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Abstract: Providing Conclusion for KI#1.
1. Introduction/Discussion
Based on the discussions during last meeting, it is proposed to update the conclusion for KI#1.


2. Text Proposal
It is proposed to capture the following changes to TR 23.700-25.

[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change (all new) * * * *


8.X	Conclusion for KI #1: 5GS network timing synchronization status and reporting
The following bullet points summarize the initial principles for the way forward:
-	Detecting and reporting RAN and UPF timing synchronization status to TSCTSF
-	TSCTSF maintains the timing synchronization status for all the RAN and UPF in the network that supports the timing synchronization service, after the RAN and UPF power-on, and overwrites the existing information with the reported information.
-	Timing synchronization status includes three types of indication: degradation, improvement, failure. If the type = degradation or improvement, in the case of NG-RAN the status type correlates with a Uu error budget.
Editor’s note: for UPF, what parameter is used to quantify degradation/improvement is FFS.
-	NG-RAN and UPF/NW-TT can detect network timing synchronization degradation/improvement or timing synchronization failures locally. 
NOTE:	The detection is performed based on information provided by time synchronization protocols used in the transport network for both RAN and UPF. In addition, in the case of NG-RAN, using information provided by a local GNSS receiver. Timing synchronization degradation/improvement may occur due to the timing synchronization transmission status in the transport network or between the local GNSS receiver and GNSS source, this type of synchronization degradation/improvement detection relies on multiple clock comparison and can be assisted by 5GC.
NOTE:	The determination of the “updated” Uu error budget, corresponding to the timing synchronization status “degradation” or “improvement” is RAN implementation.
-	TSCTSF may receive network timing synchronization status information of RAN and UPF/NW-TT directly from OAM. TSCTSF may also receives external time synchronization (e.g. (g)PTP clock) status information from DS-TT and NW-TT for determining network timing synchronization status information of RAN and UPF/NW-TT.

[bookmark: _Hlk112251807]Editor’s note: how to support additional methods (NGAP) to obtain information about NG-RAN are FFS. Whether UMIC can be used to get information about UPF/NW-TT time synch status is FFS.
-	UE determining that the quality of the 5GS reference time has changed
Editor’s note: Whether, and if yes which existing, or potentially new SIB information is used by the UE, e.g. UEs in Idle, to make this determination is FFS.
-	UE receiving additional information about the quality of the 5GS reference time
Editor’s note: Whether and how the UE requests this additional information, how the network delivers it and which additional information to provide to the UE, how it works for UEs in Idle is FFS. Feedback from ITU-T will be taken into account.
-	Determining UEs impacted by RAN timing synchronization status degradation/improvement/failure:
-	TSCTSF subscribes to receive location information from AMF for UEs that AF requested time synchronization for.
[bookmark: _Hlk112144624]-	TSCTSF requests UEs for which an AF requested time synchronization to perform a Registration if the UE is in CM-IDLE 
-	TSCTSF correlates the latest timing synchronization status of RAN nodes and the UE location information received from AMF to determine the UE ID(s) impacted by RAN node timing status degradation/improvement/failure.
Editor’s note: whether and how to support additional option, i.e. RAN or AMF determines the UE ID(s) impacted by RAN node timing status degradation/improvement/failure is FFS.
-	Determining UEs impacted by UPF timing synchronization status degradation or improvement (only for the case when UPF/NW-TT is involved in providing time information to DS-TT):
-	TSCTSF determines the UEs for which an impacted UPF/NW-TT is configured to send (g)PTP messages.
-	Informing AFs about network timing synchronization status degradation or improvement:
-	If TSCTSF has determined UEs impacted by RAN or UPF timing synchronization status degradation or improvement then TSCTSF informs the AF about the network timing synchronization status for those UEs.
Editor’s note: Which information to provide to AF is FFS.
Editor’s note: Whether both UE and AF need to be informed about the time synchronization status simultaneously, and in which cases only UE or only AF may receive it is FFS.
[bookmark: _Hlk112144365]-	Deactivating/reactivating/updating time synchronization services based on RAN/UPF timing status changes:
-	gPTP case: For UEs that are part of a PTP instance and which are impacted by RAN time synchronization status degradation or improvement:
-	If TSCTSF determines that the Time synchronization error budget provided by AF can still be met, then TSCTSF may update the clockQuality information sent in Announce messages (see IEEE 1588 [8] clause 7.6.2) for the PTP instance using existing procedures and existing PMIC/UMIC information. The handling of Announce messages follows existing procedures as described in TS 23.501 [2].
-	If TSCTSF determines that the Time synchronization error budget provided by AF cannot be met (see above) then TSCTSF temporarily removes the UE/DS-TT from the PTP instance using existing procedures in clause K.2.2.1 and clause K.2.2.4 of TS 23.501 [2]).
-	If TSCTSF determines that the Time synchronization error budget provided by AF can be met again then TSCTSF adds the DS-TT PTP port to the PTP instance again and also re-activates the Grandmaster functionality.
Editor’s note: It is FFS how to handle the other branch of gPTP case: For UEs that are part of a PTP instance and which are impacted by UPF time synchronization status degradation or improvement.
-	ASTI case: TSCTSF updates the access stratum time distribution indication to "enable" or "disable" and forwards the attribute to the serving NG-RAN nodes for the impacted UEs via AMF depending on whether the Time synchronization error budget can or cannot be met (following Rel-17 operations as described in clause 4.15.9.4 of TS 23.502 [3]).
[bookmark: _Hlk112139845]Editor’s note: Whether AF can also decide to deactivate/reactivate/update time synchronization services based on RAN or UPF time synchronization status degradation or improvement depends on which information will be provided to AF and is FFS. It is FFS to how to coordinate the decision made by AF and TSCTSF, if AF is also allowed.
Editor’s note: Further conclusions on RRC/SIB aspects are assumed to be done in coordination with RAN WGs, and SA2 impact due to that is FFS.
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