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1		Introduction
In RAN3#191bis meeting, the NR Timing Resiliency and URLLC enhancements was discussed. And open issue is captured as below:
When the Clock Quality Detail Level is set to “metrics”, is there any additional information included in the Clock Quality Reporting Control Information (e.g. clock quality metrics subscribed by the UE)? To be continued…
Impact of mobility on RAN feedback for low latency communication is FFS.
Whether to use new or existing procedures to support RAN TSS reporting over NG and F1 is FFS.
This contribution will discuss open issues and provide the proposals
[bookmark: _Toc449541143]2		Discussion
2.1 gNB reporting node-level RAN timing synchronization status information towards the AMF 
In SA2#156 meeting, they approved the CR [1] for procedures in TS 23.502. How the TSCTSF subscription to RAN timing synchronization status is captured in section 4.15.9.X.Y. The description of steps is as below for the CN interaction with NG-RAN. 

4.15.9.X.Y TSCTSF subscription to RAN and/or UPF/NW-TT timing synchronization status


Figure 4.15.9.X.Y-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 acceptance criteria in the request. 
1-3.	(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 acceptance criteria 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 OAM or via AMF (with node level signalling as illustrated in steps 1-3). Namf_NonUeN2MsgTransfer in step 1 contains the NG-RAN clock quality reporting control information to be forwarded transparently to the NG-RAN in step 2. Namf_NonUeN2InfoSubscribe initiates the subscription for the NG-RAN timing synchronization status updates in the AMF.

4.	(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.
5.	If there is a change on its primary source, the NG-RAN node and/or the UPF/NW-TT detects a change on its timing synchronization status (e.g., degradation, failure, improvement).
6-7.	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 2, 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], gNB ID, and the scope of the timing synchronization status (as described in clause 5.27.1.12 in TS 23.501 [2]). The AMF forwards the update to the subscribed TSCTSF.

From the above agreed CR, we may interpret there are two options for the NG-RAN timing synchronization status updates provisioning. i.e. From OAM or via AMF. Also we have discussed in last RAN3 meeting and identified three solutions. Solution 1: AMF requests reporting of RAN TSS information using a new Class 1 procedure. And Solution 2&3: gNB is configured via OAM to provide RAN TSS. 
In the below excerpt from 23.501, SA2 also specified the TSS report may notify the TSCTSF (either using N2 node level signalling via AMF, or via OAM)
Considering SA2 defined two options for both the subscription and reporting, we have to do the selection on the solutions for both the subscription and reporting.   
Proposal 1: Do the selection on the solutions for both the subscription and report from via OAM or via AMF.
If we decide to use NGAP message via AMF for subscription, we also have two options for the message using. One is reuse the existing message, another is using new message (class1 or class 2). In the existing messages, the AMF CONFIGURATION UPDATE message is suitable to carry this information. So we don’t need define new message.    
Proposal 2: The AMF Configuration Update procedure can be used for subscription of the TSS report
Bases on the AMF request, the RAN should monitor the time synchronization status and send the report to AMF like as the below in approved CR [2] for 23.501
--excerpt from 23.501
gNBs may be pre-configured with thresholds for each timing synchronization status attribute, if supported, that is described in Table 5.27.1.12-1. When the network timing synchronization status exceeds the thresholds (i.e. status degradation), or the network timing synchronization status meets the thresholds again (i.e. status improvement), the gNB notifies the TSCTSF (either using N2 node level signalling via AMF, or via OAM) with the gNB ID, the scope of the timing synchronization status (i.e., all cells or a list of Cell IDs within a single gNB) and the corresponding network timing synchronization status (TSS) attributes as described in this clause. The gNB indicates the status change to the UEs via SIB9:
--end of excerpt from 23.501
From the above description, the RAN will send the node-level status report to AMF when the status changes. The information includes RAN node ID, the scope of status and the details of the status.
In current NGAP specification 38.413, the possible node level message is for Interface Management Procedures. In last RAN3 meeting, we discussed this issue but no consensus is reached and captured the open issues: Whether to use new or existing procedures to support RAN TSS reporting over NG and F1 is FFS. During the discussion, two options are listed for the TSS report from gNB to AMF. One is reuse the existing procedure and another one is defining new class2 message to transfer the report. These two options are feasible and there is no big different. After check the current NGAP procedures, the RAN CONFIGURATION UPDATE can be used for the report transferring. In this message, all the IEs except message type are optional. When transferring the TSS report, no any ambiguous information will be introduced. So RAN may include the status report in the RAN CONFIGURATION UPDATE message. 
Proposal 3: Include RAN Node ID, the scope of the timing synchronization status and the corresponding network timing synchronization status attributes in RAN CONFIGURATION UPDATE in NGAP
Regarding the scope of the timing synchronization status, it should be same as scope of the report ID in the LS [3] from SA2. RAN3 has response in LS [4] that may be a cell list. In the agreed CR [3], the scope is defined a gNB ID or a group of cells within the gNB specified with a list of Cell IDs.
Proposal 4: The scope of the timing synchronization status may be gNB ID or a group of cells within the gNB
3		Conclusion
In the present contribution we make the following observations and proposal:
Proposal 1: Do the selection on the solutions for both the subscription and report from via OAM or via AMF.
Proposal 2: the AMF Configuration Update procedure can be used for subscription of the TSS report
Proposal 3: Include RAN Node ID, the scope of the timing synchronization status and the corresponding network timing synchronization status attributes in RAN CONFIGURATION UPDATE in NGAP
Proposal 4: The scope of the timing synchronization status may be gNB ID or a group of cells within the gNB
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