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[bookmark: _Hlk99049711]Abstract of the contribution: This paper proposes conclusions and way forward for KI#1 in TR 23.700-25

1.	Discussion
After SA2#151E six solutions (solution #1, #3, #4, #5, #14 and #17) were proposed and agreed to address KI#1 in TR 23.700-25. Despites being quite diverged, there are common fundamental principles that the solution is converging towards. Therefore, it is our understanding that there is a common agreement on how to address KI#1 at this stage of the study.

2.	Text proposal
[bookmark: _Hlk99049743]In line with the proposals made in the previous clause, it is proposed to agree the following changes to TR 23.700-25:
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[bookmark: _Toc101421781]8.X	Key Issue #1: Inform UE and AF about network timing synchronization status
The following bullet points summarize the principles for the way forward:
-	NG-RAN and UPF can detect network timing synchronization degradation/improvement or timing synchronization failures locally. The detection is performed based on information provided by time synchronization protocols used in the transport network or, in the case of NG-RAN, using information provided by a local GNSS receiver. However, in any case, the details on how exactly NG-RAN/UPF makes the detection is beyond the 3GPP scope.
-	TSCTSF is a 5GC NF that subscribes to the information from time synchronization protocols allowing to detect network timing synchronization degradation/improvement or timing synchronization failures. The subscription may be realized as a direct subscription to OAM. The information reported to TSCTSF (internally within the 5GS) is on a per-node level; and it may include, for instance, synchronization state, primary source information (such as type, quality, lock state), relevant PTP dataset members (such as clockClass if PTP applies), and more general information (such as UTC traceability as well as clock accuracy and stability). 
-	In order to determine UE(s) impacted by NG-RAN/UPF time synchronization degradation or improvement, the TSCTSF invokes the AMF service to get notified about the UE(s) location (per node granularity is sufficient). Then, the TSCTSF cross-references (i.e., maps) the UE(s) served by the NG-RAN node and the UE(s) whose collocated DS-TT(s) or for which the UPF/NW-TT is configured to send (g)PTP messages. 
-	Once TSCTSF determines UE(s) impacted by RAN/UPF time synchronization degradation or improvement and whether the AF-requested time synchronization error budget can (or cannot) be fulfilled, the TSCTSF informs the AF about a time synchronization status by sending a high-level report (e.g., OK or NOK in regard to the requested time synchronization error budget) to the AF.
-	Based on the received time synchronization status report, the AF may decide to deactivate or re-activate a particular time synchronization service by invoking a respective ASTI or (g)PTP service operation. Alternatively, the AF may delegate this decision to TSCTSF, i.e., the TSCTSF itself decides to deactivate or re-activate the AF-requested time synchronization service based on the recalculated time synchronization error budget. Specifically,
-	If the TSCTSF determines that the AF-requested time synchronization error budget cannot be met for UEs impacted by RAN/UPF time synchronization degradation:
-	in the case of (g)PTP based time synchronization services, the TSCTSF temporarily removes the UE/DS-TT from the PTP instance as described in clause K.2.2.1 of TS 23.501 [2] and disables the Grandmaster functionality in the DS-TT or in the NW-TT as described in clause K.2.2.4 of TS 23.501 [2];
-	in the case of 5G Access Stratum-based time synchronization services, the TSCTSF updates the access stratum time distribution indication to "disable" and forwards the attribute to the serving NG-RAN nodes for the impacted UEs via AMF (following Rel-17 operations as described in clause 4.15.9.4 of TS 23.502 [3])
-	If the TSCTSF determines that the AF-requested time synchronization error budget can be met again for UEs impacted by RAN/UPF time synchronization improvement:
-	in the case of (g)PTP-based time synchronization services, the TSCTSF adds back the DS-TT port to the PTP instance and re-activates the Grandmaster functionality (following Rel-17 operations described in clause K.2.2 of TS 23.501 [2]);
-	in the case of 5G Access Stratum-based time synchronization services, the TSCTSF updates the access stratum time distribution indication to "enable" and forwards the attribute to the serving NG-RAN nodes for the impacted UEs via AMF (following Rel-17 operations as described in clause 4.15.9.4 of TS 23.502 [3]).
-	TSCTSF may inform a UE (i.e., applications that require the status and/or devices attached to UE/DS-TT) about a time synchronization status. A prerequisite for that is a valid subscription to a time synchronization service, i.e., the TSCTSF checks the UE subscription prior to activation of the time synchronization service (the exact ways of controlling time synchronization services based on UEs subscription depend on the progress of the related key issue, i.e., KI#3) and only UEs with the relevant subscription may be informed about a time synchronization status:
-	when a 5G Access Stratum-based service is configured for the UE(s), the TSCTSF requests NG-RAN (via AMF) to provide the time synchronization status report to the UE(s). The NG-RAN may use the dedicated RRC signaling for that purpose. The UE(s) delivers this report to the DS-TT(s).
-	when a (g)PTP-based service is configured for the UE/DS-TT, the TSCTSF provides the time synchronization status report to this UE/DS-TT using a Port Management Information Container (PMIC). For that purpose, PMIC shall be extended (compared to Rel-17 specified content) to be able transport a time synchronization status report.
-	A time synchronization status report delivered to a UE contain a high-level indication (e.g., OK or NOK) in regard to the ongoing 5G Access Stratum or (g)PTP-based service.
Editor's note:	Whether the same time synchronization status report needs to be send to the UE if the time synchronization status is already reported to the AF and when UE(s) do not use this report to generate PTP messages or actual timing signal is FFS.
Editor's note:	Conclusion regarding Solution #14 requires feedback from RAN2/RAN3.
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