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[bookmark: _Toc30694660][bookmark: _Toc31096574]<<< Start of changes >>>
6.X	Solution #3B: Activate or deactivate TSN time synchronization per AF request
[bookmark: _Toc30694661][bookmark: _Toc31096575]6.X.1	Introduction
[bookmark: _Toc30694662][bookmark: _Toc31096576]This solution addresses Key issue #3B: Exposure of Time synchronization.
AF is able to request activation/deactivation of Time Synchronization service targeting a UE or a group of UEs to TSN domain/5GS GM clock with specific clock accuracy.
6.X.2	Functional Description
[bookmark: _Toc30694663][bookmark: _Toc31096577]This solution is based on the following principles:
-	AF requests activation or deactivation of TSN time synchronization and provides related parameters, including: UE Identifier(s), DNN, S-NSSAI, AF ID, TSN Domain ID/5GS, UL/DL synchronization, clock accuracy, PDU session type (IP/Ethernet), activation indication.
-	TSN time synchronization activation information for a UE or a group of UEs can be created/updated/deleted in UDR. 
-	The PCF generates TSN time synchronization (de)activation policy per AF request.
-	The SMF initiates PDU Session Modification/Release per PCC rule to trigger activation or deactivation of TSN time synchronization.
-	TSN time synchronization activation information can be updated, so as to change the synchronization method (e.g. clock accuracy, TSN domain/5GS GM clock).
-	Both DS-TT and NW-TT can generate/update the (g) PTP to activate TSN time synchronization.

6.X.3	Procedures
The following procedure is used to illustrate the procedure of activation and deactivation of TSN time synchronization.


Figure 6.X.3-1: Activate and Deactivate TSN time synchronization 
[bookmark: _Toc30694664][bookmark: _Toc31096578]
Step 1. The AF invokes an Nnef_TrafficInfluence_Create service operation, and the content of AF request includes UE Identifier(s), DNN, S-NSSAI, AF ID, TSN Domain ID/5GS, UL/DL synchronization, clock accuracy, activation indication, optionally includes PDU session type (IP/Ethernet).
Step 2. The AF requests to create TSN time synchronization info in UDR. The PCF receives the notification if PCF had subscribed modification of AF requests in the UDR. The procedure is performed as defined in clause 4.3.6.2 of TS 23.502.
Step 3. The PCF creates PCC rule(s) per AF request.
Step 4. The PCF sends the new PCC rule(s) to SMF by invoking Npcf_SMPolicyControl_UpdateNotify service operation (4a) and sends the UE policy to UE by triggering UCU procedure in case of UL synchronization (4b).
Step 5. UE initiates PDU Session Establishment procedure. During this procedure, the SMF selects the corresponding PCF and notifies UE (DS-TT)/UPF (NW-TT) to enforce TSN time synchronization activation.
Step 6. NW-TT generates/updates (g) PTP to activate DL synchronization (6a), or DS-TT generates/updates (g) PTP to activate UL synchronization (6b).
Step 7. The AF creates a request and the content may include PDU Session ID, TSN Domain ID/5GS, UL/DL synchronization, clock accuracy, activation indication.
Step 8. The AF requests to updates TSN time synchronization info in UDR and sends it to the PCF.
Step 9. The PCF determines if existing PDU Sessions are potentially impacted by the AF request and correspondingly updates PCC rule.
Step 10. The PCF sends the PCC rule to SMF by invoking Npcf_SMPolicyControl_UpdateNotify service operation.
Step 11. SMF initiates PDU Session Modification procedure to notify UE (DS-TT)/UPF (NW-TT) to update TSN time synchronization, e.g. active the TSN time synchronization for the existing PDU session, update the clock accuracy or change to different TSN domain/5GS GM clock. 
Step 12. The AF creates a request and the content includes PDU Session ID, deactivation indication.
Step 13. The AF requests to deletes TSN time synchronization info in UDR and send the indication to SMF.
Step 14. SMF initiates PDU Session Release procedure.

6.X.4	Impacts on existing services and interfaces

AF
-	Include the TSN time synchronization (de)activation information (e.g. activation and deactivation, UL/DL synchronization indications) in AF request.

SMF
-	Initiates PDU Session Modification/Release based on PCC rule (including TSN time synchronization (de)activation policy).
-	During PDU Session Modification, send TSN time synchronization activation information to UPF or UE

PCF
-	PCC rule is enhanced to contain TSN time synchronization (de)activation policy.
-	Send AF requested TSN time synchronization activation information to SMF and UE.

UDR
-	Create/update/ delete TSN time synchronization activation information. 

<<< End of changes >>>
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