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Introduction 
Following the pre RAN#94e email discussion “RAN94e-R18Prep-13” [1], the initial (draft) WID for NR NTN Rel-18 is ready in [2]. The following objectives are to be further worked for NR NTN in Rel-18:
· Coverage enhancement
· NR-NTN deployment in above 10 GHz bands
· NTN-TN and NTN-NTN mobility and service continuity enhancements
· Network verified UE location

For the mobility aspects as follows, there’s no RAN3 impact identified.
[bookmark: OLE_LINK30][bookmark: OLE_LINK31]4.1.3	NTN-TN and NTN-NTN mobility and service continuity enhancements

This work considers existing methods from NR TN as baseline for NTN-TN mobility as well as Rel-17 WI outcome and the further mobility enhancements objectives are listed below.

· Address handover interruption, handover signalling overhead [and {RACH congestion, RACH-less HO}] [RAN2,RAN1]
· Specify NTN-TN and NTN-NTN measurement/mobility and service continuity enhancements [RAN2,RAN4,RAN1]
· Consider RLF reduction issue for different delay and/or network topology between the different access types/points/nodes if justified [RAN2, RAN1]

However, about feeder link switch-over, TN/NTN mobility, we assume RAN3 should also be involved in for the interface work, e.g. the enhancement to Xn/NG to exchange the necessary information between the gNBs, e.g. RAT type of each serving cell.
In this contribution, we would further discuss the potential RAN3 work for NR NTN in Rel-18.

Discussion 
[bookmark: _Toc493127338]For Feeder link switch, RAN3 discussed how to support feeder link switch and had the following agreements in Rel-17.
NTN encompasses NTN-GW(s) deployed on ground, NTN payload on board space/airborne vehicle(s) and functions to control the vehicles as well as the radio resources of the NTN payload(s) are out of 3GPP scope.
The feeder link switch-over is controlled by NTN control functions which are out of 3GPP scope.
It is assumed that the gNB can be informed about the scheduling of switch over events and usable radio resources and possibly the update of neighbouring gNBs 
The execution of feeder link switch over may involve procedures over Xn and/or NG interfaces
Existing per-UE Xn and NG Handover functions are used to support the switch over (feeder link and satellite/HAPS); It is assumed that the information exchanged in existing Handover procedures can be used for NTN purposes. Discussions on addition to the existing handover functions will be triggered from decisions made outside RAN3
3GPP supports NTN with central coordination of switch overs. In case of centrally coordinated switch over, no signaling is needed on Xn/NG, to coordinate the actual switch-over (feeder link and satellite/HAPS). 
The NTN related parameters provided by O&M to the gNB may depend on the type of service links supported (Earth fixed beams, quasi Earth fixed beams, Earth moving beams)
The de-centralized coordination of switch-over should be taken as low priority in Rel-17.
Enhancement of Xn to support feeder link switch-over is not needed in Rel-17.
New procedure of Xn for feeder link switch-over is not needed in Rel-17.
Enhancement of NG to support feeder link switch-over is not needed in Rel-17.


As highlighted above, RAN3 discussed how to exchange necessary info (e.g. served cell info) between the NTN gNBs to support feeder link switch-over in Rel-17. Signaling based solution and OAM based solution were discussed, and agreed only to adopt OAM based solution for centralized coordination of switch-over in Rel-17. 
But for de-centralized coordination switch-over case, the OAM based solution requires extra work of OAM to make the consistent configuration, this may bring extra complexity to OAM. 
Thus, signalling based solution should be worked out to support feeder link switch. We assume this should be further worked in Rel-18. Thus, we propose to add one sub-objective for mobility, e.g.
· Enhancement to Xn/NG signallings to support de-centralized coordination of feeder link switch-over, e.g. exchange of necessary information between NTN gNBs. [RAN3]
Proposal 1: Add one sub-objective under the “NTN-TN and NTN-NTN mobility and service continuity enhancements” to support de-centralized coordination of feeder link switch-over.

For TN-NTN mobility, it’s low prioritized in both RAN2 and RAN3 in Rel-17. The relevant RAN3 agreements are listed below: 
Xn mobility between NTN gNBs and terrestrial gNBs is treated with low priority in Rel-17
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.
No consensus on whether the NTN type of serving cells and neighbor cells should be exchanged when NTN gNB involves handover procedure. Suggest to further discuss the scenarios.

To make NTN gNB and TN gNB make proper inter-RAT neighbor cell configuration, and make UE aware of the RAT type of the neighbor cells, RAN2 and RAN3 discussed whether and how to indicate the RAT type of the serving cell. However, there’s no consensus yet. If there’s no final conclusion in Rel-17, this should be further discussed and decided in Rel-18.
Therefore, we would propose to add one sub-objective under the “NTN-TN and NTN-NTN mobility and service continuity enhancements”, e.g.
· Enhancement to Xn/NG to exchange the necessary information between TN gNB and NTN gNB (e.g. RAT type of each serving cell) [RAN3]
Proposal 2: Add one sub-objective under the “NTN-TN and NTN-NTN mobility and service continuity enhancements” to exchange necessary information between TN gNB and NTN gNB.

Base on the discussion above, the objective could be revised as below:

4.1.3	NTN-TN and NTN-NTN mobility and service continuity enhancements

This work considers existing methods from NR TN as baseline for NTN-TN mobility as well as Rel-17 WI outcome and the further mobility enhancements objectives are listed below.

· Address handover interruption, handover signalling overhead [and {RACH congestion, RACH-less HO}] [RAN2,RAN1]
· Specify NTN-TN and NTN-NTN measurement/mobility and service continuity enhancements [RAN2,RAN4,RAN1]
· Consider RLF reduction issue for different delay and/or network topology between the different access types/points/nodes if justified [RAN2, RAN1]
· Enhancement to Xn/NG signallings to support de-centralized coordination of feeder link switch-over, e.g. exchange of necessary information between NTN gNBs. [RAN3]
· Enhancement to Xn/NG to exchange the necessary information between TN gNB and NTN gNB (e.g. RAT type of each serving cell) [RAN3]

Proposal 3: Discuss and agree the potential RAN3 impacts for TN/NTN mobility for NR NTN in Rel-18.
Conclusion
In this contribution, we mainly discussed whether and how to continue the RAN3 leftover issues in Rel-18. Based on the discussion, we would propose:
Proposal 1: Add one sub-objective under the “NTN-TN and NTN-NTN mobility and service continuity enhancements” to support de-centralized coordination of feeder link switch-over.
[bookmark: _GoBack]Proposal 2: Add one sub-objective under the “NTN-TN and NTN-NTN mobility and service continuity enhancements” to exchange necessary information between TN gNB and NTN gNB.
Proposal 3: Discuss and agree the potential RAN3 impacts for TN/NTN mobility for NR NTN in Rel-18.
4.1.3	NTN-TN and NTN-NTN mobility and service continuity enhancements

This work considers existing methods from NR TN as baseline for NTN-TN mobility as well as Rel-17 WI outcome and the further mobility enhancements objectives are listed below.

· Address handover interruption, handover signalling overhead [and {RACH congestion, RACH-less HO}] [RAN2,RAN1]
· Specify NTN-TN and NTN-NTN measurement/mobility and service continuity enhancements [RAN2,RAN4,RAN1]
· Consider RLF reduction issue for different delay and/or network topology between the different access types/points/nodes if justified [RAN2, RAN1]
· Enhancement to Xn/NG signallings to support de-centralized coordination of feeder link switch-over, e.g. exchange of necessary information between NTN gNBs. [RAN3]
· Enhancement to Xn/NG to exchange the necessary information between TN gNB and NTN gNB (e.g. RAT type of each serving cell) [RAN3]
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