TimeSynchronization_CapsNotify with Time Synchronization capability event (as described in Table 5.2.6.25.8-1) to the AF.
10-11.	Upon PDU Session Establishment as defined clause 4.3.2.2.1-1, steps 1,7, 8 and 97 are repeated for the new PDU Session.
12.	If necessary, the TSCTSF may update the time synchronization capabilities for the DS-TT/UE(s) connected to the NW-TT based on the capability information received from the new DS-TT. The TSCTSF sends Ntsctsf_TimeSynchronization_CapsNotify with Time Synchronization capability event (as described in Table 5.2.6.25.8-1) containing the updated capabilities and the UE identifier of the new PDU Session to the NEF.
13.	The NEF sends Nnef_TimeSynchronization_CapsNotify containing the updated capabilities and the UE identifier of the new PDU Session to the AF.

Next CHANGE

[bookmark: _Toc91153851]4.15.9.4	Procedures for management of 5G access stratum time distribution
The AF can use the procedure to activate, update or delete the 5G access stratum time distribution for one UE, group of UEs or any UE using the DNN and S-NSSAI.
The AF may query the status of the 5G access stratum time distribution using Nnef_TimeSynchronization_ASTIGet service operation. The Nnef_TimeSynchronization_ASTICreate and Nnef_TimeSynchronization_ASTIUpdate request may contain the parameters as described in Table 4.15.9.4-1.
Table 4.15.9.4-1: Description of 5G access stratum time distribution parameters
	Parameter
	Description

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

	Time synchronization error budget
	Indicates the time synchronization error budget for the time synchronization service (as described in clause 5.27.1.8 of TS 23.501 [2]).
[optional]

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





Figure 4.15.9.4: Management of 5G access stratum time information
1.	AM Policy Association establishment as described in clause 4.16.1.
2.	The PCF subscribes to policy data related to time synchronization (Data Set = Application Data; Data Subset = Time-Sync data, Data Key = S-NSSAI and DNN and/or Internal Group Identifier or SUPI).
NOTE 1:	The subscription by the PCF for a UE provides only the target UE(s) as data key (contrary to the subscription by the PCF for a PDU Session, which provides target UE(s), DNN, and S-NSSAI as data keys).
3.	(When the procedure is triggered by the AF request to influence the 5G access stratum time distribution):
-	To create a new request, the AF provides access stratum time distribution parameters to the NEF using the Nnef_TimeSynchronization_ASTICreate service operation (together with the AF identifier and potentially further inputs as specified in table 4.15.9.4-1), including a target (one UE identified by SUPI or GPSI, a group of UEs identified by an External Group Identifier, or all UEs connected to a combination of DNN/S-NSSAI). The request may also contain a temporal validity condition. The NEF maps the External Group Identifier to an Internal Group Identifier and any GPSI to a SUPI.
-	To update or remove an existing request, the AF invokes an Nnef_TimeSynchronization_ASTIUpdate or Nnef_TimeSynchronization_ASTIDelete service operation providing the corresponding AF Transaction Id.
	The AF that is part of operator's trust domain may invoke the services directly with TSCTSF.
NOTE 2:	Steps 1, 2, and 3 can occur in any order.
4.	(When the procedure is triggered by the AF request to influence the 5G access stratum time distribution):
-	The NEF authorizes the request. After successful authorization, the NEF invokes the Ntsctsf_TimeSynchronization_ASTICreate service operation with the corresponding TSCTSF discovered and selected as described in clause 6.3.24 of TS 23.501 [2].
5.	(When the procedure is triggered by the AF request to influence the 5G access stratum time distribution):
-	The TSCTSF determines whether the targeted UE is part of a PTP instance in 5GS, if so the TSCTSF rejects the request (steps 6-10 .are skipped). The TSCTSF associates the 5G access stratum time distribution parameters with a SUPI without DNN, S-NSSAI when storing them to the UDR.
	(When the procedure is triggered by PTP instance activation, modification, or deactivation in the TSCTSF):
-	If time synchronization error budget is provided by the AF, the TSCTSF may use the PTP port state of each DS-TT to determine an Uu time synchronization error budget for corresponding SUPIs that are part of the PTP instance.
-	If time synchronization error budget is provided by the AF, the TSCTSF calculates the Uu time synchronization error budget as described in clause 5.27.1.9 of TS 23.501 [2]. If the TSCTSF receives multiple time synchronization error budgets for a given UE, then the TSCTSF picks the most stringent budget.
	Then, TSCTSF stores the 5G access stratum time distribution parameters in the UDR (Data Set = Application Data; Data Subset = Time-Sync data, Data Key = Internal Group Identifier or SUPI). The Time-Sync data contains 5G access stratum time distribution indication (enable, disable) and optionally the calculated Uu time synchronization error budget.
6.	The UDR informs the TSCTSF about the result of the operation of step 5.
7.	The UDR notifies the PCF(s) that have a matching subscription (from step 2) about the data stored, updated, or removed in step 5. If matching entries already existed in the UDR when step 5 is performed, this shall be immediately reported to the PCF.
8.	If the 5G access stratum time distribution 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 PCF for the UE may discover the PCF for the PDU Session using Nbsf_Management_Subscribe with SUPI and (DNN, S-NSSAI) as parameters.
9.	Upon PDU Session establishment, if the PCF of the UE has subscribed for discovery of the PCF for the PDU Session from the BSF, the BSF provides to the PCF of the UE the identity of the PCF for the PDU Session and the UE address for the requested SUPI and (DNN, S-NSSAI) combination via an Nbsf_Management_Notify operation. If a matching entry already exists in the BSF when step 8 is performed, this shall be immediately reported to the PCF for the UE.
10.	The PCF takes a policy decision and then it may initiate an AM Policy Association Modification procedure initiated by the PCF for the UE may be performed as described in clause 4.16.2.2. As part of this, the 5G access stratum time distribution indication and the Uu time synchronization error budget are provided to NG-RAN. Based on this, NG-RAN provides the 5GS access stratum time to the UE according to the Uu time synchronization error budget as provided by the TSCTSF (if supported by UE and NG-RAN).
NOTE 3:	This release of the specification assumes that deployments ensure that the targeted UEs and the NG-RAN nodes serving those UEs support Rel-17 propagation delay compensation as defined in TS 38.300 [30].
11.	The TSCTSF responds the AF with the Ntsctsf_TimeSynchronization_ASTI operation response, including a reference to the time synchronization service configuration.
12.	The NEF informs the AF about the result of the Nnef_TimeSynchronization_ASTI operation performed in step 3.

Next CHANGE

[bookmark: _Toc20204238][bookmark: _Toc27894930][bookmark: _Toc36192011][bookmark: _Toc45193101][bookmark: _Toc47592733][bookmark: _Toc51834820][bookmark: _Toc91153871]4.16.5.1	SMF initiated SM Policy Association Modification
The SMF may initiate the SM Policy Association Modification procedure if a Policy Control Request Trigger is met.
NOTE 1:	When SMF instance is changed within the same SMF set the callback URI can be updated via this procedure.


Figure 4.16.5.1-1: SMF initiated SM Policy Association Modification
For local breakout roaming, the interaction with HPLMN (e.g. step 2) is not used. In local breakout roaming, the V-PCF interacts with the UDR of the VPLMN.
1.	When a Policy Control Request Trigger condition is met the SMF requests to update (Npcf_SMPolicyControl_Update) the SM Policy Association and provides information on the conditions that have been met as specified in clause 5.2.5.4.5.
	If the SMF is notified by NRF that the stored PCF instance is not reachable, it should query the NRF for PCF instances within the PCF set and select another instance (see clause 6.3.1.0 of TS 23.501 [2]).
	The QoS constraints from the VPLMN are provided by the H-SMF to the H-PCF in the home routed roaming scenario as defined in clause 4.3.2.2.2.
2.	When an AF has subscribed to an event that is met due to the report from the SMF, the PCF reports the event to the AF by invoking the Npcf_PolicyAuthorization_Notify service operation.
	If the SMF has reported that new 5GS Bridge information has been detected and no subscription for "5GS bridge information Notification" event exists for this PDU session yet:
-	If integration with TSN applies (see clause 5.28 of TS 23.501 [2]), then the PCF informs a pre-configured TSN AF using the Npcf_PolicyAuthorization_Notify (5GS Bridge ID, the port number of the DS-TT port, MAC address of the DS-TT Ethernet port for the PDU Session and UE-DS-TT Residence Time (if available)) service operation for the event of "5GS bridge information Notification" as described in clause 6.1.3.18 of TS 23.503 [20].
-	Otherwise, i.e. if the integration with TSN does not apply, the PCF may inform the pre-configured  discovered and selected TSCTSF or a TSCTSF discovered or selected via NRF (as described in clause 6.3.24 of TS 23.501 [2]) using the Npcf_PolicyAuthorization_Notify (User Plane Node ID, UE-DS-TT Residence Time (if available), the port number of the DS-TT port, and MAC address of the DS-TT Ethernet port for Ethernet type PDU Session or IP address for IP type PDU Session) service operation for the event of "5GS bridge information Notification" as described in clause 6.1.3.18 of TS 23.503 [20].
NOTE 2:	For a given DNN and S-NSSAI, it is assumed that the network only needs to deploy one TSCTSF instance or TSCTSF Set in this Release of the specification.
	When the TSN AF or TSCTSF receives the Npcf_PolicyAuthorization_Notify message and no AF session exists for this PDU Session, the TSN AF shall use the Npcf_PolicyAuthorization service described in clause 5.2.5.3 to request creation of a new AF session specific to the received MAC address of the DS-TT Ethernet port of the PDU Session, while the TSCTSF shall use the Npcf_PolicyAuthorization service to request creation of a new AF session specific to the received MAC address of the DS-TT Ethernet port (if available, for Ethernet type PDU Session) or IP address (for IP type PDU Session) of the PDU Session. The TSN AF or TSCTSF shall then use the Npcf_PolicyAuthorization service to subscribe for notifications for 5GS Bridge information Notification event over the newly established AF session. The TSN AF or TSCTSF may provide a Port or User-Plane Management Information Container for the PDU Session and related port number in the Npcf_PolicyAuthorization creation request.
	If the SMF has reported PMIC with port number or UMIC, then the PCF also provides these information elements to the TSN AF or TSCTSF.
	When integration with TSN applies (see clause 5.28 of TS 23.501 [2]), the TSN AF calculates the bridge delay for each port pair, using the UE-DS-TT Residence Time of the DS-TT Ethernet port(s) for the 5GS bridge indicated by the 5GS user-plane Node ID.
3.	If the PCF determines a change to policy counter status reporting is required, it may alter the subscribed list of policy counters using the Initial, Intermediate or Final Spending Limit Report Retrieval procedures as defined in clause 4.16.8.
4.	The PCF makes a policy decision as described in TS 23.503 [20]. The PCF may determine that updated or new policy information needs to be sent to the SMF.
	If the SMF reported accumulated usage for the PDU session in step 1 the PCF deducts the value from the remaining allowed usage for the subscriber, DNN, and S-NSSAI in the UDR by invoking Nudr_DM_Update (SUPI, DNN, S-NSSAI, Policy Data, Remaining allowed Usage data, updated data) service operation.
	If the SMF reported accumulated usage for a MK(s) in step 1 the PCF deducts the value from the remaining allowed usage for the MK in the UDR by invoking Nudr_DM_Update (SUPI, DNN, S-NSSAI, Policy Data, Remaining allowed Usage data, updated data (including MK(s))) service operation.
	When new PCF instance is selected in step 1, the new PCF should invoke Nbsf_Management_Update service operation to update the binding information in BSF.
	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].
	In the home-routed roaming scenario, the H-PCF ensures that the QoS constraints provided by the VPLMN are taken into account as described in TS 23.503 [20].
NOTE 3:	For local breakout roaming, PDU Session policy control subscription information and Remaining allowed usage subscription information for monitoring control as defined in clause 6.2.1.3 of TS 23.503 [20] are not available in V-UDR and V-PCF uses locally configured information according to the roaming agreement with the HPLMN operator.
5.	The PCF answers with a Npcf_SMPolicyControl_Update response with updated policy information about the PDU Session determined in step 4.

END OF CHANGES
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