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1 Introduction

About the RLF report, RAN3 has the made the following agreement:

To support MRO between gNB and ng-eNB, UE RLF Report could be provided via different RAT, i.e.NR RLF Report could be included in E-UTRAN UE ULInformationResponse message. Similarly, E-UTRAN RLF Report could also be included in NR ULInformationResponse message.

In this paper, we will further discuss about supporting cross-RAT RLF reporting.
2 Discussion
Both NG-RAN E_UTRAN and NR connect to 5GC, when UE declares Radio link failure at one RAT and (re)establish connection in node with another RAT, UE can indicate the RLF availability via different RAT, in this case, the RLF report can be retrieved by the NW at early as possible.

In case UE (re)establishes connection at another RAT with different system, this is no strong need to provide the cross-system RLF report as they connect to different TCE server.

Proposal 1: To support MRO between gNB and ng-eNB, UE RLF Report could be provided via different RAT within the same core network.
When UE provides the cross-RAT RLF report, it also indicates the RLF RAT type together with the RLF report availability, it is up to RAN node to decide whether to retrieve the cross-RAT RLF report.

Proposal 2: UE indicates the RAT type in the rlf-InfoAvailable indicator(s) in the RRCSetupComplete/ RRCResumeComplete /RRCReestablishmentComplete/ RRCReconfigurationComplete message.
When a re-establishment request is received or a connection failure reported after RRC setup or an incoming successful handover, the gNB(or ng-eNB) uses the cell identifiers provided by the UE to identify the potentially previous serving cell/gNB(or ng-eNB). The gNB(or ng-eNB) that received the information about the failure sends a RLF INDICATION message to the concerned gNB(s)(or ng-eNB). The previously serving gNB(or ng-eNB) may then match the correct context, or use the information available in the RLF Report, if included in the RLF INDICATION message, to analyze the possible root cause of the failure. If the previous serving gNB(or ng-eNB) matches the correct context, it may also trigger the Handover Preparation procedure towards the gNB(or ng-eNB) that initiated the Radio Link Failure Indication procedure.

Proposal 3: Define Xn RLF INDICATION Message for a NG-RAN2 to indicate an RRC re-establishment attempt or reception of RLF report from a UE that suffered a connection failure at NG-RAN1. The RLF INDICATION can come from another RAT.

Similar to LTE, the Handover Report procedure is used to pass information connected to the analysis of an RLF which occurred shortly after a successful handover. The gNB(or ng-eNB) where the RLF occurred (original target gNB(or ng-eNB) sends a HANDOVER REPORT message to the original source gNB(or ng-eNB), identifying the source cell, the target cell, and the cell where re-establishment took place.

The Handover Report procedure is also used to pass information connected to potential inter-RAT ping-pong cases. The gNB(ng-eNB) that detected the potential ping-pong cases sends a HANDOVER REPORT message to the source ng-eNB(or gNB) of the first inter-RAT handover, identifying the source and the target cells of the first inter-RAT handover, and the target cell of the second inter-RAT handover.

Proposal 4: Define Xn HANDOVER REPORT Message for a NG-RAN1 to report a handover failure event or other critical mobility problem to NG-RAN2. The two NG-RAN node can be different RAT.

3 Summary

Proposal 1: To support MRO between gNB and ng-eNB, UE RLF Report could be provided via different RAT within the same core network.
Proposal 2: UE indicates the RAT type in the rlf-InfoAvailable indicator(s) in the RRCSetupComplete/ RRCResumeComplete /RRCReestablishmentComplete/ RRCReconfigurationComplete message.
Proposal 3: Define Xn RLF INDICATION Message for a NG-RAN2 to indicate an RRC re-establishment attempt or reception of RLF report from a UE that suffered a connection failure at NG-RAN1. The RLF INDICATION can come from another RAT.

Proposal 4: Define Xn HANDOVER REPORT Message for a NG-RAN1 to report a handover failure event or other critical mobility problem to NG-RAN2. The two NG-RAN node can be different RAT.
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