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1 Introduction

This paper provides our opinion on the work item to be introduced in RAN for NR Timing Resiliency and uRLLC enhancement.

2 Discussion

There are six key issues captured in the TR of SA2 SI, among which the following two key issues seems to have explicit RAN impact in the normative phase:

- Key issue#1: 5GS network timing synchronization status and reporting

- Key issue#5: 2.2Interworking with TSN network deployed in the transport network

- Key issue#6: Adapting downstream scheduling based on RAN feedback for low latency communication

The following part provides the potential objectives related to the above three issues.

2.1 5GS network timing synchronization status and reporting
The work on this issue is to make sure RAN and 5GC learn about 5GS network timing and synchronization status so as to inform UEs about the TSS. The issue is studied based on the assumption that NG-RAN can detect network timing synchronization degradation/improvement or timing synchronization failures locally. For example, in some potential solutions of SA2, e.g., solution #4, The TSCTSF request NG-RAN timing synchronization status (TSS) subscription via the AMF, where The AMF interacts with the NG-RAN to configure the reporting. After the NG-RAN node detects a primary source event like degradation, failure or recovery, the NG-RAN node notifies the AMF providing a NG-RAN timing synchronization status report. The report message may include, for example, the gNB node information, time status information, relevant UE information. These interactions would have potential impact on NGAP signaling, which is in RAN3 scope. The NG-RAN needs to indicate NG-RAN network timing synchronization status to UEs via SIB9 or RRC signalling, which may also have RAN2 impact.

The network impact of this issue can be summarized as:

- AMF providing clock quality reporting control information to the gNB

- gNB reporting node-level RAN TSS information towards the AMF

- gNB reporting 5G Clock quality information to the UE in RRC_CONNECTED state

- UE determines that the 5G Clock quality information has changed via information received in the broadcast signalling

Proposal 1: 5GS network timing synchronization status and reporting is needed to be worked on in the new WI.

2.2 Interworking with TSN network deployed in the transport network
This issue is aimed for interworking mechanisms with TSN networks deployed in the transport network in order to support the requirement of low latency services. SA2 is working on the architecture enhancement to support the interworking between 5GS and TSN networks deployed in the transport network, and this might also need RAN support to ensure the network deployment. RAN enhancement is needed for 5GS to interact with TSN network, for example, when it is decided what information is needed to be collected for the network interaction.

Proposal 2: RAN enhancement for interworking with TSN network is needed as an objective in the new WI.

2.3 Adapting downstream and upstream scheduling based on RAN feedback for low latency communication

The purpose of this key issue is for applications to adapt downstream scheduling in order for 5GS to meet really low latency (e.g. 2ms) requirement. The main RAN3 impact is for RAN to provide feedback to application for low latency communication (e.g. for application to consider DL packet transmission time slots to avoid buffering in the RAN) for this purpose. The information of the feedback might include the burst arrival time (BAT), periodicity for the 5GC to adjust the scheduling for low latency. During the SA2#154AHE meeting, SA2 has confirmed the requirement for UL BAT feedback for UL scheduling, which should also be included in the work item.
Proposal 3: RAN enhancements in order for application to adapt DL and SL scheduling based on RAN feedback is needed in the WI.

After the SA2#115 meeting in Athens, the progress of the TRS_URLLC WI has been over 50%. It is now a suitable time for the RAN work groups to have a work item to provide RAN support for this feature, with the progress of SA2 taken into account. In conclusion, it is suggested that a WI is agreed to work on the above objectives from RAN side.

Proposal 4: Agree the WI for NR Timing Resiliency and URLLC enhancements and work on the objectives suggested.

3 Conclusion

Proposal 1: 5GS network timing synchronization status and reporting is needed to be worked on in the WI.

Proposal 2: RAN enhancement for interworking with TSN network is needed as an objective in the WI .

Proposal 3: RAN enhancements in order for application to adapt DL and SL scheduling based on RAN feedback is needed in the WI.

Proposal 4: Agree the WI for NR Timing Resiliency and URLLC enhancements and work on the objectives suggested.

