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[bookmark: _Toc462478989]Abstract of the contribution: This contribution proposes a new solution for KI#2: Time synchronization service enhancements.
1 Discussion
As described in the clause 5.2 of TR 23.700-25, the following aspect will be studied for KI#2:
-	How to enable AFs to request time synchronization service in a specific coverage area and whether and how to enforce the coverage area.
This paper is to discuss and resolve the above issue. 

2	Proposal
It is proposed to agree the following text in TR 23.700-25.
               ******* start of 1st change ********
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Table 6.0-1: Mapping of Solutions to Key Issues
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[bookmark: startOfAnnexes]
6.x	Solution #x: AF requests time synchronization service in a specific coverage area
[bookmark: _Toc20224674][bookmark: _Toc43317512][bookmark: _Toc43374984][bookmark: _Toc43375445][bookmark: _Toc43801969][bookmark: _Toc43806235][bookmark: _Toc43806542]6.x.1	Introduction
The following solution corresponds to the key issue #2 on Time synchronization service enhancements as specified in clause 5.2. This solution enables AFs to request time synchronization service in a specific coverage area.

[bookmark: _Toc43317513][bookmark: _Toc43374985][bookmark: _Toc43375446][bookmark: _Toc43801970][bookmark: _Toc43806236][bookmark: _Toc43806543]6.x.2	Functional Description
This solution is based on the following principles:
-	The AF creates a time synchronization service configuration to include the Spatial Validity Condition, which indicates a specific coverage area where AF could request time synchronization service.
-  The TSCTSF subscribes UE location change notification from AMF for an AoI (based on Spatial Validity Condition received from AF).
-  The AMF notifies the UE location change to TSCTSF, e.g. UE location is IN or OUT an Area of Interest.
-  According to UE location received from AMF and Temporal Validity Condition (if it is available), the TSCTSF determines whether to active or de-active time synchronization service and triggers time Synchronization activation/modification/deactivation service correspondingly.

[bookmark: _Toc97278328]6.x.3	Procedures



Figure 6.x.3-1: AF requests time synchronization service in a specific coverage area
1. The AF creates a time synchronization service configuration for a PTP instance by invoking Nnef_TimeSynchronization_ConfigCreate service operation. The request includes PTP Profile, UE identity, Spatial Validity Condition and other parameters as described in table 4.15.9.3.1 of TS 23.502[x]. The Spatial Validity Condition indicates a specific coverage area where AF could request time synchronization service.
2.	The NEF authorizes the request. The NEF may invoke the Ntsctsf_TimeSynchronization_ConfigCreate service operation with the corresponding TSCTSF or interact with TSCTSF directly for a trusted AF.
3.	The TSCTSF invokes Namf_EventExposure_Subscribe service operation and Namf_EventExposure_Notify service operation to subscribe and receive UE location. 
According to the UE location and Spatial Validity Condition, the TSCTSF determines whether to active time synchronization service:
	-  If the UE location is in an Area of Interest, the TSCTSF determines to active time synchronization service;
-  If the UE location is out of an Area of Interest, the TSCTSF determines not to active time synchronization service, or determines to hold a while according to Temporal Validity Condition (if this parameter is available, and current time is within validity time period);
4.	The TSCTSF responds with the Ntsctsf_TimeSynchronization_ConfigCreate response to indicate success or failure.
5.	The NEF responds with the Nnef_TimeSynchronization_ConfigCreate response.
6.	If TSCTSF determines to active time synchronization service, the TSCTSF uses the procedures described as step 5-8 in clause 4.15.9.3.2 of TS 23.502 [x].
7.	If the TSCTSF receives the UE location change notification for AoI. The TSCTSF may update to active or de-active the time synchronization service:
-  If the UE moves out of an Area of Interest, TSCTSF determines to de-active time synchronization service and proceeds as Ntsctsf_TimeSynchronization_ConfigDelete was received as described in clause 4.15.9.3.4 TS 23.502 [x];
-  If the UE moves into an Area of Interest, and according to Temporal Validity Condition (if this parameter is available, and current time is within validity time period), the TSCTSF determines to active time synchronization service. 
8.	The TSCTSF updates the state of the time synchronization configuration and may notify the NEF (or AF) with the Ntsctsf_TimeSynchronization_ConfigUpdateNotify service operation.
9.	The NEF notifies the AF with the Nnef_TimeSynchronization_ConfigUpdateNotify service operation.

[bookmark: _Toc43317514][bookmark: _Toc43374986][bookmark: _Toc43375447][bookmark: _Toc43801971][bookmark: _Toc43806237][bookmark: _Toc43806544]6.x.3	Impacts on services, entities and interfaces
AF:
1.	Includes the Spatial Validity Condition in AF request for time synchronization service configuration.
TSCTSF:
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]1.	Receives the Spatial Validity Condition from AF request.
2.	Subscribes for UE location change notification for an Area of Interest (based on Spatial Validity Condition).
3.	Determines whether to active or de-active time synchronization service according to UE location.
AMF:
1.	Notifies the UE location change to TSCTSF.

                       ******* End of 1nd change ********
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