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Introduction
In RAN2#119e, RAN2 discussed mobility enhancements for IoT NTN and agreed the following [1]: 
	1.	IoT NTN can use the mechanism for neighbour cell measurements in connected mode (specified in Rel-17 for NB-IoT). FFS if any enhancements are needed (e.g. triggers) for both NB-IoT and eMTC.
2.	RAN2 to continue working on a new time-based trigger for triggering intra and inter frequency measurements in connected mode, e.g. the serving cell is going to stop covering the current area, for both earth-moving and earth-fixed cell (FFS on distance-based trigger)
3.	CHO enhancements for eMTC NTN (i.e. time/timer based solution) are introduced based on the R17 NR NTN solution. FFS on location-based solution
4.	Measurement results reporting is not supported in Rel-18 NB-IoT NTN.



In this contribution, we discuss aspects related to mobility enhancements for IoT NTN.
Discussion
NGSO satellites move at very high speed and it is possible that satellite’s service links (e.g. Earth-moving cells) would move at the same high speed of the satellite. This presents a challenge for the support of cell measurements and mobility enhancements solutions for NB-IoT NTN and eMTC NTN. 
For example, some of the UEs may not be able to perform measurements (e.g. cell selection, cell re-selection) on serving and/or neighbouring cells, due to the movement of the cell and possibly the UE itself. In other words, some of the NTN UEs may support Fixed- or Quasi-Earth Fixed cells, but may not support Earth-moving cells.
Moreover, the Earth-moving cell would result in high rate of handover failures due to increased probability of handover interruption with the UE getting out of coverage during the handover process. 
Observation 1: Some UE(s) may not be able to perform measurements on serving and/or neighbouring cells due to high speed moving cells in the case of Earth-moving cells. 
The network may be able to support the UE measurement process (e.g. for cell selection/re-selection) by providing assistance information related to the moving cells. For example, information on speed, direction of movement, time the cell will appear and/or disappear from the UE view, etc. 
Observation 2: the network may send to UE assistant information on Earth moving cells, e.g. velocity, time the cell will appear and/or disappear from the UE view. 

The network may provide assistance information in cell lists. For example, “Allowed cell list” that the UE could perform measurements and cell selection/re-selection on, or “Forbidden cell list” that the UE should not measure or perform cell selection/re-selection on, e.g. the UE may not be able to perform fast measurements on Earth-moving cells on the Forbidden cell list.
The network may send a list of neighbour cells and their types (e.g. TN, NTN Earth-moving, NTN Earth-fixed or NTN Quasi-Earth-fixed).   
Proposal 1: The network may provide assistance information to the UE on serving and neighbour cells to assist the UE measurements and/or cell re-selection.

Moreover, the UE may need to consider the relative velocity with respect to the desired Earth-moving cell, based on the additional information provided by the network, along with the distance for distance based cell re-selection.
Proposal 2: The UE needs to consider the relative velocity with respect to the Earth-moving cells also during distance based cell re-selection.

Conclusion
In this contribution we discussed issues related to mobility enhancements for IoT NTN in the case of Earth moving cells for NGSO. The following are the observations and proposals in this document. 

Observation 1: Some UE(s) may not be able to perform measurements on serving and/or neighbouring cells due to high speed moving cells in the case of Earth-moving cells. 

Observation 2: the network may send to UE assistant information on Earth moving cells, e.g. velocity, time the cell will appear and/or disappear from the UE view. 

Proposal 1: The network may provide assistance information to the UE on serving and neighbour cells to assist the UE measurements and/or cell re-selection.

Proposal 2: The UE needs to consider the relative velocity with respect to the Earth-moving cells also during distance based cell re-selection.
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