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1 Introduction

In this contribution, we discuss open issues on mobility enhancement for IoT NTN and provide our views.
2 Discussion 
For neighbour cell measurement triggering enhancement for IoT NTN, RAN2 made the follow agreements in RAN2#122 meeting.

Agreements:

1. For earth-fixed cells, introduce t-ServiceStart for neighbor cells. If UE is aware of the t-ServiceStart of the neighbour cell then may be used (up to UE implementation) to determine when to start measurements of that neighbor cell

2. If the serving cell t-service expires, stop T310 (if running) and start T311 (i.e. perform cell search and re-establishment without attempting to recover on the current cell for the duration of T310). FFS on discontinuous coverage

3. The distance between the UE and a second reference location (e.g. within a neighbour cell) is not taken into account.

4. R18 location and time based trigger for measurements (for connected mode and for idle) apply to both NB-IoT and eMTC.

Based on the agreement, for earth-fixed neighbour cells, network could provide t-ServiceStart. In RAN2#123 meeting, RAN2 further discussed the granularity of t-ServiceStart for neighbour cells but had no conclusion. Some companies thinks that t-ServiceStart for quasi-earth fixed neighbour cells should be per neighbour cell since different cell may have different t-ServiceStart. This is true if one satellite provides only one cell. However, it is also possible that one satellite provides more than one cells. In this case, it would be more reasonable to indicate t-ServiceStart per neighbour cell list, where each neighbour cell list is associated with a neighbour satellite. The field t-ServiceStart can be included in the new SIBxx.
Proposal 1 t-ServiceStart is indicated per neighbor cell list and is broadcast in the new SIB (SIBxx).
It has been agreed that Rel-18 location- and time-based trigger for measurements (for connected mode and for idle) apply to both NB-IoT and eMTC. Similar as RRC IDLE mode measurement in NR NTN, neighbouring cell measurement triggering for IoT NTN should be based on a combination of RSRP-based criterion and location-based criterion.
Proposal 2 For both NB-IoT and eMTC, neighbouring cell measurement triggering is based on a combination of RSRP-based criterion and location-based criterion.
Regarding time-based neighbouring cell measurement triggering for earth moving cell, the cell stop time depends on UE’s geographic location and the coverage of the cell, which is the same as the location-based approach. To some extent, the time-based approach based on the cell stop time is equivalent to the location-based approach. Therefore, for earth moving cell, it is redundant and not straightforward to reuse the cell stop time as the time condition to trigger neighbour cell measurement. 

Proposal 3 For IoT NTN, time-based neighbouring cell measurement triggering is not supported for earth moving cell. 

3 Conclusion
Based on the discussion we give the following proposals:
Proposal 1 t-ServiceStart is indicated per neighbor cell list and is broadcast in the new SIB (SIBxx).
Proposal 2 For both NB-IoT and eMTC, neighbouring cell measurement triggering is based on a combination of RSRP-based criterion and location-based criterion.
Proposal 3 For IoT NTN, time-based neighbouring cell measurement triggering is not supported for earth moving cell. 
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