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1. Introduction
In the meeting RAN2#103bis, RAN2 had discussed what major impact issues of NTN are. According to the considerations about the NTN, RAN2 has made following agreements for CP:
Impacts to study for CP

1. Mobility 

2. TA management and update 

In this contribution, we firstly presents our views of the relationship between a satellite cell/beam which may have impact on the mobility in NTN. The mobility types available in NTN and issues related to the satellite movement are provided.
2. Discussion

Before discussing the impacts of mobility in NTN, it is required to clarify the relationship between a satellite cell/beam and a cell.

2.1 Relationship between Satellites and cells

In the meeting RAN2#103bis, e-mail discussion on definition of cell and how the UE identify it in NTN was decided and has been in progress [1]. In this section, we will summarize our views on the satellites cell/beam.
In NR, a gNB represents one or more cells identified by PCI and one cell may be formed of one or more SSB beams. The satellite could hosts one or more gNBs/DUs while several gNBs/DUs could be connected to a satellite [2]. This means that one satellite may contain one or more cells belonging to different gNBs. Also, we expect that one cell in NTN can consist of one or more SSB beams as in NR. The mapping between satellites and gNBs/DUs should be a network deployment issue. 
For UE perspective, the satellite, the satellite beam or the satellite cell do not need to be visible and beams should be distinguished by PCI and SSB as in NR. We think that the definition of satellite beams is no longer necessary. However, for discussion, it is necessary to decide whether the satellite beam corresponds to a cell or an SSB beam. We prefer to define the satellite beam as a cell identified by a PCI. 
Observation 1.
One satellite may contain one or more cells belonging to the same or the different gNodeBs.
Proposal 1.
For UE perspective, the satellite, the satellite beam or the satellite cell do not need to be visible and the satellite beam as a cell identified by a PCI. 
2.2 Mobility types in NTN 

As discussed in the previous section, UEs can identify cells and beams by means of PCI and SSB in the same way as NR. The UE mobility in connected mode can also support both cell level mobility and beam level mobility regardless of satellite types. 
For all NTN scenario (Scenario A/B/C/D), inter-gNB handover and intra-gNB handover can be applied if the mapping between the satellite and the gNBs is the same. Figure 1 shows some examples of gNB/DU deployment scenarios. Whether inter frequency handover or intra frequency handover can be supported in NTN should be depend on the pattern of satellite frequency reuse. It has not been discussed yet. 
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Figure 1. Examples of gNBs /DU deployment scenarios
Observation 2.
For all NTN scenario (Scenario A/B/C/D), inter-gNB handover and intra-gNB handover procedures can be applied if the mapping between the satellite and the gNodeBs is the same.

Proposal 2.

Handover types in NR could be used in NTN as a baseline. Both inter frequency handover or intra frequency handover can be supported is FFS.
2.3 Issues caused by satellite movement
Unlike NR, handover due to satellite mobility should be considered as well as UE mobility. We expect that the mobility of satellites would have an effect on the study. We would like to discuss issues related to it.
The handover criteria in NR could be applicable to NTN as a baseline, but new criteria can be added considering the satellite characteristics. The elevation angle of UE and satellites has a significant impact on delays according to TR 38.811[3]. In addition the satellite movement can lead to inaccurate mobility prediction in the UE. 
It could be helpful for NTN UEs to know the satellite ephemeris when considering mobility as well as initial access and various timers that affect performance, etc. Satellite ephemeris can be generally obtained from GPS. However, considering the various NTN user terminal types, it cannot be assumed that all NTN UEs are equipped with GPS. 
Observation 3.

It could be helpful for UEs to know the satellite ephemeris in NTN when considering mobility.
Proposal 3.
RAN2 is kindly asked to discuss whether the satellite orbit can be used in NTN.
There are two types of LEO based non-terrestrial access network scenarios: the earth fixed beam (Scenario C) and the moving beam with satellite (Scenario D) [2]. 

When the beam moves with the satellite, it is likely to provide multiple cells which are moving together and the association between satellites and PCI is fixed. A stationary UE in the same area could be continuously reconfigured with new cell.
For the earth fixed beam scenario, the cells are fixed on the ground. As shown in the figure 2, the cell information (PCIs, SSB, etc.) should be maintained even if the satellite that serves one cell is changed from satellite A to satellite B. The UE can receive the service without reconfiguration.
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Figure 2. An example of the earth fixed beam
All information of the current cell should be shared by the new base station. It is expected some interruption during the reconfiguration with new cell information. The interruption time will be longer for the different gNBs than when two satellites are connected to the same gNBs. RAN2 should study to minimize the interruption time due to the satellite movement.
Proposal 4.
For the earth fixed beam scenario, the interruption time due to the satellite movement should be minimized.
3. Conclusion

In this contribution, we have clarified the relationship between a satellite cell/beam which may have impact on the mobility in NTN. The mobility types available in NTN and issues related to the satellite movement are provided.
RAN2 is kindly asked to consider following observations and proposals:

Observation 1.
One satellite may contain one or more cells belonging to the same or the different gNodeBs.
Observation 2.
For all NTN scenario (Scenario A/B/C/D), inter-gNB handover and intra-gNB handover procedures can be applied if the mapping between the satellite and the gNodeBs is the same.
Observation 3.

It could be helpful for UEs to know the satellite ephemeris in NTN when considering mobility.
Proposal 1.
For UE perspective, the satellite, the satellite beam or the satellite cell do not need to be visible and the satellite beam as a cell identified by a PCI.
Proposal 2.
Handover types in NR could be used in NTN as a baseline. Both inter frequency handover or intra frequency handover can be supported is FFS.
Proposal 3.
RAN2 is kindly asked to discuss whether the satellite orbit can be used in NTN.
Proposal 4.
For the earth fixed beam scenario, the interruption time due to the satellite movement should be minimized.
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