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1 Introduction
Inter-system mobility between NGC and EPC has been discussing in RAN2/3 and SA2. In this contribution, we discuss further considerations for inter-system mobility for loose and tight interworking networks.
2 Inter-system mobility
Since different core network can be connected to NR gNB, LTE eNB, or eLTE eNB, inter-system mobility for different scenarios should be considered and supported in 5G. Inter-system inter-RAT mobility between gNB and LTE eNB and inter-system intra-RAT mobility within eLTE eNB have been captured in TR 38.801 [1].

In TR 23.799 [2], loose interworking between NGC and EPC based on "dual attach/registration" or "handover attach" operation (with either single radio or dual radio support at the lower layers) in areas where the E-UTRAN RAN has not been upgraded is described (note that only relevant figure is shown here):
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Figure 6.18.4.1-2: Architecture for loose interworking between GERAN, UTRAN or non-evolved E-UTRAN and NG RAN [2]

Mobile operators will need robust inter-system mobility solutions since NR standalone or non-standalone system is deployed upon wide-coverage legacy LTE network to provide seamless mobile service experience. Loosely interworked and tightly interworked network architectures for NR and E-UTRAN are being discussed. It is also expected that network migration to nation-wide full coverage by 5G-RAN takes much time and requires significant deployment cost. 
Observation 1: Inter-system mobility solutions will play a key role in providing seamless mobile service experience in case NR standalone or non-standalone system is deployed upon legacy LTE network.

Figure 1 shows various inter-system mobility scenarios with regards to 5G-RAN. (a), (b1), and (b2) correspond to inter-RAT mobility between NR gNB and eLTE eNB, intra-RAT mobility between two eLTE eNBs, and intra-RAT mobility between LTE eNB and eLTE eNB cases, respectively. Note that NGx interface between EPC and NGC may or may not be available, and direct RAN interface such as Xn/Xx between two base stations may or may not be available. Therefore, inter-system mobility solutions are needed for inter-RAT and intra-RAT scenarios and should support both single and dual attach schemes by considering the availability of these interfaces. 

Proposal 1: Inter-system mobility solutions should support both the tightly and loosely interworked network architectures by considering related interfaces connected.

Proposal 2: Inter-system mobility solutions should support inter-RAT and intra-RAT scenarios through both single and dual attach schemes accordingly for each scenario.
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Figure 1: Inter-system mobility scenarios for 5G-RAN
Since 5G-RAN will support new features compared to LTE RAN such as network slicing, QoS flow framework, inactive mode mobility, and multi-connectivity, data duplication, and so on, these features should be supported and adapted (if needed) during the inter-system mobility procedure.

Proposal 3: Inter-system mobility procedures should support new features of 5G-RAN (e.g., network slicing, QoS flow framework, inactive mode mobility, and multi-connectivity, and data duplication).

In addition, both the single radio and dual radio capable UEs can be served in 5G network. Therefore, inter-system mobility solutions are required to accommodate different capability of UE.
Observation 2: Inter-system mobility solutions for both single radio and dual radio capable UEs will be required.

However, inter-system handover for single radio UE is performed in break-before-make manner and results in inevitable service break duration unlike the seamless handover for dual radio UE. Therefore, the service break time for this case should be minimized to offer high-quality mobility experience.

Proposal 4: The service break time of inter-system handover for single radio UE should be minimized.
3 Proposals Summary
Having discussed above, it is proposed that RAN WG3 is kindly asked to capture the following proposals into the TR 38.801:
· Proposal 1: Inter-system mobility solutions should support both the tightly and loosely interworked network architectures by considering related interfaces connected.

· Proposal 2: Inter-system mobility solutions should support inter-RAT and intra-RAT scenarios through both single and dual attach schemes accordingly for each scenario.
· Proposal 3: Inter-system mobility procedures should support new features of 5G-RAN (e.g., network slicing, QoS flow framework, inactive mode mobility, and multi-connectivity, and data duplication).

· Proposal 4: The service break time of inter-system handover for single radio UE should be minimized.
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