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1	Introduction
RAN agreed the SI – “Study on solutions evaluation for NR to support Non Terrestrial Network” in [1]. This contribution captures some of the issues relevant to NTN mobility scenarios for LEO.
This contribution lists mobility related issues related to LEO satellite scenarios and proposes a TP for TR38.821.
2	Mobility issues
2.1 	Moving radio cells – moving satellite beam footprint

[bookmark: _Hlk528753924]According to the scenarios in [3] and updated SID scope in [5] a LEO satellite (cell/beam) footprint can be assumed as moving on Earth. The corresponding LEO satellite 5G NR radio cells and beams can be assumed to have the same properties as the LEO satellite footprints: moving on Earth. 
In case the 5G NR radio cell(s) provided by a LEO satellite is moving on Earth (Scenarios C2 and D2), the UEs would detect both geographical radio coverage boundary changes and received signal levels changes due to changing distance to the satellite. 
The above observations are true for both stationary and moving UEs. In case of a moving UE, the speed of the changes in received signal levels and/or 5G NR cell coverage area location is slightly higher, but still dominated by the speed of the LEO satellite on its orbit and, to a lesser degree also by the rotation of Earth. 
In the Scenarios C2 and D2 the UE perceived radio coverage would vary in time according to the movement of satellite on its orbit and the elevation angle of the satellite. Other system parameters, such as antenna radiation patterns (UE and satellite), use of directional antenna at the UE, would also impact the UE perceived radio coverage.  In this scenario a) a UE would need to be able to perform 2 types of handovers (HO) in RRC-NR CONNECTED mode: 
i) Between two 5G NR cells within the same satellite (intra-footprint) and,
ii) Between two 5G NR cells from two different satellites (inter-footprints)
Most of the HOs in case i), when the 5G NR cells are closer to the centre of the satellite footprint, are likely to happen at higher signal levels and lower signalling delays, compared to the HO in case ii). In case ii) the HO must be performed at lower signal levels, thus with potentially higher measurement uncertainties and signalling delays. This means that the use of the same HO settings (parameters) for both case i) and case ii) is inefficient. Similar considerations must be given for radio measurements (Radio Link Failure) configurations (see Section 2.5).
Proposal: In the LEO scenarios with moving beam footprint on Earth, RAN2 to study a) the suitability of the existing 5G NR network-controlled mobility measurements options for optimal configuration in inter-satellite beam footprint mobility cases, and b) the suitability of the existing 5G NR cell (re)selection mechanisms for best UE parameter configuration regardless of its location on Earth with respect to the LEO satellite orbits.
Furthermore, the NTN network (5G RAN) is expected to have detailed knowledge about its radio cells, their coverage areas and their movement. Hence it is natural to assume that this information is also used to optimize the radio performance of the system and reduce signalling load. The NTN UEs might or might not have sufficient knowledge about the availability and movement of the 5G NR radio cells, in order to optimize ‘autonomously’ their HO and radio measurement procedures.
Observation: The NTN network (5G RAN) is expected to have detailed knowledge about its radio cells, their coverage areas and their movement, and this information is likely to be used to optimize the radio performance of the system, reduce signalling load and reduce UE energy consumption.

3	Conclusion
Proposal: In the LEO scenarios with moving beam footprint on Earth, RAN2 to study a) the suitability of the existing 5G NR network-controlled mobility measurements options for optimal configuration in inter-satellite beam footprint mobility cases, and b) the suitability of the existing 5G NR cell (re)selection mechanisms for best UE parameter configuration regardless of its location on Earth with respect to the LEO satellite orbits.
Observation: The NTN network (5G RAN) is expected to have detailed knowledge about its radio cells, their coverage areas and their movement, and this information is likely to be used to optimize the radio performance of the system, reduce signalling load and reduce UE energy consumption.
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Text Proposal for TR 38.821
<<TP1 start>>
7.3.1	Idle mode mobility enhancements
7.3.1.1 Moving beam footprint on Earth
In the LEO scenarios with moving beam footprint on Earth (Scenarios C2 and D2) solutions are needed for 5G NR cell (re)selection mechanisms for best UE parameter configuration regardless of its location on Earth with respect to the LEO satellite orbits.

<<TP1 end>>

<<TP2 start>>
7.3.2	Idle mode mobility enhancements
7.3.2.1 Moving beam footprint on Earth
In the LEO with moving beam footprint on Earth (Scenarios C2 and D2) the UE perceived radio coverage would vary in time according to the movement of satellite on its orbit and the elevation angle of the satellite. Other system parameters, such as antenna radiation patterns (UE and satellite), use of directional antenna at the UE, would also impact the UE perceived radio coverage.  In this scenario a UE would need to be able to perform 2 types of handovers (HO) in RRC-NR CONNECTED mode: 
1. Between two 5G NR cells within the same satellite (intra-footprint) and,
1. Between two 5G NR cells from two different satellites (inter-footprints)
Most of the HOs in case i), when the 5G NR cells are closer to the center of the satellite footprint, are likely to happen at higher signal levels and lower signaling delays, compared to the HO in case ii). In case ii) the HO must be performed at lower signal levels, thus with potentially higher measurement uncertainties and signaling delays. This means that the use of the same HO settings (parameters) for both case i) and case ii) is inefficient. Similar considerations must be given for radio measurements (Radio Link Failure) configurations.

In the LEO scenarios with moving beam footprint on Earth (Scenarios C2 and D2), solutions are needed for 5G NR network-controlled mobility measurements options for optimal configuration in inter-satellite beam footprint mobility cases.
[bookmark: _GoBack]
<<TP2 end>>














