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Introduction
[bookmark: OLE_LINK9]According to the SID of NTN in [1], RAN2 and RAN1 should study and identify mobility requirements and necessary measurements that may be needed for handover. In this contribution, we provide our consideration on mobility management of NTN. 

Compared with the previous version, the following modification is made:
· We remove the mobility management analysis for fixed beam LEO scenario.
Discussion
In the last RAN3 meeting, the following 6 scenarios are considered in the study item:
· Scenario A: Transparent GEO (NTN beam foot print fixed on earth)
· Scenario B: Regenerative GEO (NTN beam foot print fixed on earth)
· Scenario C1: Transparent LEO (NTN beam foot print fixed on earth)
· Scenario C2: Transparent LEO (NTN beam foot print moving on earth)
· Scenario D1: Regenerative LEO (NTN beam foot print fixed on earth)
· Scenario D2: Regenerative LEO (NTN beam foot print moving on earth)
According to the latest SID, we discuss the mobility management of NTN in moving beam LEO scenario.
Moving beam LEO scenario:
Corresponding to NTN beam foot print moving on earth, as shown in the following figure, the locations of UEs are fixed and the cells are moving with the moving of gNB. During the motion, the association relationship between cell and gNB does not change.


Figure 1 Moving beam LEO scenario
In this scenario, the cells move with the moving of gNBs and the moving speed is related to the altitude of gNB. Taking LEO at 600km as an example, the radius could range from 50Km to 500Km [1], a UE may just stay in one cell within several minutes. The UE needs to measure the neighbour cells and perform handover procedure frequently, which is power-consuming from UE perspective. In the terrestrial network, only a small number of UEs will trigger handover at the same time since the ratio of moving UE is low (except the rail way scenario). However, almost all UEs, except those UEs which move quickly like gNB, need to perform handover in NTN. In this way, the network has to handle massive handover request and switch the path of UEs, which will increase the signalling overhead of networks largely.
Observation 1: the frequent handover leads to additional UE power consumption and large networks signalling overhead. 
Therefore, RAN2 should consider how to handle frequent handover issue. Considering the relative fixed moving orbit of satellite, the network knows the next serving cell of one UE. Conditional handover could be reused in NTN. The network could pre-configure handover resource of target cell to UE with a trigger condition, i.e. a timer or a certain location. When the timer expires or UE arrives this location, handover is triggered, i.e. UE use the pre-configured handover resources to perform initial access in target cell. In this way, frequent measurement for UE can be avoided, this will also reduce the UE power consumption resulting from frequent handover. But for CHO we still need to wait for the progress of the corresponding WI.
Proposal 1: RAN2 should consider to enhance handover mechanism to handle the frequent handover issue in scenario 2, e.g. conditional handover, but we still need to wait for the progress of the corresponding WI.
Moreover, the RTT in NTN is higher than that of terrestrial networks due to the high altitude of gNB. The RTT of GEO satellite reaches up to 280ms [2] and the time will be double in the scenario that DU is deployed in satellite. The long RTT means that reporting measurement results will consume more time, and then the handover decision may be not timely. Besides, the long RTT results in the long latency of handover command. Late handover decision and long transmission latency of handover command may cause that UE has move out the coverage of source cell and couldn’t receive handover command from the source cell, and leads to handover failure further. 
Observation 2: the high RTT in NTN may lead to handover failure.
To handle this issue, UL based handover may be a potential solution. By making handover decision based on UL signal quality instead of DL signal quality the network could avoid the latency of measurement result reporting, and then reduce the total handover latency. 
Proposal 2: RAN2 could consider to reduce the handover latency to avoid handover failure. 

Conclusion
In this contribution, we considered mobility management of NTN, and we get the following proposals:
Observation 1: the frequent handover leads to additional UE power consumption and large networks signalling overhead. 
Proposal 1: RAN2 should consider to enhance handover mechanism to handle the frequent handover issue in scenario 2, e.g. conditional handover, but we still need to wait for the progress of the corresponding WI.
Observation 2: the high RTT in NTN may lead to handover failure.
Proposal 2: RAN2 could consider to reduce the handover latency to avoid handover failure. 
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