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1. Introduction
In Rel-17 IoT NTN the time-based neighbour cell measurement triggering was introduced for quasi-Earth-fixed cells.
	If t-Service is present in SystemInformationBlockType3 of the serving cell, UE shall perform intra-frequency, inter-frequency or inter-RAT measurements, before the time t-Service regardless whether the serving cell fulfils Srxlev > SIntraSearchP and Squal > SIntraSearchQ, or Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ and the exact time to start measurements before t-Service is up to UE implementation. UE shall perform measurements of higher priority inter-frequencies or inter-RAT frequencies regardless of the remaining service time of the serving cell.


And in Rel-18 the location-based triggering is also being considered. In this contribution we discuss the potential issues of applying time-based and distance-based triggering for IDLE mobility in NTN moving cells.
2. [bookmark: Proposal_Beacon]Discussion
In Rel-17 IoT NTN enhancements including time-based neighbour cell measurement triggering to quasi-earth-fixed cells were discussed and specified. For the earth-moving cell which is different from the quasi-earth-fixed cell in cell movement, there are some new issues in IDLE mode mobility.
In Rel-17 IoT NTN, quasi-earth-fixed cell stop serving time t-Service is broadcast in SIB31, which is cell-specific and is common for all UEs in the cell. For an earth-moving cell with different serving duration for different locations, its cell stop serving time is location-specific and thus UE-specific. As a result broadcasting a single cell-specific t-Service is inaccurate and is difficult to use. Therefore an issue arises as how to indicate the UE/location-specific cell stop serving time of an earth-moving cell to the UE.
Observation 1: For Earth-moving cells, how to indicate the UE/location-specific cell stop serving time is more complicated than indicating cell-specific t-Service for quasi-Earth-fixed cells for IDLE mobility.
The following options can be considered:
· [bookmark: _Hlk118206657]Option 1A: Multiple stop serving times similar to t-Service. Each stop serving time could be associated to an area or elevation angle. And UE could apply one stop serving time based on its area or elevation angle.
· Option 1B: Multiple offsets to t-Service. Each offset could be associated to an area or elevation angle. And UE could apply one offset based on its area or elevation angle.
· Option 1C: UE estimates stop serving time based on cell coverage information (e.g., ellipse radius, minimum angle). Network could indicate UE that the stop serving time is location/UE-specific and thus needs to be estimated.
· Option 1D: A cell stop serving time threshold. UE considers the cell stop serving time as the time when the timing advance is larger than the threshold.
Proposal 1: For Earth-moving cells, RAN2 to discuss how to indicate UE/location-specific cell stop serving time for IDLE mobility.
In Rel-17 IoT NTN, for quasi-earth-fixed cells, cell stop serving time and feeder link switch time are both cell-specific, and thus network can configure t-Service appropriately (i.e., as the earlier one). However the issues cannot be ignored or solved by network implementation for earth-moving cells, considering that cell stop serving time is UE/location-specific while feeder link switch is cell-specific. Therefore an issue arises as how to indicate the feeder link switch time of an earth-moving cell to the UE.
Observation 2: For Earth-moving cells, one t-Service is not sufficient to indicate cell stop serving time and feeder link switch time simultaneously.
Proposal 2: For Earth-moving cells, RAN2 to discuss how to indicate the feeder link switch time for IDLE mobility.
For IDLE mobility, distance-based neighbour cell measurement triggering to quasi-earth-fixed cells was also discussed and specified for Rel-17 NR NTN. A reference location referenceLocation of serving cell is broadcast, which is fixed for a quasi-earth-fixed cell during before its stop serving time. Such mechanism was not introduced for Rel-17 IoT NTN considering complexity and power consumption of positioning and distance calculation. For Rel-18 IoT NTN, if distance-based enhancements are to be considered, earth-moving cell with varying referenceLocation over time may need to be considered as well.
Observation 3: If distance-based enhancements are considered for IoT NTN, how to indicate the varying cell reference location of Earth-moving cell is more complicated than indicating fixed referenceLocation for quasi-Earth-fixed cells.
The following options can be considered:
· Option 2A: Multiple reference locations. Each reference location could be associated to a time duration, an area or elevation angle. And UE could apply one reference location based on the current time, its area or elevation angle.
· Option 2B: Multiple offsets to referenceLocation. Each offset could be associated to a time duration, an area or elevation angle. And UE could apply one offset based on the current time, its area or elevation angle.
· Option 2C: Additional change information, e.g., drift or velocity vector of referenceLocation. UE estimates real-time reference location based on the change information.
· Option 2D: Set the referenceLocation to the position of the satellite, so that UE-satellite distance is used for evaluation instead, which can be derived directly from UE-specific TA.
Proposal 3: RAN2 to discuss if distance-based enhancements are considered for IDLE mobility in IoT NTN.
Meanwhile, the distance-based cell reselection, e.g., cell preclusion or cell ranking based on the distances to neighbour cells, which was not agreed in Rel-17 NTN, has been re-proposed. In our understanding the benefit is still not clear, while the shortcomings are obvious. With such mechanism the UE has to calculate multiple distances each for a neighbour cell, either for preclusion or ranking, and thus the complexity and power consumption is multiplexed.
Observation 4: Distance-based cell reselection (including cell preclusion or cell ranking) introduces more complexity and UE power consumption.
Proposal 4: Do not introduce distance-based cell reselection for IDLE mobility in NTN.
3. Conclusion
In this contribution, we provide further issue analysis of applying time-based and distance-based triggering for IDLE mobility in NTN moving cells. The following observation are given:
Observation 1: For Earth-moving cells, how to indicate the UE/location-specific cell stop serving time is more complicated than indicating cell-specific t-Service for quasi-Earth-fixed cells for IDLE mobility.
Observation 2: For Earth-moving cells, one t-Service is not sufficient to indicate cell stop serving time and feeder link switch time simultaneously.
Observation 3: If distance-based enhancements are considered for IoT NTN, how to indicate the varying cell reference location of Earth-moving cell is more complicated than indicating fixed referenceLocation for quasi-Earth-fixed cells.
Observation 4: Distance-based cell ranking introduces more complexity and UE power consumption.
And we propose:
Proposal 1: For Earth-moving cells, RAN2 to discuss how to indicate UE/location-specific cell stop serving time for IDLE mobility.
Proposal 2: For Earth-moving cells, RAN2 to discuss how to indicate the feeder link switch time for IDLE mobility.
Proposal 3: RAN2 to discuss if distance-based enhancements are considered for IDLE mobility in IoT NTN.
Proposal 4: Do not introduce distance-based cell reselection for IDLE mobility in NTN.
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