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Introduction

In [X],inter system mobility failure is developed from LTE specification. The two scenarios corresponds to includes Too Late Inter-RAT Handover and Too Early Inter-RAT Handover which specified in LTE.
It is nothing that there are several mobility failure scenarios not supported in LTE. For example ,in current LTE specification, the scenario too late inter-RAT handover refers to handover from E-UTRAN to UTRAN.There is no definition of too late handover from UTRAN to E-UTRAN. One important reason not to adopt this scenario to LTE is the optimization need enhance RLF Report mechanism in UTRAN system.

Things are different when consider NR-LTE inter system mobility failure. It is because RLF Report mechanism has already supported in LTE system, it is possible to introduce these leftover failure scenarios to NR.
Discussion
Inter RAT failure Scenarios not supported in LTE for MRO
It is noting that several scenario are not supported in LTE, these scenarios are list in the table 1:

Table 1: Leftover scenarios relate to inter RAT handover failure in LTE
	Scenario description 
	Scenario name
	Source node
	Target node
	Main reason of the scenario is not supported in LTE

	An RLF occurs after the UE has stayed in an UTRAN cell for a long period of time; the UE attempts to re-connect to a E-UTRAN cell.
	Too Late Inter-RAT Handover from UTRAN to E-UTRAN
	UTRAN/GSM
	E-UTRAN
	1:It is assume that LTE network is prioritized than UTRAN or GSM network. Then it seem corner case for too late handover failure happen from UTRAN/GSM to E-UTRAN.

2:The other concern is UTRAN need enhance to support RLF report mechanism, which bring more impact on specification.

	An RLF occurs shortly after a successful handover from a E-UTRAN cell to a target cell in UTRAN; the UE attempts to re-connect to the source cell or to another E-UTRAN cell.
	Too Early Inter-RAT Handover from E-UTRAN to UTRAN/GSM 
	E-UTRAN
	UTRAN/GSM
	1: lower priority of UTRAN

2: Can not trigger RRCConnectionRestablishment 

3: Concern on support RLF report in UTRAN

	An RLF occurs shortly after a successful handover from a source cell belong to E-UTRAN to a target cell belong to UTRAN/GSM or a handover failure occurs during the handover procedure; the UE attempts to re-establish the radio link connection in a cell belong to UTRAN/GSM other than the source cell and the target cell
	Handover to Wrong Cell from E-UTRAN to UTRAN/GSM
	E-UTRAN
	UTRAN/GSM
	1: can not trigger RRCConnectionRestablishment

2:Concern on support RLF report in UTRAN

	An RLF occurs shortly after a successful handover from a source cell belong to UTRAN/GSM to a target cell belong to E-UTRAN or a handover failure occurs during the handover procedure; the UE attempts to re-establish the radio link connection in a cell belong to E-UTRAN other than the source cell and the target cell
	Handover to Wrong Cell from URAN/GSM to E-UTRAN
	UTRAN/GSM
	E-UTRAN
	1: can not trigger RRCConnectionRestablishment

2:Concern on support RLF report in UTRAN 


Based analysis in the table, the reasons not introduce scenarios to LTE list:

A: UE can not trigger RRCConnectionRestablishment procedure from one system to another system.

B: LTE priory than UTRAN/GSM network.

C: RLF Report mechanism does not supported in UTRAN/GSM

Things are different when considering failure scenario for inter system NR-LTE handover.

Although the first bullet A is still valid for NR-LTE, bullet B and C are not valid any more. The mature LTE network is equal important as NR network to Operator. And RLF report mechanism has already supported in LTE. The RLF report in LTE and NR will help network to identify root cause of inter system handover failure.     

Observation 1: LTE is equal important as NR system, it is worth to identify more scenarios for inter system handover.
Observation 2: Different from UTRAN and GSM system, RLF report mechanism has already supported in LTE. 
Based on observation, it is propose to consider left over scenarios relate to inter system handover failure in NR. The leftover scenarios shown in table 2 in NR corresponding to leftover scenarios in LTE.
Table 2: Leftover scenarios relate to inter RAT handover failure in LTE

	Scenario description 
	Scenario name
	Source node
	Target node

	An RLF occurs after the UE has stayed in an E-UTRAN cell for a long period of time; the UE attempts to re-connect to a NR cell.
	Too Late Inter-RAT Handover from E-UTRAN to NR
	E-UTRAN
	NR

	An RLF occurs shortly after a successful handover from a NR cell to a target cell in E-UTRAN; the UE attempts to re-connect to the source cell or to another NR cell.
	Too Early Inter-RAT Handover from NR to E-UTRAN 
	NR
	E-UTRAN

	An RLF occurs shortly after a successful handover from a source cell belong to NR to a target cell belong to E-UTRAN or a handover failure occurs during the handover procedure; the UE attempts to re-establish the radio link connection in a cell belong to E-UTRAN other than the source cell and the target cell
	Handover to Wrong Cell from NR to E-UTRAN
	NR
	E-UTRAN

	An RLF occurs shortly after a successful handover from a source cell belong to E-TRAN to a target cell belong to NR or a handover failure occurs during the handover procedure; the UE attempts to re-establish the radio link connection in a cell belong to NR other than the source cell and the target cell
	Handover to Wrong Cell from E-UTRAN to NR
	E-UTRAN
	NR


Proposal : RAN3 to consider adopt following scenario into NR MRO:
Too Late Inter-system Handover from LTE to NR;
Too Early Inter-system Handover from NR to LTE;
Handover to Wrong Cell from NR to LTE;
Handover to Wrong Cell from LTE to NR.
3. Conclusion

In this contribution , observations and proposal are:
Observation 1: LTE is equal important as NR system, it is worth to identify more scenarios for inter system handover.
Observation 2: Different from UTRAN and GSM system, RLF report mechanism has already supported in LTE.

Proposal : RAN3 to consider adopt following scenario into NR MRO:
Too Late Inter-system Handover from LTE to NR;
Too Early Inter-system Handover from NR to LTE;
Handover to Wrong Cell from NR to LTE;
Handover to Wrong Cell from LTE to NR.
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