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	Reason for change:
	There are corrections/clarifications about 5G access stratum time distribution:

1. “5G clock sync” should be changed to “5G access stratum time distribution method”.
1. The Nnef_TimeSynchronization_CapsUnsubscribe service operation is used to unsubscribe an event about time synchronization, not to remove an existing time synchronization service.
1. The information included in “Current state of the time synchronization configuration” is not clear and it should be a required input for Ntsctsf_TimeSynchronization_ConfigUpdateNotify/ Nnef_TimeSynchronization_ConfigUpdateNotify operation. This issue has been discussed in S2-2108634, but it is not agreed last meeting due to unclear coding on the current state of the time synchronization configuration. This current Bullet 4 will algin this the agreed CR C3-220422.  

	
	

	Summary of change:
	1. “5G clock sync” is changed to “5G access stratum time distribution method”.
1. Correct the description for Nnef_TimeSynchronization_ CapsUnsubscribe.
1. Clarify that the “Current state of the time synchronization configuration”  in the input of the Ntsctsf_TimeSynchronization_ConfigUpdateNotify/ Nnef_TimeSynchronization_ConfigUpdateNotify operation is whether the time synchronization configuration is active or not for the PTP ports of the PTP instance. And it should be a required input.
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[bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc91153844]4.15.9.1	General
Time synchronization exposure allows an AF to configure time synchronization in 5GS. Depending on the time distribution method to use for the service (e.g. (g)PTP based time distribution method or 5G access stratum time distribution method5G clock sync), the AF may require retrieving 5GS time synchronization capabilities prior to sending the time synchronization service request as described in clause 4.15.9.2. For (g)PTP operation, the Time synchronization service allows an AF to subscribe to the UE availability for time synchronization service and to configure the (g)PTP instance in 5GS as described in clause 4.15.9.3. For 5G access stratum based time distribution, the AF can influence the 5G access stratum time distribution as described in clause 4.15.9.4. The time synchronization exposure is provided by NEF that uses the service provided by TSCTSF. The AF that is part of operator's trust domain may invoke the services directly with TSCTSF and TSCTSF responds/notifies directly to the AF, accordingly.
NOTE:	The AF can use either the procedure for configuring the (g)PTP instance in 5GS as described in clause 4.15.9.3 or the procedure for controlling the 5G access stratum time distribution as described in clause 4.15.9.4 for a particular UE. The procedures are not intended to be used in conjunction.

* * * * Next 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 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.
[bookmark: _GoBack]	To unsubscribe to the UE availability for remove an existing time synchronization for a list of UE(s) 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 and 7 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.
* * * * Sixth change * * * *
5.2.6.25.5	Nnef_TimeSynchronization_ConfigUpdateNotify operation
Service operation name: Nnef_TimeSynchronization_ConfigUpdateNotify
Description: Forward the notification for the time synchronization configuration.
Known NF Service Consumers: AF.
Inputs, Required: PTP instance reference, current state of the time synchronization configuration (i.e. whether the time synchronization configuration is active or not for the PTP ports of the PTP instance).
Inputs, Optional: None Current state of the time synchronization configuration.
Outputs, Required: Operation execution result indication.
Outputs, Optional: None.

* * * * Seventh change * * * *
5.2.27.2.5	Ntsctsf_ TimeSynchronization_ConfigUpdateNotify operation
Service operation name: Ntsctsf_ TimeSynchronization_ConfigUpdateNotify
Description: Forward the notification for the time synchronization configuration.
Inputs, Required: PTP instance reference, current state of the time synchronization configuration (i.e. whether the time synchronization configuration is active or not for the PTP ports of the PTP instance).
Inputs, Optional: None. Current state of the time synchronization configuration.
Outputs, Required: Operation execution result indication.
Outputs, Optional: None.
* * * * End of changes * * * *
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