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1	Introduction
This contribution focuses on remaining issues of RAN TSS reporting, TSN interwork and RAN feed back, and the corresponding TPs to BL CR of NGAP and F1AP are provided in [5].
2	Discussion
2.1  RAN Timing Synchronization Status and Reporting
There are some remaining issues of RAN TSS summarized in SOD [1].
 
Issue :Clock quality delivery to UE in RRC inactive using SDT
The following agreement has been achieved by RAN2 In RAN2#122.
· If the UE is in RRC_INACTIVE, the UE can acquire clock quality information using the SDT procedure, if it supports and/is configured with SDT procedure. 
 
Therefore, at the RAN3#121 meeting, [2] proposed RAN3 to discuss the enhancement of the SDT procedure, i.e. the inclusion of Clock quality delivery related IEs in the UE context retrieval procedure, to support the delivery of Clock quality to UEs in RRC inactive state. We have observed some benefits from this enhancement. However, RAN2 has not yet reached a conclusion on whether to introduce a new cause value for the RRC resume request message, and how or if the SDT should be enhanced to support Clock quality delivery. Therefore, we recommend waiting for further progress from RAN2.
Proposal 1: Wait further progress from RAN2 on the delivery of Clock quality using SDT. 
 
Issue :How DU triggers TSS report to CU
In[1], two solutions are summarized, seen below:
Option A: 
Add an optional Clock Accuracy Threshold List IE to the F1AP: TIMING SYNCHRONISATION STATUS REQUEST message, that includes a list of clock accuracy thresholds corresponding to the acceptance criteria of UEs served by the gNB-CU.
Option B:
If only one threshold is pre-configured for each attribute, DU can trigger periodic report of the timing synchronization status if enabled by the CU.
From our perspective, the clock quality acceptance criteria within Clock Quality Reporting Control Information is provided to NG-RAN with per UE, It is a challenge for the CU to configure multiple thresholds to cover different clock quality acceptance criteria of all UEs. 
Observation 1: The clock quality acceptance criteria within Clock Quality Reporting Control Information is provided to NG-RAN with per UE, It is a challenge for the CU to configure multiple thresholds to cover different clock quality acceptance criteria of all UEs.
The safest practice is to configure a single threshold that is suitable for the majority UEs in the DU. When the DU's clock quality degrades beyond this threshold, it triggers TSS reporting to CU. Subsequently, the DU periodically reports TSS to the CU unless the DU's clock quality improves and meets the threshold again. This strategy takes into account other UEs that may have more relaxed clock quality criteria than the pre-configured threshold. It is also proposed that CU indicates this reporting periodicity to the DU. 
Proposal 2: Only one clock quality threshold is pre-configured at DU. When the DU's clock quality can not meet this threshold,the DU periodically reports TSS to the CU.
Proposal 3: The CU shall include a Reporting Periodicity IE into the F1AP , TIMING SYNCHRONISATION STATUS REQUEST message.
 
Issue : Whether to include the clock quality control related information and feedback in the Handover procedure over XnAP
In current XnAP BL CR, the Clock Quality Reporting Control Information is contained within the Time Synchronisation Assistance Information IE as below. 
9.2.3.153	Time Synchronisation Assistance Information
This IE indicates the 5G access stratum time distribution parameters as specified in TS 23.501 [7].
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Time Distribution indication
	M
	
	ENUMERATED
(enabled, disabled, …)
	
	–
	

	Uu Time Synchronization Error Budget
	C-ifEnabled
	
	INTEGER (0..1000000, …)
	Expressed in units of 1 ns.
	–
	

	Clock Quality Reporting Control Information
	O
	
	9.2.3.x1
	
	YES
	ignore


 
However, In current XnAP, the Time Synchronisation Assistance Information IE is already included in the HANDOVER REQUEST message, so , there is no necessity to duplicate the Clock Quality Reporting Control Information IE in the message. 
Proposal 4: There is no necessity to duplicate the Clock Quality Reporting Control Information IE into the HANDOVER REQUEST message, as this IE is already included within the Time Synchronisation Assistance Information IE in the message.  
At the previous meeting, [3] also proposed that "The target RAN can also feedback it is time status information so the source RAN could compare among the potential handover targets and choose the “right” target". We believe that utilizing RAN TSS information for mobility optimization is out of the scope of the WID. Therefore, we suggest not pursuing this in Release 18.
Proposal 5: Utilizing RAN TSS for mobility optimization is not pursued in Rel-18, since it is out of the scope of the WID.
In current F1AP/NGAP BL CR, FFS is still remaining for the definition of Clock Accuracy. At the previous meeting , RAN3 sent the LS to SA2 to inform the encoding details of the RAN timing synchronization status attributes. It is proposed to remove the FFS related to Clock Accuracy. If necessary, this can be further checked. 
Proposal 6: Remove the FFS related to Clock Accuracy in F1AP/NGAP BL CR.  
 
2.2 TSN interwork
According to the summary of offline discussion[1] of last meeting, there are four options on the table about how the TL-container could be exchanged between SMF/CUC and AN-TL via NGAP:
	Option 1: 
· Add TL-Container at PDU session level in PDU Session Resource Setup Request/Response.
· Add TL-Container at PDU session level in PDU Session Resource Modify Request/Response.
Option 2: 
· Add TL-Container at PDU session level in PDU Session Resource Setup Request/Response.
· Add TL-Container at QoS flow level in PDU Session Resource Modify Request/Response.
Option 3:
· Add TL-Container at QoS flow level in PDU Session Resource Setup Request/Response.
· Add TL-Container at QoS flow level in PDU Session Resource Modify Request/Response.
Option 4: 
· Add TL-Container at node level in new non-UE associated procedure.


For get-request and get-response during PDU session establishment, according to the Annex M in TS23.501, the information which is set as ‘get’ in the TL-container are nothing related to do with specific TS stream — it is supposed that the TL-container for ‘get’ is in PDU session level.
While, for the set-request and set-response, as mentioned in the incoming LS from SA2 [4], the TL-container is associated with a QFI within a PDU session:
	Q7: Can SA2 confirm that it is agreeable that the SMF/CUC signals a TN Stream identification (e.g. StreamID) in the Set Request for the aforementioned reasons.
SA2 Answer:
TSN Stream in the set request can be identified by a QFI parameter within a PDU Session.
Thus, the introduction of a new parameter like streamID is not required from SA2 perspective. CT can further discuss the protocol handling on this aspect if needed.


Also, from the attached SA2 CR on TS23.501, in the description for set-request, it is noted that the words ‘list of’ has been removed, to make it clear that a TL-container for set-request is only associated with one QoS flow, i.e., it should be in QoS flow level.
	If NG-RAN and UPF support AN-TL and CN-TL, the SMF/CUC may use the TL-Container to send a:
1)	get-request.
2)	set-request: submits the following information elements to the AN-TL or CN-TL:
-	list of InterfaceConfiguration as provided by TN CNC in the Status group as described in Annex M.1(one InterfaceConfiguration is associated with each QFI in the N3 tunnel)


 
Observation 2: The TL-container for ‘get’ is in PDU session level. The TL-conatiner for ‘set’ is in QoS flow level.
With the above observation, we believe option 2 could be easily agreed.
Proposal 7: Agree on option 2 for the NGAP impact of TSN interworking.
Also, it is mentioned to remove the TS stream configuration during PDU session release. With the further confirmation by SA2, the QoS flow level TL-container should be added in PDU session release procedure, transparently to the AMF.
Proposal 8: Add TL-container in the PDU Session Resource Release Command Transfer IE and PDU Session Resource Release Response Transfer IE per QoS flow. 
 
1. Uplink RAN dynamic PDB
There is also some specification in SA2 for the transmission of the dynamic value of PDB between SMF and NG-RAN, which might need some enhancement on NGAP.
	When interworking with TSN deployed in the transport network is applied, the dynamic value for the CN PDB of a Delay-critical GBR 5QI shall be configured in the SMF as described in clause 5.7.3.4. When the SMF setups a new QoS Flow, the SMF signals the dynamic value for the CN PDB and TSCAI for the QoS Flow to NG-RAN on QoS Flow basis. Upon receiving the TSCAI for a QoS Flow from the SMF, if the TSCAI includes a BAT in UL direction, the RAN may determine a dynamic value of 5G-AN PDB in UL direction for the QoS Flow. The NG-RAN provides the dynamic value of 5G-AN PDB to the SMF in a response to the QoS Flow request. The dynamic value of 5G-AN PDB is used to generate EarliestTransmitOffset as described in Annex M.


There may be some NGAP impact, from the description above — a dynamic value of 5G-AN in UL direction should be included in a QoS flow basis in the PDU session setup/modify response messages, and Initial UE context setup release message. To be specific, we would prefer to add the UL PDB directly into the QoS flow list under PDU Session Resource Setup/Modify Response IE. 
For PDU Session Modify Response IE, there is an existing QoS Flow Add or Modify Response List in the current specification, which is a suitable place where the new dynamic PDB could be added.
However, there is no QoS flow list in the current specification for PDU Session Resource Setup Response IE, but it can be noted that in the NGAP BLCR of URLLC, a new QoS flow list is introduced for proactive RAN feedback. Then it would be feasible to add the dynamic uplink PDB in this QoS flow list. One argument against this might be this list is only used when the proactive feedback is triggered, i.e, when BAT window is present in the TSC assistance information. We believe this can be solved by extending the usage of this list by giving it a more general name, e.g., QoS Flow for TSC list, and to clarify in procedure text that this IE list can also be used to send the dynamic AN PDB to the SMF. Besides, with the new IE introduced in the QoS flow list, the presence of the TSC Traffic Characteristics Feedback should be changed from mandatory to optional.
Proposal 9: Add the dynamic uplink 5G-AN PDB in the QoS Flow TSC Feedback List of PDU Session Resource Setup Response Transfer IE, and extend the usage of QoS Flow TSC Feedback List IE.
Proposal 10: Change the presence of the TSC Traffic Characteristics Feedback IE in the QoS Flow TSC Feedback List of PDU Session Resource Setup Response Transfer IE into ‘Optional’.
Proposal 11: Add the dynamic uplink 5G-AN PDB in the QoS Flow Add or Modify Response List of PDU Session Resource Modify Response Transfer IE.
The corresponding TP to BLCR of 38.413 on dynamic AN PDB is provided in [5].
2.3 RAN feedback
WA: TSC Traffic Characteristics Feedback is not provided during handover (i.e., not included in HANDOVER REQUEST ACKNOWLEDGE or PATH SWITCH REQUEST).
During handover, the TSC assistance information would be passed to the target node. If there is a requirement for low latency communication, the target node may need to transfer the feedback information to SMF for low latency scheduling. So, it was proposaed the target node may also provide the RAN feedback to the AMF via NGAP, where the following IEs may need to be impacted:
QoS Flow List with Data Forwarding IE in HANDOVER REQUEST ACKNOWLEDGE message
Path Switch Request Transfer IE in PATH SWITCH REQUEST message
However, with some argument during last meeting about the validity of TSC assistance information, e.g., BAT window, after the process of handover, we are not sure about the criticality of the feedback provided by the target NG-RAN based on the assistance information from the source node. And also considering the time limit for the end of this release, we would not pursue the enhancement for RAN feedback during handover.
Proposal 12: Turn the WA that says ‘TSC Traffic Characteristics Feedback is not provided during handover (i.e., not included in HANDOVER REQUEST ACKNOWLEDGE or PATH SWITCH REQUEST)’ into agreement for Rel-18.
 
3 Conclusion
TSS reporting
Proposal 1: Wait further progress from RAN2 on the delivery of Clock quality using SDT. 
Proposal 2: Only one clock quality threshold is pre-configured at DU. When the DU's clock quality can not meet this threshold,the DU periodically reports TSS to the CU.
Proposal 3: The CU shall include a Reporting Periodicity IE into the F1AP , TIMING SYNCHRONISATION STATUS REQUEST message.
Proposal 4: There is no necessity to duplicate the Clock Quality Reporting Control Information IE into the HANDOVER REQUEST message, as this IE is already included within the Time Synchronisation Assistance Information IE in the message.  
Proposal 5: Utilizing RAN TSS for mobility optimization is not pursued in Rel-18, since it is out of the scope of the WID.
Proposal 6: Remove the FFS related to Clock Accuracy in F1AP/NGAP BL CR.
TSN interwork
Observation 2: The TL-container for ‘get’ is in PDU session level. The TL-conatiner for ‘set’ is in QoS flow level.
Proposal 7: Agree on option 2 for the NGAP impact of TSN interworking.
Proposal 8: Add TL-container in the PDU Session Resource Release Command Transfer IE and PDU Session Resource Release Response Transfer IE per QoS flow. 
Proposal 9: Add the dynamic uplink 5G-AN PDB in the QoS Flow TSC Feedback List of PDU Session Resource Setup Response Transfer IE, and extend the usage of QoS Flow TSC Feedback List IE.
Proposal 10: Change the presence of the TSC Traffic Characteristics Feedback IE in the QoS Flow TSC Feedback List of PDU Session Resource Setup Response Transfer IE into ‘Optional’.
Proposal 11: Add the dynamic uplink 5G-AN PDB in the QoS Flow Add or Modify Response List of PDU Session Resource Modify Response Transfer IE.
RAN feedback
Proposal 12: Turn the WA that says ‘TSC Traffic Characteristics Feedback is not provided during handover (i.e., not included in HANDOVER REQUEST ACKNOWLEDGE or PATH SWITCH REQUEST)’ into agreement for Rel-18.
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