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1. Introduction
The solution is for enhancements for 5GS time synchronization considering the coverage area where the service is configured. The following key issue is studied:
· How to enable AFs to request time synchronization service in a specific coverage area and whether and how to enforce the coverage area.
2. Text proposal
It is proposed to agree the following changes to 23.700-25:
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Table 6.0-1: Mapping of Solutions to Key Issues
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The solution enables AF to request time synchronization service in a specific coverage area. 5GS enforces the time synchronization service according to the requested coverage area. 
6.X.2	General description
· The AF requested time synchronization service is for one UE or a group of UE. 
· UEs get time synchronization service by receiving 5GS access stratum time or time-synchronized UPF/NW-TT.  
The general idea of the solution is structured as follows:
-	AF requests time synchronization service for targeted UE(s), and the coverage area info is included in the request. 
-	NEF authorizes the AF request and sends it to TSCSTF.
-	TSCTSF determines the time source for the requested AF.
-	AMF reports UE location information to PCF when the PCF initiates the AM policy association modification.
Editor’s Note: The coverage information in FFS. It may be per cell or a geographical area. For instance, in smart grid, the coverage area might be an industrial park. It is assumed the requested coverage information can be interpreted by NEF to 3GPP defined location information. This will be addressed in the associated KI solution.
6.X.3	Procedures
Flow chart for the AF requested time synchronization service in a specific area is illustrated as following.
（ UE location info）
（UE location info needed）
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2.Nnef_TimeSynchronization_ASTICreate/Update/Delete
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4.Nbsf_Managemet_Subscribe/Notify
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8.Ntsctsf_TimeSynchronization_ASTICreate/Update/Delete Response
9.Nnef_TimeSynchronization_ASTICreate/Update/Delete Response
5.Npcf_AMPolicyAuthorization_Create/Update request
7.Npcf_AMPolicyAuthorization_Create/Update response

         Figure 6.X.3-1 AF requesting time synchronization service in a specific area
1. AM policy association establishment is finalized during UE registration procedure.
2. The procedure is triggered by the AF request to influence the 5G time distribution. The coverage area information is added in step 2 when the AF requests the service in a specific area. 
3. The NEF authorizes the request and invokes the operation with the corresponding TSCTSF. TSCTSF calculates the Uu time synchronization error budget if the AF provides the error budget requirements. The TSCTSF stores the 5G access stratum time distribution parameters in the UDR, which contains 5G access stratum time distribution indication (enable, disable). The coverage area information is considered together with the 5G access stratum time distribution indication by the TSCSTF. If 5G access stratum time distribution is enabled in the coverage area, it can meet the request. If another gNB not in the coverage area or time-synchronized UPF/NW-TT can meet the request requirements, it provides reference time to the targeted UE in the area to enforce AF request if possible.
Editor’s Note: It is FFS if targeted UE(s) moves out of the coverage area.
Editor’s Note: It is FFS if TSCTSF can communicate with AMF directly, then step 4-7 are skipped. 
4. If the 5G access stratum time distribution parameters in UDR are associated with a DNN/S-NSSAI for the PCF for the UE may discover the PCF for the PDU Session using SUPI and (DNN, S-NSSAI) as parameters.
5. TSCTSF selects for the PCF that handles the AM Policy Association of the targeted UE with SUPI (step 4) as an input parameter and informs the PCF to consider UE location information when determining AM policy.
6. If the TSCTSF sends multiple time synchronization error budgets for a given UE, the PCF would pick the most stringent budget. The PCF takes a policy decision and then it may initiate an AM Policy Association Modification procedure. In the step, the AMF is responsible for reporting UE location information to PCF. When PCF receives UE location information, it determines to provide which 5GS access stratum time information to UE based on time synchronization date sent by TSCTSF. 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).
7. The PCF of the UE replies to the TSCTSF with the result of Npcf_AMPolicyAuthenorization operation.   
8. The TSCTSF responds to the NEF request in step 3.
9. The NEF informs the AF about the result of the operation in step 2.   
     
[bookmark: _Toc97278334]6.X.4	Impacts on services, entities and interfaces
· AF
· Support to include the coverage area information in the time synchronization service request.
· TSCTSF
· Update the 5G access stratum time distribution indication based on coverage area information
· Inform the PCF to consider UE location information.
· PCF
· Combine UE location information when AM policy decision.
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