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1	Introduction
In RP#99, a new RAN Rel-18 WID is approved [1].
This paper discussed the potential RAN3 impact from all the objectives.
[bookmark: _Ref178064866]2	Discussion
2.1	Objectives
There are three objectives in the approved new Rel-18 WID [1].
	The detailed objectives of the Work Item are as follows:
[bookmark: _Hlk131081983]1.	5GS network timing synchronization status and reporting [RAN3, RAN2]:
[bookmark: _Hlk131443467][bookmark: _Hlk131448905]a.	AMF providing clock quality reporting control information per-UE to the gNB. [RAN3]
[bookmark: _Hlk131086997][bookmark: _Hlk131442359]b.	gNB delivering 5G Clock quality information to the UE in RRC_CONNECTED state, based on the clock quality reporting control information and gNB capability. [RAN2, RAN3]
Note 1: 	Details of the 5G clock quality information will be decided by RAN3.
c.	UE in RRC_IDLE and RRC_INACTIVE state determining that the 5G Clock quality information has changed via information received in the broadcast signalling. [RAN2]
[bookmark: _Hlk131085498][bookmark: _Hlk131580050]d.	gNB reporting node-level RAN timing synchronization status information towards the AMF, based on RAN timing synchronization status reporting configuration and gNB capability. [RAN3]
[bookmark: _Hlk131440989]2.	Interworking with TSN network deployed in the transport network [RAN3]:
a.	RAN impacts due to 5G System integration with TSN Transport network
Note 2: This objective has dependency on the progress of SA2 and CT4.
[bookmark: _Hlk131087102]3.	Adapting downstream and upstream scheduling based on RAN feedback for low latency communication [RAN3, RAN2]:
[bookmark: _Hlk131087145]a.	RAN enhancements in order for application to adapt scheduling based on RAN feedback (e.g., feedback regarding burst arrival time, periodicity) for low latency communication.
Note 3:	Reactive RAN feedback for upstream scheduling is pending RAN2 conclusion on burst arrival time (BAT) offset derivation.



Observation 1: All three objectives have RAN3 impacts.

2.2	Objective 1: 5GS network timing synchronization status and reporting
This objective includes gNB reporting to RAN timing synchronization status information to AMF based on gNB capability, upon the control information from AMF, gNB indicate the clock quality has changed to UE in RRC_Idle and RRC_Inactive via SIB 9, and gNB sends the 5G Clock quality information to the UE, based on the gNB capability.
It is agreed that gNB, when reporting the node-level RAN timing synchronization status information towards the AMF, performs the reporting based on RAN timing synchronization status reporting configuration and gNB capability.
Observation 2: RAN decides how the RAN timing synchronization status information reporting is performed.
The below table defines the IEs over NGAP and F1AP on gNB reporting to AMF the timing synchronization status information. We do not foreseen any specification impact over E1AP and XnAP related to time status reporting.
	Parameters
	NGAP
	F1AP

	Synchronization state
	ENUMERATED (locked, notLocked, … )
	As in NGAP

	Traceable to UTC or GNSS

	ENUMERATED (true, false)
	As in NGAP

	Clock Frequency stability
	Similar format as in offsetScaledLogVariance as defined in TS 23.501
	As in NGAP

	Clock accuracy
	Choice structure:
Case 1: ENUMERATED (not-applicable)
Case 2: Index (integer)
Case 3: one Rough Value (unit ns)
Case 4: Value range (low, high)
Case 5: exact value (unit ns)
	Impacted only when reporting in Case 5: exact values

	Time source
	ENUMERATED (gNSS, pTP, … )
	As in NGAP



Proposal 1: It is proposed RAN3 to discuss and agree that related to time status reporting from gNB to CN, gNB has the option to report none, some or all of the parameters.  All the parameters have presence “Optional”. 
Proposal 2: It is proposed RAN3 to discuss and agree that over NGAP, the choice structure is used to allow gNB to report in different situations its “clock accuracy”
[bookmark: _Hlk131596137]The continuous reporting of the 5G Clock quality information and the consistency are important and should be ensured in RRC_Connected during handover. 
The clock quality criteria, control information and the latest clock quality information sent to the UE should be included from the source RAN to the target during handover preparation. The target RAN should decide to accept or reject the handover based on the received information and its own capability. The target RAN feedbacks it is time status information so the source RAN could compare and choose the “right” target.
Proposal 3: It is proposed RAN3 to discuss and agree the continuous reporting of the 5G Clock quality information to the UE during mobility. The clock quality related information is sent to the target RAN during handover, and the target RAN feedbacks its time status information.
2.3	Objective 2: Interworking with TSN network deployed in the transport network
The details of this objective still have dependency on further SA2 work.
From what we would see now, NG-RAN would need to support the information from Core Network to the TSN in UP, however in our view the gNB supporting of TSN is out of the scope of this WID, may even out of the scope of 3GPP.
In NR, the PDU session contains multiple QoS flows and it is up to NG-RAN node to map QoS flows to DRB. The PDU session in the user plan is per GTP-U tunnel.
In order to support the TSN Stream, 5GS system has to support TSN stream QoS flow per GTP-U tunnel and DRB.
Proposal 4: It is proposed RAN3 to discuss how to support the TSN stream QoS flow in NG-RAN node, e.g. the TSN stream QoS flow has to be mapped to its own GTP-U tunnel and own DRB.

2.5	Objective 3: Adapting downstream and upstream scheduling based on RAN feedback for low latency communication
The objective is the RAN enhancements in order for application to adapt scheduling based on RAN feedback (e.g., feedback regarding burst arrival time, periodicity) for low latency communication.
While we still need to wait on further RAN2 progress, what we would discuss in RAN3 is to look into what we already support, e.g. in URLLC QoS monitoring and what new are needed.
In our view, the information related to low latency and for scheduling implies that the information should be transferred fast and might be dynamic.
However at the same time we also question how useful it is for the application to use the feedback in its scheduling when it is very dynamic.
Sometimes even the system is not congested, gNB may have difficult to handle if all the UEs have the burst of data to be transmitted at the same time. It would work that during the QoS flow setup, RAN could indicate a feedback “the offset” towards the “burst arrival time and periodicity” to CN what is best supported in the gNB for DL during setup procedure. gNB may be able to provide the “wished offset” via Notify procedure when it observes the constant offsets, But we question the need for UL, and the very use of very dynamic feedback.
CN could provide the Alternative burst arrival time and periodicity during setup procedure and gNB could choose one as a feedback in the response message.
Proposal 5: It is proposed RAN3 to discuss how NG-RAN should feedback the offsets to the burst arrive time and periodicity. In our view the DL feedback during QoS setup can be considered. The UL feedback and the very dynamic feedback are not feasible or useful.
Proposal 6: It is proposed RAN3 to discuss to allow CN to provide the alternative BAT and periodicity during setup, so gNB could choose one that best suit its scheduling.
3	Proposal
Observation 1: All three objectives have RAN3 impacts.
Observation 2: RAN decides how the RAN timing synchronization status information reporting is performed.
Proposal 1: It is proposed RAN3 to discuss and agree that related to time status reporting from gNB to CN, gNB has the option to report none, some or all of the parameters.  All the parameters have presence “Optional”. 
Proposal 2: It is proposed RAN3 to discuss and agree that over NGAP, the choice structure is used to allow gNB to report in different situations,
The NGAP CR is submitted in [2].

Proposal 3: It is proposed RAN3 to discuss and agree the continuous reporting of the 5G Clock quality information to the UE during mobility. The clock quality related information is sent to the target RAN during handover, and the target RAN feedbacks its time status information.
Proposal 4: It is proposed RAN3 to discuss how to support the TSN stream QoS flow in NG-RAN node, e.g. the TSN stream QoS flow has to be mapped to its own GTP-U tunnel and own DRB.
Proposal 5: It is proposed RAN3 to discuss how NG-RAN should feedback the offsets to the burst arrive time and periodicity. In our view the DL feedback during QoS setup can be considered. The UL feedback and the very dynamic feedback are not feasible or useful.
Proposal 6: It is proposed RAN3 to discuss to allow CN to provide the alternative BAT and periodicity during setup, so gNB could choose one that best suit its scheduling.
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