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Abstract of the contribution: This paper proposes to update the conclusion for key issue 1 to resolve open Editor's Notes.
1.
Discussion

1.1 How the UE registers to the network
There is an open EN in the KI#1 conclusions:

Editor’s note: Whether the UE performs a Registration also in Inactive is FFS.

It is related to a scenario, when the UE has determined that the RAN timing synchronization status has changed and the UE has been requested by the TSCTSF to connect to the network in case the RAN timing synchronization status changes. Eventually the goal is to inform the TSCTSF for the location of the UE, when the UE notices that the RAN timing synchronization status has changed. 

Currently two options for the UE to notify the network are described:
Option 1) The UE uses different procedure depending on the RRC-state: If the UE is in RRC-Idle, the UE performs NAS registration update, if the UE is in RRC-Inactive the UE performs UE triggered connection resume.

Option 2) The UE performs NAS registration update in both RRC-Idle and RRC-Inactive. If the UE is in RRC-Inactive, the NAS UL message (registration update) triggers the RRC connection resume.

Proposal 1: Option 2 is simpler; it uses a single procedure that captures both cases. It is proposed to capture Option 2 in the conclusions and remove the Editor's Note.

1.2 How the TSCTSF obtains the UE location from AMF – OAM case
When the TSCTSF receives RAN timing synchonization status change (e.g. improvement or degradation) from OAM, the TSCTSF needs to obtain the list of UEs located under the impacted RAN nodes from the AMF:
TSCTSF subscribes to receive location information (RAN node granularity) from AMF…
The sentence above implies that the TSCTSF uses the Event ID ="Location Report" and Location Filter = "RAN-Node" with the Namf_EventExposure service. This would cause paging towards any such UE that is currently registered in the AMF and that is not in CM-Connected state.  The AMF may need to trigger the NG-RAN Location Reporting procedure for the UEs that are in CM-Connected state. Neither is necessary, since as proposed in section 1.1, the UE that is in RRC-Idle or RRC-Inactive state and detects a change in the RAN timing synchronization status will perform a NAS registration update, and at that point the AMF will learn the RAN Node ID.
Another problem with the above description is that the AMF does not always know the UE location per RAN node granularity. The UE registers to the network only when the UE detects a change in the timing synchronization status; if the UE reselects a cell between source and target RAN nodes having the same status, the UE does not register to the network.  
Proposal 2: it is proposed to update the conclusions to refer to "UE presence in AoI" procedure. This avoids paging and RAN involvement to locate the UE. TheTSCTSF can populate a list of RAN node IDs based on the RAN timing synchronization status the TSCTSF receives via OAM. Each list of RAN node IDs is used as an Area of Interest in AMF event exposure service. Whenever the UE moves in or out of AoI, if the UE is not in CM-Connected state, the UE registers to the AMF, and the AMF reports the UE presence in AoI either as "IN" or "OUT" towards the TSCTSF.
There is an open EN in the KI#1 conclusions:

Editor's note: Whether alternatively NG-RAN can be responsible for determining the impacted UE(s) and sending the NG-RAN timing synchronization status reports to the AMF via NG-AP signalling, together with the impacted UE(s) is FFS.
Proposal 3: The EN can be removed. It is not necessary to involve the RAN to locate the UEs. 

2.
Text proposal
This paper proposes to agree the following way forward.
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Conclusions

8.X
Conclusion for KI #1: 5GS network timing synchronization status and reporting

The following bullet points summarize the principles for the way forward:

-
Detecting and reporting RAN and UPF timing synchronization status to TSCTSF
Editor’s note: What the RAN and UPF timing synchronization status consists of is FFS. 
-
NG-RAN and UPF/NW-TT can detect timing synchronization degradation/failure/improvement locally.
NOTE:
The detection is performed based on information provided by time synchronization protocols used in the transport network for both RAN and UPF, 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 detects timing synchronization degradation/failure/improvement locally are beyond the scope of 3GPP.
Two options are defined for the TSCTSF to detect the timing synchronization status information of RAN and UPF/NW-TT: 
1)
TSCTSF may receive network timing synchronization status information of RAN and UPF/NW-TT directly from OAM.
2)
Alternatively, TSCTSF may receive network timing synchronization status information of RAN and UPF/NW-TT using control plane signaling at node level: 
-
For UPF/NW-TT case the TSCTSF may use UMIC. 
-
For NG-RAN case the TSCTSF may obtain NG-RAN network timing synchronization status information via the AMF (i.e. AMF uses NGAP signaling to configure the NG-RAN reporting). 
Editor’s note: How to support additional methods (NGAP, control plane signalling, etc.) to obtain timing synchronization status from NG-RAN requires RAN feedback. 
-
UE determining that the RAN timing synchronization status changed using:
-
SIB broadcast information to enable UEs in RRC_IDLE and RRC_INACTIVE and in case of RRC_CONNECTED UEs, dedicated RRC signaling, to enable UEs to determine that:
-
the timing synchronization status of the cell that the UE is camping on has changed;
-
the timing synchronization status of the new cell the UE is camping on after cell reselection is different compared to the timing synchronization status of the cell that the UE was previously camping on.
-
If the UE has determined that the RAN timing synchronization status has changed and the UE has been requested by the TSCTSF to connect to the network in case the RAN timing synchronization status changes, the UE performs a registration (if the UE is in RRC_IDLE) or the UE Triggered Connection Resume in RRC Inactive procedure (if the UE is in RRC_INACTIVE).
Editor’s note: Whether the UE performs a Registration also in Inactive is FFS.

Editor’s note: The details of which existing/new SIB information the UE uses to determine that the RAN timing synchronization status has changed is FFS and will be coordinated with RAN WGs.
Editor’s note: How to provide RAN timing synchronization status information to the UE is FFS and will be coordinated with RAN WGs. Details of which RAN timing synchronization status information to provide to the UE will be determined based on feedback from ITU-T.

-
Determining UEs impacted by RAN timing synchronization status degradation/improvement:
-
TSCTSF subscribes to receive notifications for UE presence in Area of Interest information (Area of Interest is set to a list of RAN node IDs that have the same RAN timing synchronization status) from AMF for UEs that AF requested time synchronization for or which are configured for (g)PTP-based time synchronization based on subscription.

-
When activating time synchronization for a UE, TSCTSF requests the UE to connect to the network via AMF (i.e., to perform a registration if the UE is in RRC_IDLE or the UE Triggered Connection Resume in RRC Inactive (if the UE is in RRC_INACTIVE) in case when  the UE later detects that the RAN timing synchronization status has changed while the UE is in RRC_IDLE or RRC_INACTIVE.

-
TSCTSF correlates information about impacted RAN nodes and the UE location information received from AMF to determine the UEs impacted by RAN timing status degradation/failure/improvement.
Editor's note: Whether alternatively NG-RAN can be responsible for determining the impacted UE(s) and sending the NG-RAN timing synchronization status reports to the AMF via NG-AP signalling, together with the impacted UE(s) 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 or failure then TSCTSF informs the AF about the timing synchronization status for those UEs if the AF was the requester of the time synchronization service.
-
The AF may subscribe to time synchronization service status for a UE (or group of UEs) for which the AF requests or has requested time synchronization service (for ASTI or (g)PTP services).
-
For the subscribed AFs the TSCTSF provides time synchronization service status.
Editor’s note: Which information to provide to AF is FFS.

Editor’s note: Whether both UE and AF need to be informed about time synchronization status details simultaneously, and in which cases only UE or only AF may receive it is FFS.
-
Deactivating/reactivating/updating time sychronization services based on RAN/UPF timing synchronization status changes:
-
PTP case: For UEs that are part of a PTP instance and which are impacted by RAN or UPF 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.

-
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]).
Editor’s note: It is FFS whether AF can also decide to deactivate/reactivate/update time sychronization services based on RAN or UPF timing synchronization status degradation or improvement.
>>>>END OF CHANGES<<<<
2

