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5GS network timing synchronization status and reporting

Timing resiliency provides the ability for 5G timing service to be used in critical infrastructure with the intention to be used as a land-based backup for GNSS (or even as alternative to GNSS), 5G itself has to be less dependent on GNSS. 3GPP specified support for 5G-A timing resiliency as an evolution of the timing synchronization service. Timing resiliency leverages the monitoring of the time synchronization status of the network elements involved in the time distribution chain (e.g., the serving NG-RAN node or the UPF/NW-TT). Based on that monitoring, the NG-RAN or UPF/NW-TT can detect timing synchronization degradation, failure, or improvement, and report the status to the subscribed consumers of the status information. 

If a timing status change is detected, the RAN node notifies UE(s) subscribed to the service regarding timing synchronization status. The reporting to the UE can either indicate acceptable or not based on acceptance criteria or provide detailed clock quality information. In addition, TSCTSF may receive timing synchronization status from RAN and/or UPF.  If the TSCTSF determines there is a status change for a time synchronization service provided to UEs for which an AF originally requested the service, the TSCTSF may inform the AF about the timing synchronization status for those UEs.

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. 

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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