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1 Introduction
In RAN#99 meeting, the new WID on NR timing resiliency and URLLC enhancements was agreed [1]. The objectives of this work item are shown as below.
	1. 5GS network timing synchronization status and reporting [RAN3, RAN2]:
a.	AMF providing clock quality reporting control information per-UE to the gNB. [RAN3]
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]
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]
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.
3. Adapting downstream and upstream scheduling based on RAN feedback for low latency communication [RAN3, RAN2]:
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.


In this paper, we would discuss the timing resiliency and URLLC enhancement mechanisms from the RAN2 perspective, and give some considerations. 
2 Discussion
1) 5GS network timing synchronization status and reporting 
This work aims to study how RAN and 5GC learn about 5GS network timing synchronization status and inform the UE. It is assumed that the NG-RAN can detect the networking timing synchronization degradation/improvement or timing synchronization failures. Once NG-RAN discovers the timing synchronization issues, the gNB will send the timing synchronization status to the AMF. And then AMF will provide clock quality reporting control information per-UE to the gNB. After that gNB will send the 5G clock quality information to UE. Specifically, referring to the research of timing sensitive network in R17, the gNB can use the dedicated RRC signalling or the broadcast signalling to transmit the 5G clock quality information to UE. 
· [bookmark: _Hlk131694926]For UE in RRC_CONNECTED state, the gNB can use dedicated RRC signalling (e.g. DLInformationTransfer) to transmit the 5G Clock quality information.
· For UE in RRC_INACTIVE or RRC_IDLE state, the gNB can use broadcast signalling (e.g. SIB9) to transmit the 5G Clock quality information. 
In case the UE receives both RRC signalling and broadcast signalling, the UE will ignore the timing information in broadcast message. After receiving the 5G Clock quality information, the UE will calculate the reference time. 
Proposal 1: The gNB can use the dedicated RRC signaling (e.g. DLInformationTransfer) to transmit the 5G clock quality information to UE in RRC_CONNECTED state, and use broadcast signaling (e.g. SIB9) to transmit the 5G clock quality information to UE in RRC_INACTIVE or RRC_IDLE state. 
2) Adapting downstream and upstream scheduling 
The key point of this work is to optimize the downstream and upstream scheduling to meet the low latency requirement. 
As for downstream, the NG-RAN receives the burst arrival time adaptation indication in TSCAI. Once NG-RAN determines that the packet delay budget of the QoS profile cannot be fulfilled, it will determine the relative burst arrival time offset compared to the current burst arrival time experienced, and notifies it to the 5GC for optimization. Obviously, downstream scheduling optimization is in RAN3 scope.
Proposal 2: It is up to RAN3 to optimize the downstream scheduling. 
As for upstream, the UL packets are transmitted by UE. The UE can determine the relative burst arrival time offset in reference to the current burst arrival time experienced. Once the burst arrival time offset reaches the configured threshold, the UE will send the burst arrival time offset to RAN through RRC message. And then, NG-RAN will send it to the 5GC for DL scheduling optimization. In addition, the UE can also use the NAS message to send the preferred burst arrival time offset value to the 5GC for optimization.  
Proposal 3: For upstream, the UE can send the burst arrival time offset to RAN via RRC message or send the preferred burst arrival time offset value to 5GC for optimization. 
2 	Conclusions
Based on the discussion above, we would recommend RAN2 to discuss and adopt the following proposals:
[bookmark: _GoBack]Proposal 1: The gNB can use the dedicated RRC signalling (e.g. DLInformationTransfer) to transmit the 5G clock quality information to UE in RRC_CONNECTED state, and use broadcast signalling (e.g. SIB9) to transmit the 5G clock quality information to UE in RRC_INACTIVE or RRC_IDLE state.
Proposal 2: It is up to RAN3 to optimize the downstream scheduling.
Proposal 3: For upstream, the UE can send the burst arrival time offset to RAN via RRC message or send the preferred burst arrival time offset value to 5GC via NAS message for optimization.
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