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1. Introduction
[bookmark: OLE_LINK4][bookmark: OLE_LINK3]Compared to current TN system, NTN is a new system. But so far, no much discussion is involved to identify the mobility issue between NTN and TN System. In this document, we’d like to discuss the mobility issue between NTN and TN System.
1. Discussion
[bookmark: OLE_LINK6][bookmark: OLE_LINK5][bookmark: OLE_LINK8][bookmark: OLE_LINK7]Both NTN and TN system have its specific benefit. For NTN system, it can cover much more earth area compared to TN system, while TN system has less delay for the service. So if NTN and TN co-exist in the same area, what’s the UE behavior for mobility? If the UE is on the sea and there is no TN coverage, we think NTN cell is more desirable in this case. But when UE goes back to city, should UE keep stay in NTN cell? I guess UE would prefer to stay in TN cell considering the expense and the service delay. In order to simplify the analysis, we divide this issue into two parts. 
2.1 Case1: NTN and TN share the same PLMN
In this case, the cell (re)selection background is quite similar to that in the TN system within the same PLMN. Currently, for idle/inactive UEs, mobility is controlled by UE itself based on dedicated frequency priorities or common frequency priorities. But the key issue is that NTN cell is much larger than TN cell, it’s hard for NTN cell to broadcast all the TN cell frequencies info within a NTN cell. More addition, all the satellites apart from GEO have speed relative to ground and a satellite cell will cover different TN cells by time. So the common frequency priorities broadcast in the NTN cell may be changed frequently. If UEs want to use the common frequency priorities to select a TN cell from NTN cell, some modification is needed for common frequency priorities.
As for dedicated frequency priorities, some modification is also needed. Too many TN cells are included in a NTN cell. How does the network set the dedicated frequency priorities while NTN cell is still moving by time? If the network always has the valid UE location info, maybe the network can set the UE specific frequency priorities based on UE location. But actually, we can’t assume that the network can always have a valid UE location. Even the network has the valid UE location info, the network should know the TN cell group info nearby the UE location in advance. 
When UE is camping normally in TN cell, it’s not necessary for UE to search for a NTN cell, because NTN cell has no significant benefit than TN cell.
Proposal 1: UE shall never search for a NTN cell autonomously or periodically when camping normally in a TN cell.
When UE is out of coverage or in any cell selection state in NTN/TN cell, UE can try to search a suitable TN/NTN cell to get service.
Proposal 2: UE can try to find a TN/NTN cell if UE is out of coverage or in any cell selection state in a NTN/TN cell.
When UE is camping normally in NTN cell, it’s not so urgent for UE to try to find a TN cell to camp even if the TN cell is available nearby, as the network can control the UE to perform measurements on TN frequencies if necessary by dedicated signaling. It’s not necessary to force UE to search for a TN cell periodically as the power consumption is not desirable. Autonomous search function can be studied if the visited TN cell info can be used by NTN capable UEs.
Proposal 3: UE shall not search for a TN cell periodically when camping normally in a NTN cell if NTN and TN share the same PLMN.
Proposal 4: Reuse the measurements mechanism in TN system, the network can configure connected mode UE to perform measurements on TN frequencies by dedicated signaling if necessary.
FFS: Whether to introduce autonomous search function in NTN system can be further studied in WI.
2.2 Case2: NTN and TN have separate PLMN
[bookmark: OLE_LINK2][bookmark: OLE_LINK1]According to the current specification, if the registered PLMN is available among these PLMNs, the MS shall not choose a different PLMN [1]. So if the NTN cell which belongs to registered PLMN is always available, UE will never leave the NTN cell automatically. But from UE perspective, it’s more power saving if UE is camping on the TN cell as UE doesn’t need to do the cell (re)selection frequently. More addition, UE will experience less time delay in TN cell compared to NTN cell. If UE can get the service either in NTN cell or in TN cell, we think TN PLMN has higher priority than NTN PLMN. 
Observation: According to the current specification, if the registered PLMN is available among these PLMNs, the MS shall not choose a different PLMN.
Proposal 5: When NTN and TN system have separate PLMN, TN PLMN always has higher priority than NTN PLMN and UE shall search for a TN cell autonomously or periodically in a NTN cell.
1. Conclusion
In conclusion, we propose the followings:
Proposal 1: UE shall never search for a NTN cell autonomously or periodically when camping normally in a TN cell.
Proposal 2: UE can try to find a TN/NTN cell if UE is out of coverage or in any cell selection state in a NTN/TN cell.
Proposal 3: UE shall not search for a TN cell periodically when camping normally in a NTN cell if NTN and TN share the same PLMN.
Proposal 4: Reuse the measurements mechanism in TN system, the network can configure connected mode UE to perform measurements on TN frequencies by dedicated signaling if necessary.
FFS: Whether to introduce autonomous search function in NTN system can be further studied in WI.
Observation: According to the current specification, if the registered PLMN is available among these PLMNs, the MS shall not choose a different PLMN.
Proposal 5: When NTN and TN system have separate PLMN, TN PLMN always has higher priority than NTN PLMN and UE shall search for a TN cell autonomously or periodically in a NTN cell.
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