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1. Introduction
In RAN2#93bis, there was little discussion on the inter-RAT mobility between the LTE and the NR. The main question was whether the inter-RAT handover can be done with CN-based approach (like S1-HO) and/or with RAN-based approach (like X2-HO). Email discussions [93bis#23] on deployment scenarios including the mobility aspect were done and summarized in [2]. In this contribution we discuss the mobility aspect between the LTE and the NR assuming the NR can perform the standalone operation. We propose a way forward.
2. Discussion
In RAN2#93bis, it was discussed which network interfaces would exist and there were different views among companies, except the following interfaces (fig. 1):

a) S1 interface between the eNB and the EPC

b) New interface between the NR node and the NextGen Core 
c) New interface between the eNB and the NR node for tight interworking (e.g. DC)
d) New interface between the EPC and the NextGen Core*
*Note that RAN2 could assume d) will be defined but need to wait for SA2 progress for details.
For other interfaces, we summarize the point to be clarified in the table 1.
Table 1: Network interfaces for which companies have different views
	Interface
	CP/UP
	Observations

	e) eNB – NR node for mobility
	CP
	· RAN-based inter-RAT handover with shorter interruption and less signaling in the network can be expected.
· New concept (no direct interface between RAN nodes of different systems before)
· The direct interface between eNB and NR node will exist at least for DC-based tight interworking.

	f) eNB – NextGen Core
	CP
	· Inter-RAT mobility anchored at NextGen Core can be done.

	
	UP
	· SCG bearer can be configured in DC-based tight interworking anchored at NR can be done.

	
	CP and UP
	· Tight interworking anchored at LTE can be done.

	g) NR node – EPC
	CP
	· Inter-RAT mobility anchored at NextGen Core can be done.

	
	UP
	· SCG bearer can be configured in DC-based tight interworking anchored at LTE can be done.

	
	CP and UP
	· Tight interworking anchored at NR can be done.
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Fig. 1: Example network architecture with potential interfaces
Regarding the mobility aspect, it was discussed whether RAN2 should assume the CN-based mobility (like S1-HO) or RAN2 could also assume the RAN-based mobility (like X2-HO) with direct interface between RAN nodes of the LTE and the NR. We consider that the CN-based mobility needs to be supported as a baseline, which is similar to conventional inter-RAT mobility. We understand that the reason why the RAN-based mobility was not introduced for the inter-RAT mobility in the past would be the core networks of different systems have to be coordinated anyway and thus there would be less motivation to introduce further complexity.
On the other hand, the situation may be changed in the NR study, because it is most likely to introduce the tight interworking of the LTE and the NR with direct interface between RAN nodes. Given that the direct interface established at least for the tight interworking, it might not be so difficult or complex to further introduce the RAN-based mobility from RAN architecture point of view. In addition, if the eNB and the NR nodes can be connected to the same CN (regardless of EPC or NextGen Core), the coordination between CNs of different systems might be largely reduced. So, it is premature to preclude the possibility of RAN-based mobility.
Based on the discussions above, we propose:
Proposal 1: RAN2 to agree the inter-RAT mobility between the LTE and the NR is performed with CN-based approach as a baseline.
Proposal 2: RAN2 to agree not to preclude (i.e. can continue to study) the inter-RAT mobility with assuming there is the interface between RAN nodes of the LTE and the NR.
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Fig. 2: Network architecture assumed for inter-RAT mobility study
3. Conclusion

In this contribution we discussed the mobility aspect between the LTE and the NR assuming the NR can perform the standalone operation and made the following proposals.
Proposal 1: RAN2 to agree the inter-RAT mobility between the LTE and the NR is performed with CN-based approach as a baseline.
Proposal 2: RAN2 to agree not to preclude (i.e. can continue to study) the inter-RAT mobility with assuming there is the interface between RAN nodes of the LTE and the NR.
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2.5. Potential CN connections for standalone NR

In [3], the following two scenarios in terms of the CN connection were proposed for standalone NR operation.

Scenario 4.1:

LTE eNB is connected to EPC and NR Node B is connected to New CN.

Scenario 4.2:

Both LTE eNB and NR Node B are connected to New CN.
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Scenario 4.2

Another potential scenario is that both LTE eNB and NR Node B are connected to EPC, although it was not proposed in [3]. These scenarios could be a baseline assumption to study inter-RAT mobility between LTE and NR and so worthwhile clarifying. Companies are invited to provide their views if the above scenarios (4.1 and 4.2) should be captured in the TR and if the other potential scenarios can be considered.
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