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1 Introduction

RAN#71 in March approved a 5G SID [1]. As part of this SID, RAN3 will study the Inter-RAT handover and inter-working with LTE. In this contribution the options for inter-RAT handover and inter-working with LTE are discussed. 
2 Discussion
2.1 Inter-RAT handover with LTE

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. Inter-RAT handover over NG-X2 between LTE eNB and 5G eNB should not be considered at this stage until feasibility and benefit of NG-X2 are well-identified. 
Proposal 1: Inter-RAT handover between LTE eNB and 5G eNB should be performed through core network.
There are two CN based co-existence scenarios with LTE as shown in Figure 1. In CN based co-existence scenario 1, the handover is performed through S1, the interface between EPC-5G CN and New Reference Point 1. This is similar to S1 handover from LTE to HSAP and Iu based handover from HSPA to LTE. CN-based co-existence scenario 1 entails less impact to the existing 4G network deployment. This can be used in the early deployment stage. In the CN based co-existence scenario 2, the evolved eNB has an interface with 5G CN (New Reference Point 2). The handover is performed through New Reference Point 2/ New Reference Point 1.
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Figure 1: CN based Co-existence scenarios with LTE
In detail, the scenarios in Figure 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)
	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/S3-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/S3-based HO

(CASE Z2)
	-



Table 1: Mobility scenarios
Proposal 2: It is proposed to support the six mobility scenarios as shown in table 1.
2.2 Inter-working with LTE

To providing 5G deployment flexibility, 5G RAN should support both non-standalone and stand-alone 5G access as shown in Figure 2.
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Figure 2: 5G RAN Deployment Scenario
RAN agreed that the RAN architecture shall support tight interworking between the new RAT and LTE. This requirement should apply to non-standalone scenario. Before deploy 5G CN, it is a fast way to use 5G RAT to improve the performance over air interface.
Proposal 3: Tight inter-working between the new RAT and LTE is used for non-standalone scenario.
In case of standalone scenario, more care needs to be taken. One of the key architectural enabler of the 5G system is network slicing. A network slice is a set of network functions required to provide required services and the resources to run these network functions. We believe that the RAT node(s) acts a pivotal role in making a network slice tailored for a certain set of services. 
It is well understood that network slices are isolated from each other and a UE can be served by multiple network slices. Taking into account these facts, it is premature to expect tight interworking of RAT nodes each belonging to isolated network slices. It is obvious that these inter-working RAT nodes are not required to be of different or the same access technology.
Proposal 4: RAN3/RAN2/SA  are invited to study how interworking of RAT nodes each belonging to isolated network slices can be achieved within the standalone scenario.
3 Conclusion

RAN3 is requested to discuss and if possible agree on the following proposals:

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 mobility scenarios as shown in table 1.
Proposal 3: Tight inter-working between the new RAT and LTE is used for non-standalone scenario.
Proposal 4: RAN3/RAN2/SA are invited to study how interworking of RAT nodes each belonging to isolated network slices can be achieved within the standalone scenario.
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