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Introduction

The objective of NR MRO includes in WI [1] is copied below for easy reference.
Support of SON features, including MRO (intra and inter-system), MLB (intra-system), and RACH optimization.  [RAN3, RAN2] 
Specification of the UE reporting necessary to enhance the network configuration [RAN2]. 

Specification of the inter-node information exchange, including possible enhancements to S1/NG, X2/Xn, and F1/E1 interfaces [RAN3]
This contribution provides overview on MRO functions based on LTE solution.
Discussion
LTE functions 
It is natural to start NR MRO impact study based on LTE MRO function. The table 1 is captured all MRO functions identified in LTE. In order to align NR MRO with LTE MRO, in our papers ,we give the functions with a case number. For example, Too late handover with RRC reestablishment is a case for Connection failure due to intra-LTE mobility, we give this case with number CASE A1. It is then easy to find out the same case can also supported in NR system .
Table 1 LTE MR functions summary
	LTE scenario
	MRO Functions in LTE 
	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

	
	For HetNet deployment scenario：Retrieval of information needed for problem analysis


	Case B

	C： Connection failure due to inter-RAT mobility
	Too Late Inter-RAT Handover

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 UTRAN cell
	Case C1

	
	Too Early Inter-RAT Handover

An RLF occurs shortly after a successful handover from a UTRAN cell to a target cell in E-UTRAN; the UE attempts to re-connect to the source cell or to another UTRAN cell.
	Case C2

	D: Unnecessary HO to another RAT
	
	Case D

	E: Inter-RAT ping-pong
	
	Case E


Observation 1: LTE MRO functions includes Connection failure due to intra-LTE mobility,Connection failure due to HetNet deployment,Connection failure due to inter-RAT mobility,Connection failure due to inter-RAT mobility,Inter-RAT ping-pong.

Clarification on Intra-system and Inter-system MRO
It is noting that intra system and inter system MRO all been identified in WI scope. While in LTE MRO, terminology only cover intra RAT and inter RAT.
In E-UTRA, intra-RAT HO implied intra-system HO and inter-RAT HO implied also inter-system HO (i.e. RAT change implied CN change as well). However, with the introduction of NR and the support of E-UTRA connected to 5GC, handover types has been extended: 

Intra-RAT, intra-system: HO from E-UTRA connected to 5GC to E-UTRA connected to 5GC, HO from NR to NR. 

Intra-RAT, inter-system: HO from/to E-UTRA connected to 5GC to/from E-UTRA connected to EPC.

Inter-RAT, intra-system: HO from/to NR to/from E-UTRA connected to 5GC

Inter-RAT, inter-system: HO from/to E-UTRA connected to EPC to/from NR 
Observation 2: Inter system cases include : HO from/to E-UTRA connected to 5GC to/from E-UTRA connected to EPC and HO from/to E-UTRA connected to EPC to/from NR.
	Intra system 
	Intra RAT
	E-UTRA connected to 5GC ←→ E-UTRA connected to 5GC

	
	
	NR  ←→  NR

	
	Inter RAT
	E-UTRA connected to 5GC ←→ NR

	Inter system
	Intra RAT
	E-UTRA connected to 5GC ←→ E-UTRA connected to EPC

	
	Inter RAT
	E-UTRA connected to EPC ←→ NR


Proposal: NR MRO should take into account intra/inter RAT intra system and intra/inter RAT inter system scenarios.
Functions in TR37.816
Table 2: MRO Scenario summary based on TR37.816
	Scenario in TR37.816
	Sub scenario in TR37.816
	Gap between WI scope and TR

	Intra system Connection failure
	Intra-system Too Late Handover

intra-system Too Early Handover

Intra-system Handover to Wrong Cell
	1: should further analysis intra RAT and inter RAT intra system mobility scenario. For example, too late handover from ng-eNB to gNB.

2: missing case B 
Case B:Connection failure due to intra-LTE mobility-HetNet scenario

Not covered

	Inter-system Connection failure 
	Inter-system/ Too Late Handover

Inter-system/ Too Early Handover


	Should further analysis intra RAT and inter RAT inter system mobility scenario.

	Inter-system Unnecessary HO
	
	

	Inter-system HO ping-pong
	
	

	SN change failure in MR-DC
	
	

	Successful HO Report
	
	


It is noting based on the table that gap can be identified between WI requirement and current description in TR 38.816.Further detail impact analysis is necessary. In our paper, we provide further analysis in each independent papers[2][3][4][5][6][7][8]. 

3. Conclusion

In this contribution , observation and proposals are:
Observation 1: LTE MRO functions includes Connection failure due to intra-LTE mobility,Connection failure due to HetNet deployment,Connection failure due to inter-RAT mobility,Connection failure due to inter-RAT mobility,Inter-RAT ping-pong
Observation 2: Inter system cases include : HO from/to E-UTRA connected to 5GC to/from E-UTRA connected to EPC and HO from/to E-UTRA connected to EPC to/from NR.
Proposal: NR MRO should take into account intra/inter RAT intra system and intra/inter RAT inter system scenarios.
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