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1	Introduction
NTN-TN and NTN-NTN mobility and service continuity enhancements is one of the objectives of Rel-18 new WID NR NTN enhancements [1]. Solutions for cell reselection enhancements for RRC_IDLE/INACTIVE UEs to reduce UE power consumption are expected as outcome of the WI.
	4.1.4	NTN-TN and NTN-NTN mobility and service continuity enhancements

This work considers existing methods from NR TN as well as outcome of Rel-17 NR NTN WI outcome as baseline for NTN-TN mobility.

· Specify NTN-TN and NTN-NTN measurement/mobility and service continuity enhancements [RAN2,RAN3,RAN4]
· For NTN-NTN mobility, specify cell reselection enhancements for earth moving cell, the timing based and location-based cell reselection for quasi-earth fixed cell in Rel-17 can be considered as the starting point. [RAN2, RAN3, RAN4]
· Specify NTN-NTN handover enhancement for RRC_CONNECTED UEs in the quasi-earth-fixed cell and earth-moving cell to reduce the signalling overhead. [RAN2, RAN3]
· Specify cell reselection enhancements for RRC_IDLE/INACTIVE UEs to reduce UE power consumption (NTN-TN mobility is prioritized). [RAN2, RAN3, RAN4]
· Study and, if needed, specify enhancement to Xn[/NG] signalling to support feeder link switch-over, CHO, e.g. exchange of necessary information between gNBs. [RAN3]



In this contribution, reference location(s) of TN cells and a threshold of distance between UE and the reference location(s) of TN cells are proposed to assist UE in determining whether to perform measurements of TN frequencies to reduce power consumption for NTN-TN mobility.
2	Discussion
If NTN and TN cells are inter-frequency deployed, network may configure absolute priorities of frequencies for RRC_IDLE/RRC_INACTIVE UE to perform cell reselection. The priorities of TN frequencies may be higher than that of NTN frequencies to prioritize cell reselection of TN cells, or the priorities of TN frequencies may be equal to or lower than that of NTN frequencies to prioritize cell reselection of NTN cells when supporting NTN-TN mobility. 

2.1 Supporting inter-frequency cell reselection for NTN-TN mobility

When a UE in RRC_IDLE/RRC_INACTIVE state is served by a NTN cell, based on [2], two cases of inter-frequency cell reselection for NTN-TN mobility are discussed:
· Case 1: The priorities of TN frequencies are higher than the frequency priority of current NTN serving cell:
UE shall perform measurements of TN frequencies with higher reselection priority than the current frequency of the serving NTN cell for cell reselection.
When the UE is far away from any TN cells deployed on the TN frequencies for cell reselection, performing measurements of TN frequencies for cell reselection is not power efficient for the UE. 
· Case 2: The priorities of TN frequencies are equal to or lower than the frequency priority of current NTN serving cell:
UE shall perform measurements of NR inter-frequency cells of equal or lower priorities:
· If Srxlev > SIntraSearchP and Squal > SIntraSearchQ, or
· if distanceThresh is broadcasted in SIB19 and If the distance between UE and the serving cell reference location is longer than distanceThresh.
When the UE is far away from any TN cells deployed on the TN frequencies for cell reselection, performing measurements of TN frequencies for cell reselection is not power efficient for the UE.
For both cases, UE shall perform measurements of NR inter-frequency cell reselection of TN cells even when the UE is far beyond the coverage of any TN cells. If no TN cells are deployed in the location, UE would not find any TN cell by performing measurements of the TN frequencies. Performing measurements of TN frequencies for cell reselection is not power efficient when the UE is far away from any TN cells.
Observation 1: If TN cells and NTN cells are inter-frequency deployed, performing measurements of TN frequencies for cell reselection is not power efficient when the UE is far beyond the coverage of any TN cells. 

2.2	Assistance information for cell reselection

To prevent UE from performing measurements of TN frequencies when the UE is far beyond the coverage of TN cells, it is benefit to provide assistance information from network to assist UE to determine whether to perform measurements of TN frequencies for inter-frequency cell reselection.
Network could provide reference location(s) associated with neighbour TN cells for UE to determine whether the UE is close to the coverage of neighbour TN cells. There could be many neighbour TN cells within the coverage of a NTN cell. Network may provide multiple TN reference locations to UE, each TN reference location associated with a geographical location where TN cells are deployed. If a UE could obtain its location information, the UE could determine the distance between the UE and the reference location(s) associated with neighbour TN cells.
Observation 2: Network provided reference location(s) associated with TN cells could assist a UE in RRC_IDLE/RRC_INACTIVE state to determine the distance between the UE and the reference location(s) associated with TN cells if the UE could obtain its location information.
Network should also provide a distance threshold of TN cell reselection. When the distance between a UE in RRC_IDLE/RRC_INACTIVE state is longer than the network provided distance threshold of TN cell reselection, the UE is considered as far beyond the coverage of any neighbour TN cells and is not required to perform measurements for TN cell reselection. 
Observation 3: Network provided distance threshold of TN cell reselection could assist a UE determining whether the UE is far beyond the coverage of neighbour TN cells. 
In order to assist a RRC_IDLE/RRC_INACTIVE UE determining whether to perform inter-frequency measurements of TN frequencies for cell reselection, it is proposed that the network provides reference location(s) associated with TN cells and a distance threshold for measurements of TN frequencies (e.g., distanceThresh_TN) as assistance information of inter-frequency cell reselection.
Proposal 1: Network provides reference location(s) of TN cells and a distance threshold for measurements of TN frequencies in SIB19 to assist RRC_IDLE/RRC_INACTIVE UE in determining whether to perform measurements of TN frequencies for cell reselection.
To reduce UE power consumption in performing measurements of TN frequencies for cell reselection, it is proposed that a UE is not required to perform measurements for TN frequencies for cell reselection if the distance between the UE and any reference location associated with TN cells is longer than the distance threshold.
Proposal 2: If reference location(s) of TN cells and a distance threshold for measurements of TN frequencies are provided in SIB19, and if the distance between UE and any of the reference location(s) of TN cells is longer than the distance threshold, UE is not required to perform measurements of TN frequencies for inter-frequency cell reselection.

3	Conclusion
The summarize of our observations and proposals are showed below:
Observation 1: If TN cells and NTN cells are inter-frequency deployed, performing measurements of TN frequencies for cell reselection is not power efficient when the UE is far beyond the coverage of any TN cells. 
Observation 2: Network provided reference location(s) associated with TN cells could assist a UE in RRC_IDLE/RRC_INACTIVE state to determine the distance between the UE and the reference location(s) associated with TN cells if the UE could obtain its location information.
Observation 3: Network provided distance threshold of TN cell reselection could assist a UE determining whether the UE is far beyond the coverage of neighbour TN cells. 
Proposal 1: Network provides reference location(s) of TN cells and a distance threshold for measurements of TN frequencies in SIB19 to assist RRC_IDLE/RRC_INACTIVE UE in determining whether to perform measurements of TN frequencies for cell reselection.
Proposal 2: If reference location(s) of TN cells and a distance threshold for measurements of TN frequencies are provided in SIB19, and if the distance between UE and any of the reference location(s) of TN cells is longer than the distance threshold, UE is not required to perform measurements of TN frequencies for inter-frequency cell reselection.
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