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[bookmark: _Hlk526665839]Abstract of the contribution: This paper proposes conclusions and way forward for key issue #3 “Support for controlling 5G time synchronization service based on subscription” to the TR 23.700-25.
Discussion
There are two solutions, Solutions #18 and #19, in the TR that address KI#3. The only aspect of solution #19 that is not covered by solution 18 is the notification to 5GC if the time synchronization status of a UE changes. The notification of time synchronization status of a UE is not in the scope of KI#3 but more relevant to KI#1. Therefore, it is proposed that solution #18 should be used as the basis for normative work.
	-	In order to provide continuous time synchronization service for targeted UEs, 5GC should be informed if the time synchronization status of those UEs change. The time status changes can be resulted from some unexpected cases, e.g. time sources failure or UE mobility.



Proposal 1: Solution #18 is selected for normative work.
Proposal
It is proposed to add the following solution to TR 23.700-25.

*** Start of changes ***
8.X	Conclusion for KI#3: Support for controlling 5G time synchronization service based on subscription
The following principles summarize the solution baseline:
-	UE subscription data types stored in the UDM are extended to include two new data structures related to time synchronization service:
1)	The "Access and Mobility Subscription data" is extended with the following fields:
-	“Access Stratum Time Synchronization Service Authorization” which indicate whether the UE is provisioned to receive RTI reception. 
-	(Optionally) the Uu time synchronization error budget.
-	(Optionally) One or more periods of Start and stop times defining active times of Access Stratum Time Synchronization Service for the UE. 
-	(Optionally) Coverage Area: defining a list of TAs where the ASTI-based time synchronization is available for the UE.
Editor's Note: It is FFS whether to support the UE in Idle state regarding determination of UE is inside or outside of the coverage area defined by list of Cell IDs and related to this, whether to support coverage area on cell level.
2)	A new subscription data "Time Synchronization Subscription data":
-	the “AF request Authorization”, indicating whether the UE is authorized for an AF-requested time synchronization services: 
-	"allowed" or "not allowed" for (g)PTP based time synchronization service (per DNN/S-NSSAÍ and UE identity), 
-	 "allowed" or "not allowed" for ASTI based time synchronization services (per UE identity). 
-	one or more “Subscribed time synchronization service ID(s)”, each containing the DNN/S-NSSAI and a reference to a PTP instance configuration pre-configured at the TSCTSF (e.g. PTP profile, PTP domain, etc).
-	(Optionally) For each PTP instance configuration, one or more periods of Start and stop times defining active times of Time Synchronization Service for the PTP instance.
-	(Optionally) For each PTP instance configuration, Coverage Area defining a list of TAs where the (g)PTP-based time synchronization is available for the UEs in the PTP instance. 
Editor's Note: It is FFS whether to support the UE in Idle state regarding determination of UE is inside or outside of the coverage area defined by list of Cell IDs and related to this, whether to support coverage area on cell level.
-	(Optionally) Uu time synchronization error budget.
-	The AMF uses the "Access and Mobility Subscription data" in the following way:
-	The AMF retrieves the "Access and Mobility Subscription data" stored at the UDM during the registration procedure.
-	If the AMF receives Access Stratum Time Synchronization Service Authorization from UDM, it provides 5G access stratum time distribution indication and Uu time synchronization error budget (if part of the Access Stratum Time Synchronization Service Authorization received from the UDM) to NG-RAN.
-	The AF is not allowed to modify the 5GS access stratum time distribution parameters if “Access Stratum Time Synchronization Service Authorization” indicates that the UE is provisioned to receive RTI reception. This may be enforced by the AMF.
NOTE:	If there is "Access Stratum Time Synchronization Service Authorization" in the "Access and Mobility Subscription data", the "AF request Authorization" for ASTI based in the "Time Synchronization Subscription data" should be set to "not allowed".
-	If the Access Stratum Time Synchronization Service Authorization contains Start and stop times, the AMF enables and disables the 5G access stratum time distribution indication to the NG-RAN according to the expiry of start and stop times.
-	If the Access Stratum Time Synchronization Service Authorization contains Coverage Area, the AMF enables and disables the 5G access stratum time distribution indication to the NG-RAN when the UE moves inside or outside of the Coverage Area, respectively.
-	The TSCTSF uses the Time Synchronization Subscription data in the following way: 
-	The TSCTSF retrieves the Time Synchronization Subscription data from the UDM when the TSCTSF receives an AF request for the time synchronization service (either ASTI or (g)PTP). According to the “AF request Authorization” in the Subscription data, the TSCTSF determines whether the UE is authorized for an AF-requested time synchronization service. If the UE is authorized, the TSCTSF proceeds as specified in TS 23.502 [3].
-	The TSCTSF retrieves the Time Synchronization Subscription data from the UDM when the TSCTSF receives notification from the PCF that a UE has established a PDU Session that is potentially impacted by (g)PTP-based time synchronization service. The TSCTSF retrieves the PTP instance configurations referenced from the Subscribed time synchronization service ID(s). The PTP instance configurations are stored locally in the TSCTSF.
-	The TSCTSF determines if one or more of the PTP instance configurations match with the DNN/S-NSSAI of the given PDU Session. If no PTP instance exists for the given PTP instance configuration, the TSCTSF initializes the PTP instance in 5GS as described in clause K.2.2 of TS 23.501 [2]. The TSCTSF configures a PTP port in DS-TT and adds it to the corresponding PTP instance in NW-TT as described in clause K.2.2 of TS 23.501 [2]. 
-	If the PTP instance configuration referenced by the Time Synchronization Subscription data for the UE contains start and stop times, the TSCTSF, upon expiry of start time, creates the PTP instance and adds the PTP port in DS-TT to the PTP instance. Upon expiry of stop time, if this is the last period of start and stop times in the PTP instance configuration, the TSCTSF deletes the PTP instance, otherwise the TSCTSF  temporarily disables the PTP instance.
-	If the PTP instance configuration referenced by the Time Synchronization Subscription data for the UE contains Coverage Area, the TSCTSF subscribes to UE's presence in Area of Interest at the discovered AMF(s) in similar manner as concluded for KI#2. When the TSCTSF determines that the UE has moved inside or outside of the Coverage Area, the TSCTSF adds or temporarily removes the PTP port in DS-TT from the corresponding PTP instance, in similar manner as concluded for KI#2.
*** End of changes ***
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