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15.3.X	Support for Mobility Robustness Optimization
15.3.X.1	Connection failure due to inter-system mobility
One of the functions of Mobility Robustness Optimization is to detect connection failures that occurred due to Too Early or Too Late inter-system handovers. These problems are defined as follows:
·  [Inter-system/ Too Late Handover] An RLF occurs after the UE has stayed in a NG-RAN cell which connects with 5GC for a long period of time; the UE attempts to re-establish to an E-UTRAN cell which connects with EPC.
· [Inter-system/ Too Early Handover] An RLF occurs shortly after a successful handover from a E-UTRAN cell which connects with EPC to a target cell in a NG-RAN cell which connects with 5GC; the UE attempts to re-establish to the source cell or to another E-UTRAN cell which connects with EPC.
The UE makes the RLF Report available to an NG-RAN node, when RLF happens in NR and the UE re-connects to a cell belonging to an NG-RAN node. Availability of the RLF Report at the RRC connection setup or at a handover to NG-RAN node is the indication that the UE suffered a connection failure and that the RLF Report from this failure was not yet delivered to the network.
The NG-RAN node receiving the RLF Report from the UE may forward the report to the NG-RAN node that served the UE before the reported connection failure using the RLF INDICATION message over Xn or by means of the Downlink and Uplink RAN Configuration Transfer procedure over NG interface. If present in the RLF Report, the radio measurements may be used to identify lack of coverage as the potential cause of the failure. This information may be used to exclude those events from the MRO evaluation and redirect them as input to other algorithms.
Detection mechanisms for Too Late Inter-system Handover and Too Early Inter-system Handover are carried out through the following:
· [Too Late Inter-system Handover]
The connection failure occurs while being connected to an NG-RAN cell, and there is no recent handover for the UE prior to the connection failure i.e., the UE reported timer is absent or larger than the configured threshold, e.g., Tstore_UE_cntxt, and the first cell where the UE attempts to re-connect/re-establish is a E-UTRAN cell which connect with EPC.
· [Too Early Inter-system Handover]
The connection failure occurs while being connected to an NG-RAN cell, and there is a recent inter-system handover for the UE prior to the connection failure i.e., the UE reported timer is smaller than the configured threshold, e.g., Tstore_UE_cntxt, and the first cell where the UE attempts to re-connect/re-establish and the cell that served the UE at the last handover initialisation are both E-UTRAN cell which connect with EPC.
The "UE reported timer" above indicates the time elapsed since the last handover initialisation until connection failure.
15.3.X.2	Inter-system ping-pong
One of the functions of Mobility Robustness Optimization is to detect ping-pongs that occur in inter-system environment. The problem is defined as follows:
-	A UE is handed over from a cell in a source RAT (e.g. NR) connected to 5GC to a cell in a target RAT different from the source RAT (e.g. E-UTRAN), then within a predefined limited time the UE is handed over back to a cell in the source RAT connected to 5GC, while the coverage of the source RAT was sufficient for the service used by the UE. The event may occur more than once.
The solution for the problem may consist of the following steps:
1)	Statistics regarding inter-system ping-pong occurrences are collected by the responsible node.
2)	Coverage verification is performed to check if the mobility to other RAT was inevitable.
The statistics regarding ping-pong occurrence may be based on evaluation of the UE History Information IE in the HANDOVER REQUIRED message. If the evaluation indicates a potential ping-pong case and the source NG_RAN node of the 1st inter-system handover is different than the target NG-RAN node of the 2nd inter-system handover, the target NG-RAN node may use the HANDOVER REPORT message to indicate the occurrence of potential ping-pong cases to the source NG-RAN node. The HANDOVER REPORT message for ping-pong indication contains the following information:
-	Type of detected handover problem (Inter-system ping-pong);
-	ECGI of the source cell in the handover from NR to E-UTRAN;
-	ECGI of the target in the handover from E-UTRAN to NR;
-	Cell Identifier of the target E-UTRAN cell in the first inter-system handover;
-	Cause of the first handover (signalled by the source during handover preparation).
If NR coverage during the potential ping-pong event needs to be verified for the purpose of determining corrective measures, the Unnecessary HO to another RAT procedure may be used


