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Introduction

In initial consideration of NR MRO[1], we provide LTE MRO function and its corresponding case number.

This contribution provide our analysis of function A (Connection failure due to intra-LTE mobility) with its behavior in NR. Based on initial consideration[1], we further to split the scenario into intra RAT intra system mobility scenario and inter RAT intra system scenario.
	MRO Function
	Function Case
	Case number

	A： Connection failure due to intra-LTE mobility
	Too Late Handover(With RRC reestablishment )
	Case A1

	
	Too Early Handover(With RRC reestablishment)
	Case A2

	
	Handover to Wrong Cell(With RRC reestablishment)
	Case A3

	
	Too Late Handover(Detection of the failure after RRC connection setup)
	Case A4

	
	Too Early Handover(Detection of the failure after RRC connection setup)
	Case A5

	
	Handover to Wrong Cell(Detection of the failure after RRC connection setup)
	Case A6


Discussion
NR scenario 1:Intra-RAT& intra-system mobility
This scenario further split into three sub scenarios:HO from E-UTRA connected to 5GC to E-UTRA connected to 5GC, HO from NR to NR.

	E-UTRA connected to 5GC from /to E-UTRA connected to 5GC
	 NR gNB from /to NR gNB
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Figure 1:Intra-RAT& intra-system mobility (ng-eNB to ng-eNB)
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Figure 2:Intra-RAT& intra-system mobility (gNB to gNB)


It is easy to see that LTE mechanism ( i.e. RLF indication + HO Report ) can reused in these two cases. In addition to new RLF indication message and new HO report message into XN interface, there is no any new impact on NR specification.

Corresponding CR on XN interface provided in [2][3]. 
Observation 1: For detect connection failure due to Intra-RAT& intra-system mobility, LTE mechanism for detect connection failure due to intra-RAT mobility can be reused.
Proposal 1: Corresponding CR of XN RLF indication and HO report in Xn interface are provided in [2][3].
NR scenario 2: Inter-RAT& intra-system mobility
As shown in the figure 3,this scenario contain only 1 case: HO from/to NR to/from E-UTRA connected to 5GC.
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Figure 3:Inter-RAT& intra-system mobility
The scenario is different from intra RAT intra system cases. It is because RRC-ReEstablishment request could not send to another RAT when NR UE move from NR cell to LTE cell and vice verse.

Based on LTE ‘s solution, Inter-RAT& intra-system mobility further split into four different failure cases :

Case 1: Inter-RAT intra-system Handover to wrong inter-RAT cell

An RLF occurs shortly after a successful handover from a source cell to a target cell or a handover failure occurs during the handover procedure between eNB and NG-RAN node; the UE attempts to re-establish the radio link connection in a cell other than the source cell and the target cell belong to other RAT.

Case 2: Inter-RAT intra-system Handover to wrong intra-RAT cell  

An RLF occurs shortly after a successful handover from a source cell to a target cell or a handover failure occurs during the handover procedure between eNB and NG-RAN node; the UE attempts to re-establish the radio link connection in a cell other than the source cell and the target cell belong to same RAT.
Case 3: Inter-RAT intra-system Too Late Handover

Case 4: Inter-RAT intra-system Too early Handover 
 Handover to wrong cell in Inter-RAT intra-system mobility
Wrong cell belong to different RAT( inter RAT)
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Figure 4 :Issue in Inter-RAT intra-system Handover to wrong inter-RAT cell
Take Case A3 (Handover to Wrong Cell- RRC re-establishment attempt) as example, the example is NR UE mobility from a ng-eNB to an gNBA but RLF happened before handover procedure successful complete. 
In this case the UE is served by a LTE in source ng-eNB and when RLF happen ,the UE could not send reestablishment to a NR cell in a gNB. Instead, the NR UE go back to RRC-IDLE state and start cell re selection procedure. During this procedure, the NR UE may selects another gNB-B.

Observation 2: RRCReestablishment request can not triggered in case inter-RAT intra-system Handover to wrong inter-RAT cell. 
Instead , this case is quite similar with the case of inter system mobility failure. Then this case can be consider in the topic of connection failure due to inter system mobility.
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Figure 5: Detect issue in inter-RAT intra-system Handover to wrong inter-RAT cell
Proposal 2:Inter-RAT intra-system Handover to wrong inter-RAT cell case should be further study in connection failure due to inter system mobility scenario.
 Wrong cell belong to same RAT( intra RAT)
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Figure 6: Detect issue in inter-RAT intra-system Handover to wrong intra-RAT cell
Observation 3: LTE solution on Detection of Wrong cell belong to same RAT can be reused in case inter-RAT intra-system Handover to wrong intra-RAT cell.
Too Late Handover (Inter RAT intra system )
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Figure 7: Detect issue in Inter-RAT intra-system Too Late Handover
As shown in figure 7, this case is quite similar with the case of inter system mobility failure. Then this case can be consider in the topic of connection failure due to inter system mobility

Proposal 3:Detect issue in Inter-RAT intra-system Too Late Handover should be further study in connection failure due to inter system mobility scenario.

Too early Handover (Inter RAT intra system )
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Figure 8: Detect issue in Inter-RAT intra-system Too early Handover
As shown in figure 8, this situation is same as intra-RAT intra system too early handover scenario.
Observation 4: LTE solution on Detection too early handover can be reused in case Inter-RAT intra-system Too early Handover.
3. Conclusion

In this contribution , observations and proposals are:
Observation 1:For detect connection failure due to Intra-RAT& intra-system mobility, LTE mechanism for detect connection failure due to intra-RAT mobility can be reused.
Observation 2: RRCReestablishment request can not triggered in case inter-RAT intra-system Handover to wrong inter-RAT cell.

Observation 3: LTE solution on Detection of Wrong cell belong to same RAT can be reused in case inter-RAT intra-system Handover to wrong intra-RAT cell.

Observation 4: LTE solution on Detection too early handover can be reused in case Inter-RAT intra-system Too early Handover.
Proposal 1: Corresponding CRs of Xn RLF indication and HANDOVER report are provided in [2][3].
Proposal 2:Inter-RAT intra-system Handover to wrong inter-RAT cell case should be further study in connection failure due to inter system mobility scenario.
Proposal 3:Detect issue in Inter-RAT intra-system Too Late Handover should be further study in connection failure due to inter system mobility scenario.
Proposal 4: Corresponding CR in stage 2 provided in [4].
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