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Abstract: It proposes a solution for providing synchronization with coverage.
1. Introduction/Discussion
This is a solution for Key Issue #2 Time synchronization service enhancements.
2. Text Proposal
It is proposed to capture the following changes to TR 23.700-25.
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[bookmark: _Toc97278330]6.X	Solution #X: Synchronization with Coverage
[bookmark: _Toc97278331]6.X.1	Introduction
This is a solution for Key Issue #2 Time synchronization service enhancements.
[bookmark: _Toc97278332]6.X.2	Functional Description
This solution is based on the following principles:
-	AF requests 5GS synchronization services with coverage condition
-	TSCTSF subscribes AMF for UE location.
-	TSCTSF sends synchronization service request to NG-RAN and the UE/DS-TT when the UE location is aligned with the coverage condition. 
-	TSCTSF sends synchronization service request to NG-RAN and the UE/DS-TT when the UE is out of coverage.

[bookmark: _Toc97278333]6.X.3	Procedures
Existing procedures are reused (Synchronization Activation/Deactivation). Figure 6.X.3.1-1 outlines the procedure for support of a Synchronization with Coverage.


Figure 6.X.3-1: Procedure for Synchronization with Coverage

0.	UE registers to 5GS with its location information.
1.	AF sends request for Synchronization Service Enable/Disable to TSCTSF (via NEF) with target UEs and coverage condition including location and range.
2.	TSCTSF subscribes AMF for UE location for target UEs.
3.	The AMF notifies UE location to TSTSF. 
4.	The TSCTSF checks whether UE location matches coverage condition received in step 1.
5.	The TSCTSF sends Synchronization Service Enabling/Disabling request for the UE with the Synchronization error budget to the AMF. The AMF sends the request to NG-RAN.
6.	NG-RAN controls SIB or RRC TA to meet the request in step 5.
7.	The TSCTSF sends Synchronization Service Enabling/Disabling request for the UE with the Synchronization error budget to the PCF with PMIC/UMIC.
8.	The PCF sends Synchronization Service Enabling/Disabling request for the UE with the Synchronization error budget to the SMF with PMIC/UMIC.
8a.	The SMF sends Synchronization Service Enabling/Disabling request for the UE with the Synchronization error budget to the AMF with PMIC to the UE/DS-TT. If the UE is in IDLE state, paging is performed so that the UE moves to CONNECTED state.
8b.	The SMF sends Synchronization Service Enabling/Disabling request with the Synchronization error budget to the UPF/NW-TT with PMIC/UMIC. Then, the UE/NW-TT changes into state to support Sync Error budget.
9.	The SMF sends Synchronization Service Enabling/Disabling request with the Synchronization error budget with PMIC to the UE/DS-TT. Then, the UE/DS-TT changes into state to support Sync Error budget.
[bookmark: _Toc97278334]
6.X.4	Impacts on services, entities and interfaces
-	AF: Support of sending UE location and range condition with its request for Synchronization Services.
-	NEF, PCF, SMF: Support of signalling UE location and range condition.
-	AMF, TSCTSF: Support of subscription and notification for UE location.

* * * * End of changes * * * *
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