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1. Introduction 
In 3GPP RAN2#103bis meeting, Rel-16 NTN SI was discussed and agreements on CP impacts for further study are reached as follows.
Impacts to study for CP

1. Mobility 

2. TA management and update 
In this contribution, we discuss mobility management enhancements for NTN.
2. Discussion
The TR 38.821 [1] captures scenarios C2 and D2 for LEO based non-terrestrial access network, whereby the movement of the satellite’s cell/spot beam will trigger the UE handover in a similar manner to the UE’s own mobility. The UE’s velocity (<= 500km/h), is relatively much less than that of LEO satellites e.g. 7 – 10 km/s. This implies that a UE in the coverage of a LEO satellite cell/spot beam will encounter more frequent handovers and it means a handover taking place every few seconds. 
Observation 1: A UE in the coverage of a LEO satellite cell/spot beam will encounter more frequent handovers than in a terrestrial cell.    
For a UE in RRC_CONNECTED, the network can estimate when a certain UE is supposed to handover to another satellite cell/spot beam based on the knowledge of UE’s location and satellite’s moving speed. Therefore the conventional UE measurement report initiated handover procedures can be enhanced with the intention to reduce the handover signalling in NTN.
Proposal 1: Handover enhancements where cell movement is predictable in the network should be studied in NTN. 
Conditional handover, whereby a pre-configured handover condition is instructed from the network in advance to actual handover, could be used for NTN. Actual handover will be performed after a condition is met. As a result, the extra handover signalling overhead in LEO NTN, because of the frequent cell change as well as potentially frequent measurement reporting, could be significantly reduced. The handover conditions specific for NTN could be left for further study.
Proposal 2: Conditional handover should be considered as a candidate solution for mobility management in NTN.  
When UE moves between the coverage boundary of terrestrial network and non-terrestrial network, some special measures e.g. cell selection/reselection, measurement objects coordination and triggering, handover preparation etc. should be studied in NTN in order to guarantee service continuity.
For a satellite-capable UE which is about to lose terrestrial cellular coverage, it is relatively straight forward for it to tune to the allowed satellite frequency bands in order to search for any possible satellite signals. But when the situation is the other way around i.e. when a satellite-capable UE currently connected to a satellite cell enters the terrestrial cellular network, handover to the terrestrial cellular network may not be automatically triggered e.g. a UE on a cruise ship would turn off searching terrestrial cell signals for the sake of power saving when out of coverage. Furthermore in the case that there is coverage overlapping between NTN and terrestrial network, when to start the measurement on terrestrial signal may be problematic because the coverage of beam foot print may be up to hundreds of kilometres. Therefore a scheme to trigger the UE to handover to a terrestrial cellular network should be introduced to allow the UE to leave the satellite connection as soon as possible if there is an acceptable terrestrial cellular signal in order for a reduced billing cost as well as boosted capacity. 
Proposal 3: Service continuity between terrestrial network and non-terrestrial network should be studied in NTN. 
Proposal 4: A scheme to trigger the UE to handover from satellite network to terrestrial cellular network should be studied in order for the UE to leave the satellite connection as soon as possible if there is an acceptable terrestrial cellular network being available.   
3. Conclusion
We have the observation as follows.

Observation 1: A UE in the coverage of a LEO satellite cell/spot beam will encounter more frequent handovers than in a terrestrial cell.
Therefore we propose RAN2 to discuss and agree on following proposals:
Proposal 1: Handover enhancements where cell movement is predictable in the network should be studied in NTN.  
Proposal 2: Conditional handover should be considered as a candidate solution for mobility management in NTN. 
Proposal 3: Service continuity between terrestrial network and non-terrestrial network should be studied in NTN. 

Proposal 4: A scheme to trigger the UE to handover from satellite network to terrestrial cellular network should be studied in order for the UE to leave the satellite connection as soon as possible if there is an acceptable terrestrial cellular network being available
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