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1 Introduction

Three inter-RAT handover with LTE scenarios were agreed into the RAN3 TR38.801 [1] in last RAN3#92 meeting. Based on the initial scenarios, this contribution analyzed all the possible handover cases and further justification on scenario 2. A corresponding text proposal was proposed for inclusion into the TR. 
2 Discussion
The following inter-RAT with LTE handover scenarios were captured in the TR.  
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Figure 7.2.x-1: Inter-RAT handover with LTE scenarios

NOTE 1:
The interface between EPC and 5G CN is pending to SA2.

NOTE 2: 
Further justification on Scenario 2 is needed. 

Scenario 1 is used in the boundary of LTE and 5G. In order to support service continuity when the UE moves across LTE and 5G boundary, inter-RAT handover through core network mechanism should be considered. As explained in [2], SA2 agreed that intersystem change between NextGen core and EPC using the inter-CN interface. Therefore, NOTE 1 should be removed.
Scenario 2 is necessary in the following cases 
1) No X2 interface between eLTE eNB and NR BS. When X2 remove procedure was discussed in LTE, operators have showed that there is limitation of the maximum number of available X2 interface. The number of NR BS will be more than the eNBs due to high frequency. It is similar that X2 may not be always available.
2) eLTE eNB and NR BS connect to different CN node. In LTE, there is MME pool concept. The eNB will connect to all the MMEs in the MME pool. If two eNBs are in the boundary of two MME pools. The two eNBs will connects to different MMEs. In this case, X2 handover is not feasible. In 5G, it is not sure whether 5G CN pool concept exists or not. However, it is true that the eNB cannot connect to all the CN nodes. In the boundary, two eNBs will connect to different 5G CN node. 

3) X2 handover is not allowed. In the NRT, one X2 pair may be configured as “X2 handover is not allowed”.

Therefore, inter-RAT handover based on eLTE eNB and 5G CN interface is needed. NOTE 2 could be removed from the TR.

Scenario 3 may be used if there is X2 interface between eLTE eNB and NR BR and the eLTE eNB and NR BS connect to the same 5G CN node. 

Proposal 1: It is proposed to add the brief description on the usage of the three inter-RAT handover scenarios and remove the two NOTEs.

In detail, the cases in Table 1 could be considered for inter-RAT handover with LTE.
	
	Target 
	EPC, 

LTE node 
	5G CN, 

LTE node 
	5G CN, 

5G RAT node 

	Source 
	
	
	
	

	EPC, LTE node 
	- 
	CN relocation without RAT type change. 

Inter-CN interface needed. 

(CASE X1)
CN based HO 
	Inter-RAT handover with CN relocation 

Inter-CN interface needed. 

(CASE Y1)
CN based HO 

	5G CN, LTE node 
	CN relocation without RAT type change. 

Inter-CN interface needed. 

(CASE X2)
CN based HO 
	- 
	Inter-RAT handover with/without CN relocation 

(CASE Z1)
NG1 or X2 based HO 

	5G CN, 5G RAT node 
	Inter-RAT handover with CN relocation 

Inter-CN interface needed. 

(CASE Y2)
CN based HO 
	Inter-RAT handover with/without CN relocation 

(CASE Z2)
NG1 or X2 based HO 
	- 



Table 1: Mobility scenarios
Proposal 2: It is proposed to support the six mobility scenarios as shown in table 1.

3 Conclusion

RAN3 is requested to discuss and if possible agree on the following proposals and the TP in annex.
Proposal 1: It is proposed to add the brief description of the three inter-RAT handover scenarios and remove the two NOTEs.

Proposal 2: It is proposed to support the six mobility scenarios as shown in table 1.

4 References
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5 Annex

--------------------Text Proposal for TR--------------------
7.2.1.2
Inter-RAT handover with LTE
There are three inter-RAT handover with LTE scenarios as shown in Figure 7.2.1.2-1. 
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Figure 7.2.1.2-1: Inter-RAT handover with LTE scenarios


Scenario 1 is used in the boundary of LTE and 5G. In order to support service continuity when the UE moves across LTE and 5G boundary, inter-RAT handover through core network mechanism should be considered. 
Scenario 2 is necessary at least in the following cases 
1) No X2 interface between eLTE eNB and NR BS. 
2) eLTE eNB and NR BS connect to different CP node. 

3) X2 handover is not allowed.

Scenario 3 may be used if there is X2 interface between eLTE eNB and NR BR and the eLTE eNB and NR BS connect to the same 5G CN node. 

In detail, the cases in Table 7.2.1.2-1 could be considered for inter-RAT handover with LTE.
	
	Target 
	EPC, 

LTE node 
	5G CN, 

LTE node 
	5G CN, 

5G RAT node 

	Source 
	
	
	
	

	EPC, LTE node 
	- 
	CN relocation without RAT type change. 

Inter-CN interface needed. 

(CASE X1)
CN based HO 
	Inter-RAT handover with CN relocation 

Inter-CN interface needed. 

(CASE Y1)
CN based HO 

	5G CN, LTE node 
	CN relocation without RAT type change. 

Inter-CN interface needed. 

(CASE X2)
CN based HO 
	- 
	Inter-RAT handover with/without CN relocation 

(CASE Z1)
NG1 or X2 based HO 

	5G CN, 5G RAT node 
	Inter-RAT handover with CN relocation 

Inter-CN interface needed. 

(CASE Y2)
CN based HO 
	Inter-RAT handover with/without CN relocation 

(CASE Z2)
NG1 or X2 based HO 
	- 



Table 7.2.1.2-1: Mobility scenarios
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