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1 Introduction
Based on the IoT NTN enhancements WID [1], the mobility enhancements will be studied, and the detailed objectives are as follows:

In this contribution, we will discuss the mobility enhancements to IoT NTN and provide our initial suggestions.
2 Discussion
Regarding the NB-IoT for NTN in Rel-17, the UE can’t perform neighbour cell measurements before RLF, thus the neighbour cell measurement after RLF may be too late and the service quality will be degraded since the trigger condition of RLF could not be satisfied until the cell is moving away. In Rel-17 NB-IoT enhancements, the measurements in RRC connected before RLF are supported to reduce the time taken for RRC reestablishment. The network configures the criterion to perform intra-frequency measurements and inter-frequency measurements respectively, and then UE perform the neighbour cell measurements before RLF based on the criterion. However, the criterion is based on the NRSRP, we think the mechanism introduced for Rel-17 NB-IoT is not feasible for IoT NTN since it is still too late to perform neighbour cell measurements based on the NRSPR change especially for the earth fixed cell. In Rel-17 NR-NTN, for idle mode UE, the time based and location based neighbour cell measurement had already introduced, so there is a straightforward way that the time based and location based neighbour cell measurement is also introduced for RRC Connected UE for IoT NTN. For instance, the UE will perform the neighbour cell measurement when the serving cell will stop serving the area even if the RLF is not triggered. Regarding the location based neighbour cell measurements, we think the criterion introduced for idle UE in NR NTN can be reused.
Proposal 1: The mechanism of neighbour cell measurements before RLF introduced in Rel-17 NB-IoT is not feasible for IoT NTN, especially for the earth fixed cell.

Proposal 2: The time based and location based neighbour cell measurement before RLF can be considered for IoT NTN.
In Rel-17, the location based CHO and time based CHO are introduced for NR NTN. For eMTC, we think both the location based CHO and time based CHO introduced for NR NTN can be reused for IoT NTN. However, the location based CHO and time based CHO are not worked well for earth moving cell, so the enhancements for earth moving cell should be considered, such as the UE needs to track trajectory the of the reference location. 
Proposal 3: The location based CHO and time based CHO introduced for NR NTN can be reused for eMTC NTN, and the enhancements on the CHO for earth moving cell should be considered.
3 Conclusions 
In this contribution, we have discussed the enhancements on mobility and provide the following proposals:
Proposal 1: The mechanism of neighbour cell measurements before RLF introduced in Rel-17 NB-IoT is not feasible for IoT NTN, especially for the earth fixed cell.

Proposal 2: The time based and location based neighbour cell measurement before RLF can be considered for IoT NTN.
Proposal 3: The location based CHO and time based CHO introduced for NR NTN can be reused for eMTC NTN, and the enhancements on the CHO for earth moving cell should be considered.
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4.1.2	Mobility enhancements





The following mobility enhancements objectives are listed.


-	Support of neighbour cell measurements and corresponding measurement triggering before RLF, using Rel�17 (TN) NB-IoT, eMTC as a baseline. [RAN2]


-	Re-use the solutions introduced in Rel-17 NR NTN for mobility enhancements for eMTC, with minimum necessary changes to adapt them to eMTC [RAN2]


Define UE RRM core requirements for the above mobility enhancement features [RAN4].
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