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1. Introduction
In RAN#80 meeting, a new Work Item proposal on even further mobility enhancement in E-UTRAN was agreed. According to the objective of the WID “further enhancements to the mobility procedures in LTE are required to meet both the reliability and very low HO interruption time requirements.”[1], it is obvious that the study scope mainly focuses on the LTE system. It is not clear whether the mobility issue of the new node (i.e. ng-eNB) which is introduced in eLTE is also involved in this WI.
So in this contribution, we give our understanding on the differences between the eLTE node and LTE node, mobility issues and potential solutions for the eLTE node. 
2. Discussion
For further mobility enhancement in E-UTRAN, whether or not a new node type: ng-eNB (providing E-UTRA user plane and control plane protocol terminations towards the UE, and connected via the NG interface to the 5GC [2]) should be taken into account?
About ng-eNB, the current WID of RAN2 “LTE connectivity to 5G-CN” is working on this aspect. 
It is generally assumed that the main difference between this eLTE node and LTE node lies in the following [3]:
-
Flow based QoS framework, including potential enhancement for the dual connectivity between eNBs using flow based QoS;

-
RRC_INACTIVE state for E-UTRA when connected to 5G-CN, with similar functionality as the RRC_INACTIVE state in NR;  CN aspects of the RRC-INACTIVE state are covered in 5GS-Ph1 (SP-160958) and are expected to be  the same for both NR and LTE from a CN standpoint
-
New security scheme (if any).
In the above aspects, new security scheme has no special effect on mobility (as in any case, as long as serving node is changed, security key needs to be updated) , and RRC_INACTIVE state has nothing to do with the mobility of connected state. Only flow based QoS framework has some effects on mobility between nodes, but it is mainly reflected in the mapping relation of flow and DRB and has no impact on radio interface. Therefore, compared with eNB, the ng-eNB has similar characteristics over radio interface on the mobility of connected UE.
Observation 1: Compared with eNB, the ng-eNB has similar characteristics over radio interface on the mobility of connected UE.
In addition, the working frequency band of the ng-eNB is also consistent with that of eNB, usually in 6 GHz below, and both use the same Radio Resource Control protocol specification. Then the ng-eNB can reuse almost all features of control plane protocol stack of eNB, including the mobility enhancement feature of R14.
Observation 2: The mobility enhancement features introduced in R14, including MBB and RACH-less schemes, can be reused for the ng-eNB.

According to the requirements of the WID[1], the following two objectives need to be considered for further mobile enhancement:
-
reduce user data interruption during handover, which targets as close as possible to 0ms, i.e. relaxed requirements could be considered. 
-
improve the robustness during handover,
These requirements also could apply to ng-eNB deployment. For example, some services requiring ultra-reliability and low latency, including remote control, aerial, industrial automation, industrial control, or even Augmented Reality (AR) and Virtual Reality (VR),  can also be served by ng-eNB, and they need to support mobility performance close to 0ms. Additionally, for scenarios with poor handover condition, such as high-speed mobility, or denser network deployment, the ng-eNB should avoid more HOFs. Therefore, further enhancements to the mobility procedures in ng-eNB are also required to meet both the reliability and very low HO interruption time requirements.
Observation 3: Further enhancements to the mobility procedures in ng-eNB are also required to meet both the reliability and very low HO interruption time requirements.

According to the previous discussion, some new enhancement solutions, such as DC-based HO etc, can be adopted for the ng-eNB deployment to meet the requirement of ~0 ms interrupt delay. Furthermore, conditional HO can also achieve higher robustness requirements of the ng-eNB deployment. If applying these solutions to eLTE system, the differences between the eLTE node and LTE node need to be considered and further discussed, e.g. the Flow-based QoS framework mentioned above. Since it is not very clear from the WID whether the LTE connected to 5GC is included in this WI, and considering the case is more similar to the enhancements for normal LTE, it is proposed to clarify that the scenario of LTE connected to 5GC is included in this work item. 
Proposal 1: RAN2 to confirm that the LTE connectivity to 5G-CN is within the scope of this work item.
If eLTE node can be considered under this work item, some specific scenarios should be excluded considering the real requirements and the complexity of the technical implementation. For example, for handover between eNB connected to EPC and ng-eNB connected to 5GC, which involves the service data switching between different core networks, and for handover between ng-eNB connected to 5GC and gNB connected to 5GC, which involves the service data switching between different radio technologies. Actually these two cases are inter-system HO and there is no clear mobility enhancement requirements for these cases, then they should be excluded from the scope of this work item for simplicity. Therefore, for the LTE connectivity to 5G-CN, only HO between ng-eNBs should be considered in this WID. 
Proposal 2: For LTE connectivity to 5G-CN, only HO between ng-eNBs should be considered in this work item.

3. Conclusion

According to the analysis in section 2, we have the following observations:

Observation 1: Compared with eNB, the ng-eNB has similar characteristics over radio interface on the mobility of connected UE.
Observation 2: The mobility enhancement features introduced in R14, including MBB and RACH-less schemes, can be reused for the ng-eNB.

Observation 3: Further enhancements to the mobility procedures in ng-eNB are also required to meet both the reliability and very low HO interruption time requirements.
Additionally, we provide the following propose:
Proposal 1: RAN2 to confirm that the LTE connectivity to 5G-CN is within the scope of this work item.
Proposal 2: For LTE connectivity to 5G-CN, only HO between ng-eNBs should be considered in this work item.
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