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1 Introduction
The previous RAN2 meetings made the following agreements regarding mobility for NTN:
Agreements:

=>
UE location and satellite ephemeris information would be beneficial.  

=>

NTN specific aspects related CHO can be studied in the RAN2#106 meeting.
=>

The use of satellite ephemeris, time and UE location can be used in the RAN for mobility purposes in NTN

According to TR38.811, the NTN platforms typically generate several beams with footprints over a given area. A footprint can be static or mobile with a size of hundreds of kilometres in diameter. While the ephemeris reveals the movement of the satellite, the footprint can represent the movement of the satellite cell. Therefore the footprint information of Satellite beams and cells can be used for enhancements in mobility management as well. In this contribution we discuss mobility for LEO using footprint information along with satellite ephemeris and UE location.
2 Discussion
In [1] we give some discussion on using footprint information for GEO mobility management. Since that the propagation latency over Uu for LEO is still relatively high than that for TN, UE-gNB signalling and inter gNB signalling for handover in connected mode will be affected as well. Therefore the footprint information can also be used to assist handover prediction and execution for LEO.
Proposal 1: Footprint information can be utilized to enhance mobility management for LEO.
Different from the GEO, the LEO has more characteristics and thus give further space for optimization in HO and conditional HO. The LEO circularly orbits around the earth with a maximum relative speed of 7.56 km/s to the ground. Meanwhile, the beams of LEO can be either steerable to the ground or move with the satellite. These two characteristics will determine whether and how fast the NTN cell moves against the ground, which will affect conditional HO triggering or executing if it is considered for NTN.
Current conditional HO mechanism still assumes static cells and may only consider the position and movement of the UE. In NTN early or late conditional HO execution will occur if the cell is not static: 1) when the decomposed vector of the UE velocity on the direction of NTN cell movement is the same with the velocity vector of the NTN cell, conditional HO will execute earlier as the UE has not moved out of the coverage of the serving NTN cell; 2) when the decomposed vector of the UE velocity on the direction of NTN cell movement is the different with the velocity vector of the NTN cell, conditional HO will execute later as the UE has already moved out of the coverage of the serving NTN cell.
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Figure 1 Footprint information assists intra-cell beam switching and connected handover
Proposal 2: Conditional HO for LEO should consider the movement of satellite cells.

Proposal 3: The movement of satellite cells can be included in the footprint information for more accurate conditional HO triggering or executing.
3 Conclusions
In this contribution we discuss the potential usage of the beam footprint information of the NTN in mobility management for LEO. It is proposed that:

Proposal 1: Footprint information can be utilized to enhance mobility management for LEO.

Proposal 2: Conditional HO for LEO should consider the movement of satellite cells.

Proposal 3: The movement of satellite cells can be included in the footprint information for more accurate conditional HO triggering or executing.
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