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	Reason for change:
	For the TSCTSF to monitor the time synchronization status in RAN nodes, it subscribes to this information at the AMF using Namf_Communication_N2NonUeN2InfoSubscribe service operation. This is described in 23.501 clause 5.27.1.12 with the following text:
TSCTSF may receive node-level information about timing synchronization status from gNB and/or UPF/NW-TT directly from OAM or alternatively, if supported by a node, using control plane signalling at node level. Node level signalling uses UMIC for UPF/NW-TT case and an AMF service to report N2 node level information for the gNB case. In the latter case, the AMF controls the gNB node level reporting and subscription using NGAP messages (see TS 38.413 [34]).
And the procedure is illustrated in 23.502 clause 4.15.9.5.1. Specifically, in step 1 the procedure indicates:
Upon the reception of the clock quality detail level and clock quality acceptance criteria (if applicable) in the AF request in step 0, the TSCTSF needs to be subscribed to NG-RAN timing synchronization status updates at the NG-RAN nodes that may provision access stratum time distribution information to the target UE. NG-RAN timing synchronization status updates provisioning may be configured via AMF (with node level signalling as illustrated in steps 1-2).
Namf_Communication_NonUeN2InfoSubscribe in step 2 initiates the subscription for the NG-RAN timing synchronization status updates in the AMF. Based on local configuration, AMF may subscribe to some or all NG-RAN nodes.
The last sentence can enable the AMF decide with which gNBs it should subscribe when receiving a TSCTSF subscription request. Current assumption in SA2 is the TSCTSF provides a list of gNB IDs to the AMF when it subscribes to RAN TSS information. Following the existing TS 29.518 definition for a Non-UE N2 info subscription creation request, the TSCTSF can provide that list with the attribute “globalRanNodeList”. However, for the TSCTSF to be able to do so, it requires to know:
a) The gNB IDs of the deployment.
b) Which AMFs support which gNBs (unless the TSCTSF always requests the AMFs to subscribe to ALL gNBs it supports).
This prior information the TSCTSF requires may be cumbersome for some deployments. This has been raised in CT4#118 (postponed C4-234110), with a proposed EN to further discuss:
Editor's note:	Whether the target NG-RAN node(s) are identified by TAIs or NG-RAN node identifiers is FFS.
To solve this, SA2 could consider adding an alternative method where the TSCTSF provides a list of TAIs in the Namf_Communication_NonUeN2InfoSubscribe request. Based on the list of TAs, the AMF will determine the NG-RAN nodes to initiate the subscription of RAN TSS. Therefore, when the TSCTSF configures the subscription to RAN TSS at the AMF, two alternatives can be considered:
1) TSCTSF provides gNB IDs to AMF for RAN TSS subscription. 
- Current method assumed in SA2 normative text, supported with attribute “globalRanNodeList”
- TSCTSF needs to know gNB IDs of the deployment and the AMFs/AMF set IDs that support the respective gNBs
2) TSCTSF provides an area (e.g., list of TAs) to AMF for RAN TSS subscription
- New method requiring changes to SA2 text and 29.518 service operation to add list of TAs as a field in Namf_Communication_NonUeN2InfoSubscribe
- TSCTSF only needs to know the area it would like to be subscribed to
As can be seen, this additional alternative 2) does not challenge previous agreements in SA2 regarding AMF controlling the subscription at the RAN nodes or being able to determine the gNBs to subscribe based on local configuration, but it adds a potential simpler method in some deployments to configure the TSCTSF subscription to RAN. 
Proposal: This CR proposes the text changes to add 2) “TSCTSF provides an area (e.g., list of TAs) to AMF for RAN TSS subscription” for TRS in 23.501.


	
	

	Summary of change:
	Added a new method for TSCTSF subscribing to RAN TSS at the AMF based on a list of TAs
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	Some deployments may find TSCTSF preconfiguration for RAN TSS subscription cumbersome.
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>>>> Start of Changes <<<<
[bookmark: _Toc145939733]4.15.9.5	Procedures for subscription and management of network timing synchronization status monitoring
[bookmark: _CR4_15_9_5_1][bookmark: _Toc145939734]4.15.9.5.1	Network timing synchronization status


Figure 4.15.9.5.1-1: Procedure for TSCTSF subscription to RAN and/or UPF/NW-TT timing synchronization status
0.	The AF requests creation or modification of ASTI or PTP based time synchronization service as described in clauses 4.15.9.4 and 4.15.9.3 including clock quality detail level and clock quality acceptance criteria (if applicable) in the request.
	If the request is received at the NEF, it checks whether the AF is authorized to send the request and forwards the request to the TSCTSF.
	If network timing synchronization status reports are provisioned using node-level signalling via control plane, the TSCTSF determines the serving AMF(s) and the UPF/NW-TT nodes (if applicable) for the UE(s) that needs to initiate network timing synchronization status monitoring.
	Otherwise, if network timing synchronizations status reports are provisioned via OAM, steps 1-3 and 5-7 are skipped.
1-2.	(When the procedure is triggered by the AF request to influence the 5G access stratum time distribution or by PTP instance activation, modification):
	Upon the reception of the clock quality detail level and clock quality acceptance criteria (if applicable) in the AF request in step 0, the TSCTSF needs to be subscribed to NG-RAN timing synchronization status updates at the NG-RAN nodes that may provision access stratum time distribution information to the target UE. NG-RAN timing synchronization status updates provisioning may be configured via AMF (with node level signalling as illustrated in steps 1-2).
	Namf_Communication_NonUeN2InfoSubscribe in step 2 initiates the subscription for the NG-RAN timing synchronization status updates in the AMF. In the subscription request, the TSCTSF may provide a list of gNB IDs or a list of TAs. If the TSCTSF provides a list of TAs, the AMF determines the target gNBs serving the list of TAs. Based on local configuration, AMF may subscribe to some or all targeted NG-RAN nodes.
3.	(When the procedure is triggered by the AF request for PTP instance activation, modification and if the UPF/NW-TT is involved in providing time information to DS-TT):
	Upon the reception of the clock quality acceptance criteria in the AF request in step 0, the TSCTSF needs to be subscribed to UPF/NW-TT timing synchronization status updates at the UPF/NW-TT that may provision time information via PTP to the target UE. UPF/NW-TT timing synchronization status updates provisioning may be configured via OAM or via UMIC.
4.	The RAN node is pre-configured for the thresholds for each timing synchronization status attribute as described in clause 5.27.1.12 of TS 23.501 [2]. When the network timing synchronization status exceeds or meets again any of the pre-configured thresholds, the NG-RAN node detects a change on its timing synchronization status (e.g., degradation, failure, improvement).
5-6.	If the NG-RAN node detects a change on its timing synchronization status and timing synchronization status reporting is configured via the AMF in step 1, the NG-RAN node notifies the AMF providing a NG-RAN timing synchronization status update. The update can contain the information elements listed in Table 5.27.1.12-1 of TS 23.501 [2], and the scope of the timing synchronization status (as described in clause 5.27.1.12 of TS 23.501 [2]). The AMF forwards the update to the subscribed TSCTSF.
7.	If the UPF/NW-TT detects a change on its timing synchronization status and timing synchronization status reporting is configured via UMIC in step 3, the UPF/NW-TT notifies the TSCTSF providing a UPF/NW-TT timing synchronization status update via UMIC. The update can contain the information elements listed in Table 5.28.3.1-2 of TS 23.501 [2].
8.	Upon the reception of a change in the NG-RAN and/or NW-TT timing synchronization status update, the TSCTSF shall determine if the UE is impacted and whether the clock quality acceptance criteria can still be met. For each scope of the timing synchronization status received from the RAN in step 6, if the status indicates degradation or failure, TSCTSF may set the Area of Interest to gNB node ID(s) or Cell IDs in the scope of the timing synchronization status. The TSCTSF uses the resulted Area of Interest to subscribe for the UE presence in Area of Interest from the AMF that is serving the gNB node ID as described in clause 5.27.1.12 of TS 23.501 [2]. If the status indicates recovery, the TSCTSF may remove the corresponding scope from the subscription.
	Upon reception of notification for the UE presence in the Area of Interest, if the TSCTSF determines that the UE is impacted for ASTI service, the TSCTSF performs steps 15-16 in clause 4.15.9.4 to notify the AF the acceptance criteria result.
	Upon reception of notification for the UE presence in the Area of Interest, if the TSCTSF determines that the UE is impacted for PTP service, the TSCTSF performs steps 9-11 in clause 4.15.9.3.2 to notify the AF the acceptance criteria result.
>>>> Next Changes <<<<

[bookmark: _Toc36192209][bookmark: _Toc45193322][bookmark: _Toc47592954][bookmark: _Toc51835041][bookmark: _Toc145940034]5.2.2.2.18	Namf_Communication_NonUeN2InfoSubscribe service operation
Service operation name: Namf_Communication_NonUeN2InfoSubscribe
Description: The NF Service Consumer invokes this service operation to subscribe to the delivery of non-UE specific information from the NG-RAN node sent via N2 to the AMF.
Input, Required: Notification Target Address, Notification Correlation ID, N2 information type to be subscribed.
Input, Optional: Timing synchronization status reporting indication, target of timing synchronization status reporting (i.e., list of gNB IDs or list of TAs).
Output, Required: Subscription Correlation ID.
Output, Optional: None.

>>>> End of Changes <<<<
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