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	The following EN was added during the During the SA2#145e.

Editor's note:	Handling of PMIC exchange with UE(s) in idle mode is FFS.
Normally, PMIC is delivered via NAS to a UE in idle mode with paging.
However, all the UEs with a DNN/S-NSSAI may be affected by a Synchronization Activation/Modification/Deactivation request from an AF/TSCTSF. It may cause delays and congestions to the other UEs in the same paging zone, as all the paging resources of the paging zone can be comsumed by the Synchronization Activation/Modification/Deactivation request from the AF/TSCTSF.

During tha SA2#146e, the following is added to 5.23 of 23.501.
- If the originating NF does not require immediate delivery, it may indicate that the AMF is allowed to use ATC.

During SA2#147e, it was agreed that the signaling optimization for UEs in IDLE mode is needed, but how to apply to specification was not agreed.
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Figure 4.15.9.3.2-1: Time synchronization service activation
1.	The AF creates a time synchronization service configuration for a PTP instance 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, with the parameters as received from the AF.
3.	The TSCTSF responds with the Ntsctsf_TimeSynchronization_ConfigCreate response. The Ntsctsf_TimeSynchronization_ConfigCreate response  includes a time synchronization configuration Id.
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 parameters (e.g. requested PTP instance type, transport protocol, and PTP profile) in the Ntsctsf_TimeSynchronization_ConfigCreate request to determine suitable DS-TT(s) and corresponding AF-sessions among all AF-sessions that are associated with the Subscription Correlation ID and user-plane node ID in the request.
	The TSCTSF maintains association between list of suitable AF-sessions, corresponding time synchronization configuration, the PTP instance ID in 5GS, PTP instance IDs in each involved DS-TT and NW-TT, and Subscription Correlation ID and user-plane node ID as given in step 1.
NOTE 1:	The AF-sessions that are not associated with a time synchronization configuration, are available to be selected as suitable AF-sessions in another Ntsctsf_TimeSynchronization_ConfigCreate request.
	The TSCTSF uses the procedures described in clause K.2.2 of TS 23.501 [2] to configure and initialize the PTP instance 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 21.
	Upon reception of responses from each DS-TT and NW-TT, the TSCTSF determines the state of the time synchronization configuration.
	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.
	If the Ntsctsf_TimeSynchronization_ConfigCreate request contains a temporal validity condition with a start-time and/or the stop-time that is in the future, the TSCTSF maintains the start-time and stop-time for the time synchronization service for the corresponding time synchronization configuration. If the start-time is in the past, the TSCTSF treats the request as if the time synchronization service was activated immediately. When the start-time is reached, the TSCTSF proceeds as described in this step above. When the stop-time is reached for active time synchronization service configuration, the TSCTSF proceeds as Ntsctsf_TimeSynchronization_ConfigDelete was received as described in this step below.
	The TSCTSF may indicate that the AMF is allowed to use ATC (see clause 5.23 of TS 23.501 [2]) when it sends PMIC so that it may not cause signalling load or congestions by paging large number of the UEs in CM-IDLE.
	The TSCTSF uses the procedure in clause 4.15.9.4 to manage the 5G access stratum time distribution for the UEs that are part of the impacted PTP instance.
7.	The TSCTSF notifies the NEF (or AF) with the Ntsctsf_TimeSynchronization_ConfigUpdateNotify service operation, containing the time synchronization configuration Id 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 time synchronization configuration Id 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 6-9 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.
NOTE 2:	Upon receiving the notification, the NEF (or AF) can use the Ntsctsf_TimeSynchronization_ConfigUpdate service operation to add the DS-TT/UE to the existing PTP instance and corresponding time synchronization service configuration.
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 PTP instance ID and the updated state of the time synchronization service configuration for the PTP instance.
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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Figure 4.15.9.3.3-1: Time synchronization service modification
1.	To update an existing time synchronization service configuration of the PTP instance, the AF invokes a Nnef_TimeSynchronization_ConfigUpdate service operation providing the corresponding PTP instance ID.
2.	The NEF invokes the Ntsctsf_TimeSynchronization_ConfigUpdate service operation with the corresponding TSCTSF.
3.	The TSCTSF responds with the Ntsctsf_TimeSynchronization_ConfigUpdate response.
4.	The NEF responds with the Nnef_TimeSynchronization_ConfigUpdate.
5-6.	The TSCTSF uses the PTP instance ID included in the Ntsctsf_TimeSynchronization_ConfigUpdate request to identify the time synchronization service configuration and the corresponding AF sessions. The TSCTSF uses the procedures described in clause K.2.2 of TS 23.501 [2] to update the PTP instance(s) in the DS-TT(s) and NW-TT. If the Ntsctsf_TimeSynchronization_ConfigUpdate request includes one or more UE identities, the TSCTSF determines whether the corresponding DS-TT(s) are suitable with the parameters (e.g. requested PTP instance type, transport protocol, and PTP profile) in the time synchronization service configuration as identified by the time synchronization configuration Id in the request. The TSCTSF adds the suitable AF-sessions to the list of AF-sessions that are associatated with the time synchronization service configuration. The TSCTSF uses the procedures described in clause K.2.2 of TS 23.501 [2] to initialize and activate the PTP instance(s) in the corresponding DS-TT(s).
	The TSCTSF may indicate that the AMF is allowed to use ATC (see clause 5.23 of TS 23.501 [2]) when it sends PMIC so that it may not cause signalling load or congestions by paging large number of the UEs in CM-IDLE.
	The TSCTSF uses the procedure in clause 4.15.9.4 to manage the 5G access stratum time distribution for the UEs that are added to the impacted PTP instance.
7.	The TSCTSF notifies the NEF (or AF) with the Ntsctsf_TimeSynchronization_ConfigUpdateNotify service operation, containing the time synchronization configuration Id 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 time synchronization configuration Id and the current state of the time synchronization service configuration.
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Figure 4.15.9.3.4-1: Time synchronization service deactivation
1.	To remove an existing time synchronization service configuration of the PTP instance, the AF invokes a Nnef_TimeSynchronization_ConfigDelete service operation providing the corresponding PTP instance ID.
2.	The NEF invokes the Ntsctsf_TimeSynchronization_ConfigDelete service operation with the corresponding TSCTSF.
3.	The TSCTSF responds with the Ntsctsf_TimeSynchronization_ConfigDelete response.
4.	The NEF responds with the Nnef_TimeSynchronization_ConfigDelete response.
5-6. The TSCTSF uses the PTP instance ID included in the Ntsctsf_TimeSynchronization_ConfigDelete request to identify the time synchronization service configuration and the corresponding AF sessions. The TSCTSF uses the procedures described in clause K.2.2 of TS 23.501 [2] to disable the corresponding PTP instance(s) in the DS-TT(s) and NW-TT. The TSCTSF deletes the time synchronization service configuration for the respective PTP instance.
	The TSCTSF may indicate that the AMF is allowed to use ATC (see clause 5.23 of TS 23.501 [2]) when it sends PMIC so that it may not cause signalling load or congestions by paging large number of the UEs in CM-IDLE.
	The TSCTSF uses the procedure in clause 4.15.9.4 to deactivate the 5G access stratum time distribution for the UEs that are part of the impacted PTP instance.


***** END OF CHANGES *****
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