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[bookmark: _Ref490055642]This technical contribution aims at providing proposals on mobility management aspects related to Non-Terrestrial network (study item in RP-181598 Study on solutions for NR to support non-terrestrial network, Thales). 





Mobility management aspects
NTN cell and beam definitions
These following definitions (NTN cell and NTN beam) should be confirmed in RAN2 or RAN1
A NTN beam is defined as a beam generated by satellite / HAPS.

A NTN cell is defined as “NTN beam foot print on earth”
· For scenarios A, B, C2 & D2, The NTN cell corresponds to the beam foot print. It may be fixed on earth in the case of GEO or moving on earth in the case of LEO.
· For scenario C1 & D1 (LEO generating fixed beam foot print on earth), the NTN cell corresponds to the minimum foot print on earth of beams from the serving satellites”

· Within RAN3, the focus will be on studying the impacts associated to earth fixed and earth moving NTN cells
Idle mode mobility
Proposal 2.2.1: it is recommended to adopt tracking areas fixed on earth.
Note: This is implemented in all operational Non-GEO system (whatever earth fixed and moving beam foot print)
Proposal 2.2.2: A registration area encompass one or several tracking areas.
Proposal 2.2.3: A registration area may be bounded by a border between two countries.
Proposal 2.2.4: A NTN cell (foot print of one beam) may encompass several tracking areas
Proposal 2.2.5: A UE may have the capability to determine its location (e.g. GNSS)
Proposal 2.2.6: The network may have the capability to determine the UE location
Proposal 2.2.7: The paging procedure described in R3-185700 (Nokia) can be considered as one possible solution. It assumes that UE is able to determine its position
Proposal 2.2.8: Each NTN beam should be assigned a specific PCI. The max number of PCI (currently 1008) may have to be extended to prevent PCI conflict especially between satellite of different orbit planes
Note:  For LEO generating fixed beam foot print on earth, an identifier may also be assigned to the NTN cell. To be further studied if needed


Connected mode mobility
Proposal 2.3.1: There are different type of hand-over in Non-Terrestrial networks
· Inter beam hand-over (between beam generated by same satellite)
· Inter satellite hand-over (between beam generated by different satellite)
· Inter access hand-over (between cellular and satellite access)

Proposal 2.3.2: A tentative identification of applicable 3GPP hand-over procedures to support the different types of NTN hand-over is provided in the table below:
	NTN hand-over type/ scenarios
	Scen A. Transparent GEO
	Scen B. Regenerative GEO
	Scen C1. Transparent LEO beam foot print fixed on earth
	Scen C2. Transparent LEO beam foot print moving on earth
	Scen D1. Regenerative LEO beam foot print fixed on earth
	Scen D2. Regenerative LEO beam foot print moving on earth

	Inter beam hand-over
	Intra or Inter gNB hand-over
	Intra gNB hand-over
	Intra or Inter gNB hand-over
	Intra gNB hand-over
	Inter gNB hand-over
	Intra gNB hand-over

	Inter satellite hand-over
	Inter gNB hand-over
	Inter gNB hand-over
	Intra gNB hand-over
	Intra gNB hand-over
	Inter gNB hand-over
	Inter gNB hand-over



Proposal 2.3.3: Inter access hand-over (between cellular and satellite access) is considered with Inter gNB procedure via the 5GCN and via the Xn
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