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	Reason for change:
	During CT4#118 meeting C4-234110 was postponed; the CR was replacing a trigger for NG-RAN to start reporting its timing synchronization status. The initial trigger (Namf_Communication_NonUeN2MessageTransfer message from TSCTSF that further leads to N2 message from the AMF to NG-RAN node(s)) was proposed to be replaced by Namf_Communication_NonUeN2InfoSubscribe, in which case the AMF could have an additional logic to determine whether there is a need to send an N2 meesage to the respective NG-RAN leading to some signalling savings in some (uncommon) scenarios. There was no unanimous support for such changes in Stage 3, and Stage 2 needs re-evaluate the need for such changes now when Stage 3 have expressed some concerns. Note that Namf_Communication_NonUeN2MessageTransfer was removed by S2-2309819 at SA2#158 meeting, however, while doing so large impacts on AMF services have not been considered.

# ---Discussion--
The discussion has been covered separately in S2-2402125 and will not be repeated here.

# ---
Proposal: Reinstate the use of Namf_Communication_NonUeN2MessageTransfer for triggering an N2 message towards NG-RAN nodes so that they can start RAN timing synchronization status reporting towards the TSCTSF.
#---r01---
-incorporated changes/suggestions from Huawei

#---Changes at SA2#161----
They consider the offline discussions with companies (e.g. NTT DOCOMO, Nokia) included in S2-2402125


	
	

	Summary of change:
	Reinstating Namf_Communication_NonUeN2MessageTransfer as a trigger for an N2 message that would serve as an indication to NG-RAN nodes to start TSS reporting to the AMF; 
Changes for the Figure:
1) reinstating the use of “NonUeN2MessageTransfer”
2) swapping the order of NonUeN2InfoSubscribe and NonUeN2MessageTransfer operation if compering to the solution before we removed the use of NonUeN2MessageTransfer
3) Adding request/response information
4) use dashed-lines only for Optional messages/event
5) adding steps 11-14 to describe the deactivation of the subscription
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>>>> Start of Changes <<<<
4.15.9.5.1	Network timing synchronization status(R)AN
AMF
UPF
TSCTSF
NEF
AF

UE

0. ASTI or PTP service creation or update as described in clauses 4.15.9.4 and 4.15.9.3

1. Namf_Communication_NonUeN2InfoSubscribe request/response

2. Namf_Communication_NonUeN2MessageTransfer request

3. N2 message

4. Namf_Communication_NonUeN2MessageTransfer response / Namf_Communication_NonUeN2InfoNotify request

5. TSCTSF subscribes to UPF/NW-TT timing synchronization status reports via UMIC



6. Primary source event

7. N2 message

8. Namf_Communication_NonUeN2InfoNotify request

9. UPF/NW-TT reports timing synchronization status via UMIC to the TSCTSF 


10. ASTI or PTP service modification and notification towards AF as described in clauses 4.15.9.4 and 4.15.9.3

11. Namf_Communication_NonUeN2InfoUnSubscribe request/response


13. N2 message
12. Namf_Communication_NonUeN2MessageTransfer request

14. Namf_Communication_NonUeN2MessageTransfer response





[bookmark: _CRFigure4_15_9_5_11]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 1-43 and 75-97 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 1-24).
	The TSCTSF sends Namf_Communication_NonUeN2InfoSubscribe to initiate the subscription for the NG-RAN timing synchronization status updates from the AMF. 
2.	The TSCTSF invokes an Namf_Communication_NonUeN2MessageTransfer request to the AMF. Inside this request, the TSCTSF includes an N2 Container indicating to the NG-RAN to start reporting TSS attributes and containing the TSCTSF Instance ID. Additionally, in this request As part of this subscription, the TSCTSF may specify TA(s) and/or NG-RAN node(s) in the subscription for the timing synchronization status reporting. Based on local configuration and/or TA or NG-RAN node information as received from the TSCTSF, the AMF may subscribe to request some or all NG-RAN nodes in the TA(s) to perform for  the timing synchronizations status reporting.
3-4.	The AMF sends the corresponding N2 messages to all applicable NG-RAN nodes. Upon receiving a reponse(s) from the NG-RAN node(s), the AMF includes in the Namf_Communication_NonUeN2MessageTransfer response or Namf_Communication_N2InfoNotify request to the TSCTSF a list of N2 Containers containing response messages from the NG-RAN nodes and the corresponding NG-RAN node identifier(s). The AMF may aggregate the response messages it receives from the NG-RAN nodes.
53.	(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.
64.	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).
7-8.5-6.	If the NG-RAN node detects a change on its timing synchronization status as described in clause 5.27.1.12 of TS 23.501 [2] and the timing synchronization status reporting is configured via the AMF in step 1-3, 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], TSCTSF Instance ID, 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 latest received NG-RAN timing synchronization status update in the Namf_Communication_NonUeN2InfoNotify to the specific subscribed TSCTSF instance identified by the TSCTSF Instance ID as specified in Step 2.
79.	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 K.1-2 of TS 23.501 [2].
108.	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.
11-14. If the TSCTSF determines to unsubscribe from the NG-RAN timing synchronization status updates, first it invokes the Namf_Communication_NonUeN2InfoUnSubscribe service operation to the AMF (Step 11) and then the Namf_Communication_NonUeN2MessageTransfer (Step 12) request that includes its TSCTSF Instance ID and an N2 Container indicating to the NG-RAN(s) to stop reporting the TSS attributes. The AMF sends the corresponding N2 message to the applicable NG-RAN nodes, Step 13.
	NG-RAN stops reporting the TSS attributes to the AMF once all TSCTSF instances have unsubscribed from NG-RAN timing synchronization status updates, responds to the AMF, and the AMF sends an Namf_NonUeN2MessageTransfer reponse to the TSCTSF.
>>>> Next Change <<<<
[bookmark: _Toc153802319][bookmark: _Toc36192208][bookmark: _Toc45193321][bookmark: _Toc47592953][bookmark: _Toc51835040][bookmark: _Toc145940033]5.2.2.2.17	Namf_Communication_NonUeN2MessageTransfer service operation
Service operation name: Namf_Communication_NonUeN2MessageTransfer
Description: NF Service Consumer requests to transfer a non-UE specific message to NG-RAN node(s) via N2.
Input, Required: N2 Message Container.
Input, Optional: TAI List, RAT Selector (ng-eNB or gNB), Global RAN Node List, Send Write-Replace-Warning-Indication, Send Stop-Warning-Indication, Timing synchronization status reporting indication.
Output, Required: N2 Information Transfer Result.
Output, Optional: PWS Result Data.
PWS Result Data is included when parts of a PWS received message have not been comprehended or were missing, or if the message contained logical errors. It may contain the Unknown Tracking Area List which may be present in the associated PWS response message.
>>>> Next Change <<<<
[bookmark: _Toc36192209][bookmark: _Toc45193322][bookmark: _Toc47592954][bookmark: _Toc51835041][bookmark: _Toc153802320]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, TAI(s), NG-RAN node identifier(s).
Output, Required: Subscription Correlation ID.
Output, Optional: None.
>>>> End of Changes <<<<
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