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1
Introduction
Three inter-RAT handover with LTE scenarios have been agreed and captured in the NR technical report 38.801 [1]:
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In the above scenario1, due to the fact that the illustrated eLTE eNB can only connect to EPC, so we will call it LTE eNB for better differentiation and description. For scenario2 and scenario3, the eLTE eNB connects to the 5G CN (NGC), the mainly difference is whether there is a direct interface between eLTE eNB and NR BS. So for better discussion, the above 3 scenarios are classified into 2 types: LTE / NR mobility and eLTE / NR mobility.
In TR 38.913 [2], the target intra-NR mobility KPI “mobility interruption time” 0ms is explicitly captured, with no indication of the KPI for inter-RAT mobility. In this contribution, the general inter-RAT mobility performance requirement will be clarified first. Then, some initial consideration on the mobility enforcement is given for the two types case by case.
2 
Mobility performance requirement
For the cost and economic considering, it’s not realistic to updates all LTE nodes to eLTE nodes to support connecting to the NextGen Core or even to abandon the already deployed LTE network. So for a long time, LTE eNB, eLTE and NR gNB will coexist together. So a lot of inter-RAT mobility will take place between these nodes. Especially when the NR works on high frequencies, due to the fragile of the high frequency, mobility will take place much more frequently. For the sake of service continuity and constant user experience, the mobility interruption time and the data loss shall be minimised as much as possible.
Proposal1. The mobility interruption time and the data loss shall be minimised as much as possible in the inter-RAT mobility.
3 
Initial consideration on the inter-RAT mobility enforcement
2.1 LTE / NR mobility
In this type, LTE eNB and NR gNB connect to EPC and NextGen Core respectively. Different from legacy EPC, some new functions or architectures will be introduced in NextGen Core, one of which is the new QoS framework. Although with no final decision in SA2 yet, unlike the one-to-one mapped bearer based QoS control in LTE, some kind of flow based QoS framework will be introduced in NextGen Core. With different QoS frameworks, interaction with the core is unavoidable during the mobility, i.e. NG interface based mobility should be used. With the interaction between RAN and Core and the interaction between EPC and NextGen Core, it’s difficult to minimise the mobility interruption time and ensure lossless handover. So how to minimise the mobility interruption time and data loss should be discussed in RAN2 and RAN3 for this scenario.
Proposal2. With different QoS frameworks, NG interface based mobility shall be used for LTE/NR mobility.
Proposal3. RAN2 and RAN3 should corporate to minimise the mobility interruption time and data loss for LTE/NR mobility.
2.2 eLTE / NR mobility
In this type, both eLTE and NR connect to the NextGen Core. Considering that network may be deployed by different operators with devices from different vendors, it should not be expected that there’s always direct Xn interface between eLTE and NR. In other words, eLTE / NR mobility without direct Xn interface should be supported anyway. If with no direct Xn interface, the core must be involved for eLTE / NR mobility.
Proposal4. It can’t be expected that direct Xn interface always exists between eLTE and NR. So eLTE / NR mobility without direct Xn interface should be supported anyway.
If with no direct Xn interface, interaction with the core is unavoidable and thus the NG interface based mobility should be used for eLTE / NR mobility. While if with a direct Xn between eLTE and NR, beside the NG interface based mobility, the Xn based mobility can also be considered for eLTE / NR mobility
Proposal5.  If with no direct Xn interface between eLTE and NR, the NG interface based mobility should be used. Otherwise, the Xn based mobility can also be considered.

eLTE eNB is the evolution of eNB that supports connectivity to EPC and NG Core. For one aspect, the eLTE eNB should accommodate both legacy UEs and NextGen UEs. For another aspect, to supporting connected to the NextGen Core, the eLTE eNB should be evolved to support the new features introduced in the NextGen Core, such as the new QoS framework. Taking the above two aspects into account, the LTE RRC protocol should be reused in eLTE as a baseline, with some evolution to support new features introduced in the NextGen core. As per agreement in RAN2#95, separate RRC specification for NR will be introduced. Considering lots of new terminology and information element will be introduced in NR, it will be difficult for the eLTE to understand all the numerology of NR. Moreover, to keep align with the latest protocol of NR, the eLTE has to be updated whenever the protocol of NR is updated, which may increase the complexity and maintenance cost for the eLTE eNB. Thus in our opinion, the eLTE eNB (NR gNB) shall not be required to understand the RRC message/ASN.1 defined for NR (eLTE).
The intuitive motivation of introducing Xn based mobility is to achieve smoother mobility with less interruption and data loss. But according to the analysis above, with independent specified RRC protocols in eLTE and NR, both NG interface based and Xn interface based mobility can only be carried out with full configuration today. It should be noted that the full configuration today is introduced for handover from an advanced eNB to an eNB of earlier version. The old PDCP/RLC will be released during the full configuration. Thus the full configuration today can’t ensure with no data loss. So to fulfill the inter-RAT mobility requirement in proposal1, RAN2 and RAN3 should corporate to figure out some methods to minimize the mobility interruption time and data loss for eLTE/NR mobility.
Observation1. With independent specified RRC protocols in eLTE and NR, both NG interface based and Xn interface based mobility between eLTE/NR can only be carried out with full configuration today.
Proposal6. RAN2 and RAN3 should corporate to minimise the mobility interruption time and data loss for eLTE/NR mobility.
3
Conclusion
In this contribution, the general inter-RAT mobility performance requirement is clarified and some initial consideration on the mobility enforcement is given, with the following observations and proposals:
Proposal1. The mobility interruption time and the data loss shall be minimised as much as possible in the inter-RAT mobility.
Proposal2. With different QoS frameworks, NG interface based mobility shall be used for LTE/NR mobility. 
Proposal3. RAN2 and RAN3 should corporate to minimise the mobility interruption time and data loss for LTE/NR mobility.
Proposal4. It can’t be expected that direct Xn interface always exists between eLTE and NR. So eLTE / NR mobility without direct Xn interface should be supported anyway.
Proposal5.  If with no direct Xn interface between eLTE and NR, the NG interface based mobility should be used. Otherwise, the Xn based mobility can also be considered.

Observation1. With independent specified RRC protocols in eLTE and NR, both NG interface based and Xn interface based mobility between eLTE/NR can only be carried out with full configuration today.
Proposal6. RAN2 and RAN3 should corporate to minimise the mobility interruption time and data loss for eLTE/NR mobility.
With the analysis above, a draft TP is prepared to capture the general requirement for further inter-RAT mobility study as below:
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
NOTE 1:
The interface between EPC and 5G CN is pending to SA2.


For inter-RAT handover, the mobility interruption time and data loss shall be minimised as much as possible.
3
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