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1 Introduction

RAN#71 in March approved a 5G SID [1]. As part of this SID, RAN2/3 will study the Inter-RAT handover with LTE. In this contribution we discuss the options for inter-RAT handover with LTE. discussed. 
2 Discussion
So far, all the inter-RAT handover is through core network. There is no further optimised handover procedure. It has been demonstrated that the performance of inter-RAT handover can satisfy the requirement. From this perspective it makes sense to follow this principle i.e. inter-RAT handover is performed through core network. 
X2 between LTE eNB and NR will be defined for tight inter-working. It may be considered that the X2 interface can be used for inter-RAT handover as well. However, it should be noted that supporting dual-connectivity with X2 is not the same as supporting inter-RAT mobility with X2. E.g. at inter-RAT handover there might be changes to basic features like security or QOS model which would not be applicable in case of dual-connectivity. Inter-RAT handover over X2 between LTE eNB and NR should not be considered at this stage until feasibility and benefit are well-identified. 

Proposal 1: Inter-RAT handover between LTE eNB and 5G eNB should be performed through core network.
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Figure 1: Network deployments for Inter-RAT handover with LTE
We see two possible network deployments for inter-RAT handover with LTE as shown in Figure 1. In scenario 1, the handover is performed through S1, the interface between EPC-5G CN and S2. This is similar to e.g.  Iu based handover from HSPA to LTE. Scenario 1 entails less impact to the existing 4G network deployment. This can be used in the early deployment stage. In the scenario 2, the evolved eNB has an interface with 5G CN. The handover is performed through S2 interface.

The two network deployments result in the following 6 handover cases for inter-RAT handover between LTE and NR:
	
	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)
	Inter-RAT handover with CN relocation

Inter-CN interface needed.

(CASE Y1)

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

Inter-CN interface needed.

(CASE X2)
	-
	Inter-RAT handover without CN relocation

S2 -based HO

(CASE Z1)

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

Inter-CN interface needed.

(CASE Y2)
	Inter-RAT handover without CN relocation

S2-based HO

(CASE Z2)
	-



Table 1: Handover scenarios
Proposal 2: It is proposed to support the six handover cases 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: Inter-RAT handover between LTE eNB and 5G eNB should be performed through core network.

Proposal 2: It is proposed to support the six handover cases as shown in table 1.
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5 Annex

--------------------Text Proposal for TR--------------------

10. Mobility

10.x  InterRAT mobility

10.x.1 Inter-RAT handover with LTE
There are 2 possible network deployments for inter-RAT handover with LTE as shown in Figure 10.x.1-1. In network deployment 1, the handover is performed through S1, the interface between EPC-5G CN and S2. This is similar to e.g. Iu based handover from HSPA to LTE. Network deployment 1 entails less impact to the existing 4G network. This can be used in the early deployment stage. In the network deployment 2, the evolved eNB has an interface with 5G CN. The handover is performed through the S2 interface.
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Figure 10.x.1-1: Network deployments for Inter-RAT handover with LTE
The two network deployments result in the following 6 handover cases for inter-RAT handover between LTE and NR:
	
	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)
	Inter-RAT handover with CN relocation

Inter-CN interface needed.

(CASE Y1)

	5G CN, LTE node
	CN relocation without RAT type change.
Inter-CN interface needed.

(CASE X2)
	-
	Inter-RAT handover without CN relocation

S2 -based HO

(CASE Z1)

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

Inter-CN interface needed.

(CASE Y2)
	Inter-RAT handover without CN relocation

S2-based HO

(CASE Z2)
	-



Table 10.x.1-2: Different handover cases
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