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1. Introduction
The NTN-TN mobility was discussed during RAN3#112-e.  The following agreements were achieved:
TN-NTN mobility depends on RAN2 progress. The interface management over Xn should not be precluded.
Xn between a HAPS and local terrestrial neighbors is not precluded.
In this contribution, we would like to discuss some remaining issues and potential solutions for NTN-TN mobility.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Discussion
[bookmark: _Toc61533827][bookmark: _Toc57376961]As discussed in RAN3 #111-e meeting, NTN was introduced as the RAT TYPE to the CN. In detail, some NTN types were added in RAT Restrictions IE included in Mobility Restriction List IE.
	>RAT Restriction Information
	M
	
	BIT STRING {
e-UTRA (0),
nR (1), nR-unlicensed (2),
nR-LEO (3),
nR-MEO (4),
nR-GEO (5),
nR-OTHERSAT (6)}
(SIZE(8, …))
	Each position in the bitmap represents a RAT.
If a bit is set to "1", the respective RAT is restricted for the UE.
If a bit is set to "0", the respective RAT is not restricted for the UE.
This version of the specification does not use bit 7, the sending node shall set bit 7 to "0", the sender shall ignore bit 7. 
	–
	


In this way, when the gNB makes handover decision for UE, whether to select NTN or TN cell as target cell for legacy handover or candidate cells for CHO should be based on UE’s RAT Restriction information.
To make sure this mechanism could run well, the source gNB should know the RAT type of neighbour cell, e.g. TN, LEO, MEO, GEO or other satellite. Once NTN gNB involves handover procedure, i.e. NTN-NTN mobility and TN-NTN mobility,  the detailed NTN type should be sent to neighbour gNB. If Xn interface exists between neighbouring gNBs, the NTN type of serving cells and neighbour cells should be exchanged via Xn interface. If Xn interface does not exist, we rely on OAM.
If Xn interface exists between neighbouring gNBs, the NTN type of serving cells and neighbour cells should be exchanged via Xn interface. If Xn interface does not exist, we rely on OAM.
For better handover decision, the neighbouring gNBs could exchange the coverage information of serving cells and neighbour cells. In this way, the source gNB could select a cell having higher possibility to provide longer serving time for the UE as the target cell. Near-far effect in NTN is not obvious, which means a UE in the cell edge may still has good RSRP quality. Therefore, without cell coverage information, the source gNB may select a bad target cell, e.g. the UE is in the edge of the cell such that the serving time is very short and another handover or RLF will happen shortly. In this scenario, the network performance will be impacted.

Figure 1: Near-far effect in: (a) Terrestrial Network; (b) NTN



Since LEO moves fast, the current coverage information is not enough for the source gNB to make smart handover decision. Handover to a cell with high RSRP quality but short coverage time is possible. To avoid such bad handover decision, the coverage information with valid time should be exchanged.
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]The neighbouring gNBs could exchange the coverage information with valid time of serving cells and neighbour cells via Xn.
4. Conclusion
Based on the discussion in this paper, we propose the following:
1. [bookmark: _Toc423020280]If Xn interface exists between neighbouring gNBs, the NTN type of serving cells and neighbour cells should be exchanged via Xn interface. If Xn interface does not exist, we rely on OAM.
1. The neighbouring gNBs could exchange the coverage information with valid time of serving cells and neighbour cells via Xn.
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