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1. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Introduction 
As indicated in TR38.913, the KPI on mobility is quite challenging [1]. In addition to support seamless mobility, the packet loss as well as handover failure should also be minimized. LTE-NR tight interworking will support various deployment scenarios, including both LTE as master and NR as master. Hence, different handover scenarios as well as candidate solutions to meet the challenging mobility related requirements e.g. mobility interruption time requirement need more studies. This contribution is going to initiate a preliminary discussion on the inter-RAT inter-MeNB handover between scenarios [2] in LTE-NR tight interworking, highlighting potential scenarios that should be considered in addition to the regular inter-RAT (standalone) handover between LTE/eLTE/NR and EPC/NG cores [3]. 
2. Discussion
2.1.  Inter-RAT Inter-MeNB handover scenario 1
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Figure 1: Inter-RAT Inter-MeNB handover scenario 1


In this scenario, a UE may perform the handover from NR tightly interworking in LTE to LTE tightly interworking in NR or vice versa. The characteristics of this handover scenario include
1. The handover is performed between different RATs, so it is an inter-RAT handover.
2. The source MeNB and target MeNB belong to the different base stations, so it is also an inter-MeNB handover.
3. The source MeNB and target MeNB are either connected to the same core network or even to the different core networks.

This is a new inter-RAT handover scenario and therefore potentially a new signalling procedure in addition to Rel-12 dual connectivity handover or standalone inter-RAT handovers. With inter-MeNB handover in dual connectivity, the data forwarding may be omitted for SCG bearers and direct data forwarding from the source MeNB to the SeNB is not possible for split bearers [4]. Furthermore, considering legacy inter-RAT handover which relies on the CN level interface, the signalling overhead as well as to meet the interruption time requirement will become an issue, particularly in the case of different CNs.

Proposal 1: Inter-RAT Inter-MeNB handover should be studied in LTE-NR tight interworking, and potential candidate solutions e.g. RAN level handover for same CN and different CN cases could be studied in order to minimize signalling overhead as well as packet loss.

2.2. Inter-RAT Inter-MeNB handover scenario 2Core Network
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Figure 2: Inter-RAT Inter-MeNB handover scenario 2

In this scenario, a UE is originally connected to LTE as the MeNB and NR (e.g. NR-1) as the SeNB with tight interworking, while moving towards a new NR eNB (e.g. NR-2) coverage area. In this case, the UE has two handover options.
Option 1: UE performs handover from LTE-NR-1 tight interworking to NR-2 standalone. This is an Inter-RAT handover. 
Option 2: 
1. UE performs the handover from LTE-NR-1 tight interworking with LTE as the master to NR-1-LTE tight     interworking with NR-1 as the master. 
2. UE performs handover from NR-1-LTE tight interworking to NR-2 standalone as an intra-RAT handover after step 1

The characteristics of the first handover (step 1) in option 2 of this scenario include
1. The handover is performed between different RATs, so it is an inter-RAT handover.
2. The source MeNB and target MeNB belong to the different base stations, so it is also an inter-MeNB handover. Furthermore, during the handover, the source MeNB and SeNB are swapped such that the source MeNB will become target SeNB while the source SeNB will become target MeNB.
3. The source MeNB and target MeNB would connect to the same core network.


2.3. Inter-RAT Inter-MeNB RLF recovery scenario 3
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Figure 3: Inter-RAT Inter-MeNB RLF recovery scenario 3


In scenario 3 where a UE is originally connected to LTE as the MeNB and NR as the SeNB with tight interworking, once the UE detects a RLF with MeNB, it may be triggered to switch to SeNB as the new MeNB while the original MeNB may be added as the new SeNB if the RLF has been recovered or at a later stage 

The characteristics of the scenario include
1. The handover is performed between different RATs, so it is an inter-RAT handover.
2. The source MeNB and target MeNB belong to the different base stations, so it is also an inter-MeNB handover. Furthermore, during the handover, the source MeNB and SeNB are swapped such that the source SeNB will become target MeNB. The source MeNB may be added as a target SeNB if the RLF has been recovered or at a later stage.
3. The source MeNB and target MeNB would connect to the same core network.

This Inter-RAT MeNB swap handover scenario, including potential RLF recovery using inter-RAT MeNB switch can be categorised as inter-RAT inter-MeNB handover and further enhancements exploiting the characteristics of the special handover case to reduce the handover signalling overhead and minimize packet loss during handover need more consideration.       

Proposal 2: Potential enhancements e.g. RAN level inter-RAT handover and RLF recovery / context fetch should be studied in order to minimize signalling overhead as well as packet loss in the SeNB<->MeNB swap handover scenario.
       
3. Conclusion
Proposal 1: Inter-RAT Inter-MeNB handover should be studied in LTE-NR tight interworking, and potential candidate solutions e.g. RAN level handover for same CN and different CN cases could be studied in order to minimize signalling overhead as well as packet loss.

Proposal 2: Potential enhancements e.g. RAN level inter-RAT handover and RLF recovery / context fetch should be studied in order to minimize signalling overhead as well as packet loss in the SeNB<->MeNB swap handover scenario.
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