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1	Introduction
This work item introduces the RAN functionality needed to support SA2 enhancements for timing resiliency and ultra-low latency in tight coordination with the transport network and application, building upon the Rel-17 NR_IIOT_URLLC_enh-Core work item.
2	Description
5GS network timing synchronization status and reporting:
Time synchronization service can be offered by the 5GS based on 5G Access Stratum TIme (ASTI) distribution. The network timing synchronization status of a gNB may change, resulting in timing synchronization degradation or improvement which is detected locally by the gNB. The gNB’s network timing synchronization information includes a list of one or more of the following attributes depending on gNB implementation: synchronization state, traceability to UTC, traceability to GNSS, clock frequency stability, clock accuracy, and parent time source. Within the gNB, the gNB-DU monitors the timing synchronization information and reports it to the gNB-CU. When there is a timing synchronization status update available at the gNB-CU, it may be reported to:
-	Time Sensitive Communication and Time Synchronization Function (TSCTSF) using control plane signalling at node level via the AMF. The AMF controls the gNB node level reporting using NGAP messages.
-	UE consuming time synchronization service according to parameters stored in the UE context. The UE receives clock quality information via dedicated RRC signalling in the form of either a UE-specific indication whether the clock quality is acceptable/not acceptable, or the node level timing synchronization attributes. The gNB indicates to UEs that the clock quality has changed via SIB9, which triggers UE in RRC_INACTIVE or RRC_IDLE state to reconnect in order to receive the clock quality information.  

Interworking with TSN network deployed in the transport network:
This feature enables the 3GPP system to interwork with Time Sensitive Networking (TSN) network deployed in the transport network (TN) to ensure that the TN adheres to the QoS requirements of the QoS flows supported within the 3GPP system. This interworking is applicable when the TN deploys fully centralized configuration model as defined in IEEE Std 802.1Q-2022 and deploys a TN CNC. It is assumed that the NG-RAN, 5GC, and transport network are time synchronized with each other using the 5GS internal system clock. The NG-RAN/UPF may include AN-TL/CN-TL function to support enhanced End Station functionality as defined in IEEE 802.1 TSN standards. The CUC is collocated with the SMF and interacts with TN CNC. The SMF/CUC communicates with AN-TL/CN-TL via TL-Containers that convey the configuration data sets over the N2/N11 and N4 interfaces. When the AN-TL/CN-TL function is not supported, the SMF/CUC can communicate with the NG-RAN/UPF for assignment of distinct N3 tunnel end point addresses per QoS flow.

Adapting downstream and upstream scheduling based on RAN feedback for low latency communication:
This feature enables the application to adapt both downstream and upstream traffic scheduling based on RAN feedback for ultra-low latency communication. The Application Function (AF) may provide its burst timing adaptation capabilities to the gNB via the 5GC. The gNB derives feedback based on e.g. the radio configuration and radio protocol signalling, and provides burst arrival time (BAT) and periodicity feedback to the AF via the 5GC. RAN feedback can be provided proactively (e.g., before the application starts sending data bursts) or reactively (e.g., based on observed BAT of the received data bursts).
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