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[bookmark: _Ref35586532]Introduction
[bookmark: OLE_LINK32][bookmark: OLE_LINK33][bookmark: OLE_LINK1][bookmark: OLE_LINK2]In last meeting, the following agreements about mobility for IoT-NTN were made, mainly including the triggering on neighbor cell measurement and CHO enhancement, and some FFSs were raised.
Agreements:
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. [bookmark: OLE_LINK7][bookmark: OLE_LINK8]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.
This contribution, we give some discussion on the FFSs.
Discussion
In this section, we focus on the left FFSs in last meeting. And our analysis as well as proposals were provided accordingly.
FFS 1: if any enhancements are needed (e.g. triggers) for both NB-IoT and eMTC for neighbor cell measurement in connected mode.
[bookmark: OLE_LINK34][bookmark: OLE_LINK35]The mechanism for neighbor cell measurements in connected mode in Rel-17 for NB-IoT is based on RSRP. Considering the channel quality characteristic of NTN cell i.e. the RSRP varies curve is smoothness under the coverage cell and sharp fall at cell edge, the triggering on neighbor cell measurement only based on serving cell RSRP is not applicable for NTN cell, especially for earth-fixed NTN cell, since the coverage of the serving cell could disappear at the end of the serving time for this NTN cell while the RSRP decreases sharply. Hence, UE would not trigger the neighbor cell measurements in time.
Observation 1: It is not applicable to IoT-NTN to trigger neighbor cell measurements based on serving cell RSRP only.
In last meeting, it was agreed to study new time based triggering mechanism:
1. 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)
For earth-fixed NTN cell, the serving cell will stop the service for all UEs in the area covered at the end of the serving time. For the earth-moving NTN cell, even though the stop serving time is different for different UE based on UE location, it is also ascertainable and predictable for each UE. Before the end of the serving time for the NTN cells, it is very likely the serving quality of the NTN cell for the UE is stable and reliable. So there is no need to trigger the neighbor cell measurement too early before the end of the serving time for the UE considering unnecessary power consumption.
Observation 2: The channel quality is stable during the serving time for a UE, so it is not necessary to trigger the neighbor cell measurement too early before the end of the serving time for the UE.
Besides, the serving time of the neighbor cell is also needed to be taken into consideration. Discontinues coverage prediction is supported in R17 IoT NTN, so the UE could be aware of when the incoming satellite will cover the area where the UE locates. Before the satellite covers the area, the UE couldn’t receive any signaling from the satellite. So it is not needed to trigger the measurement on the neighbor cell too early before the cell covers the area of the UE located which will lead in unnecessary power consumption too.
Observation 3: It is not necessary to trigger the neighbor cell measurement too early before the neighbor cell covers the area where the UE locates.
Based on the above observation, we propose to take the serving time information of the serving cell and neighbor cell into consideration to trigger the neighbor cell measurement. In order to avoid extra power consumption, too early neighbor cell measurement should be avoided. And in order to trigger handover or fast RLF recovery, the neighbor cell measurement shouldn’t be triggered too late. So we propose that the connected UE should trigger the neighbor cell measurement before the end of the serving time of serving cell or the starting serving time of the neighbor cell which is late arrival.
Proposal 1: For IoT-NTN, the connected UE should trigger the neighbor cell measurement before the end of the serving time of serving cell or the starting serving time of the neighbor cell for the UE which is late arrival.
FFS 2: on distance-based trigger for triggering intra and inter frequency measurements in connected mode
New time-based trigger for triggering intra and inter frequency measurements in connected model was agreed to be supported in last meeting. It is obvious that, for the earth fixed cell, the HO or RLF for a UE is mainly due to the movement of the satellite. In this case, the time-based mechanism proposed above can work well. In addition, if the HO or RLF occurs due to UE moving across the edge of the cell, we think the RSRP based mechanism can also work well, but this case is minority we think. So for earth-fixed scenario, the time-based and RSRP based trigger mechanism are enough, it is not necessary to introduce the distance-based trigger mechanism. 
Observation 4: Time-based and RSRP-based trigger for neighbor cell measurement can work well for earth-fixed NTN cell.
For earth-moving cell, the RSRP based mechanism can work for the case that HO or RLF occurs due to UE movement as mentioned above. For the case HO or RLF led by satellite movement, considering the UE can predict the serving time of the incoming satellite based on the SI, and the end serving time of the serving for the UE is ascertainable for the UE. So the time-based mechanism proposed above can work too in theory. 
Observation 5: Time-based and RSRP-based trigger for neighbor cell measurement can work for earth-moving NTN cell.
Based on the above discussion, the distance-based trigger mechanism is not necessary for connected UE. Besides, distance-based mechanism needs the UE to perform GNSS measurement to evaluate whether the distance-based mechanism is fulfilled, which will increase the UE power consumption simultaneous GNSS and NTN NB-IoT/eMTC operation is not supported. So we propose:
Proposal 2: For IoT-NTN, distance-based trigger for triggering intra and inter frequency measurements in connected mode is not supported. 
FFS3: on location-based solution are introduced for CHO enhancement based on the R17 NR NTN solution for eMTC NTN
Similar with the trigger on measurement on neighbor cell, the time-based solution for CHO can work for earth-fixed cell and earth-moving cell, due to the serving time of the target cell is ascertained, which can be configured for UE. So for CHO, the time-based solution can work well.
As for location-based CHO, as mentioned above, in order to evaluate the execution condition, the UE needs to compare its GNSS position with the configured reference location. Considering the eMTC UE is not stationary, the UE may be required to frequently re-acquire its location, which will increase the UE power consumption, and is contrary to the low cost and low complexity requirement for eMTC device. Moreover, simultaneous GNSS and NTN NB-IoT/eMTC operation is not supported, that is, any location re-acquisition will result in a data transmission. So we prefer to not introduce Location-based CHO for eMTC UE in NTN.
Proposal 3：Location-based CHO solution should not be supported by eMTC UE in NTN.
Conclusion
[bookmark: _GoBack]In this contribution, we give some discussion on mobility enhancements for IoT-NTN, the following proposal and observations are given:
Observation 1: It is not applicable to IoT-NTN to trigger neighbor cell measurements based on serving cell RSRP only.
Observation 2: The channel quality is stable during the serving time for a UE, it is not necessary to trigger the neighbor cell measurement too early before the end of the serving time for the UE.
Observation 3: It is not necessary to trigger the neighbor cell measurement too early before the neighbor cell covers the area where the UE locates.
Observation 4: Time-based and RSRP-based trigger for neighbor cell measurement can work well for earth-fixed NTN cell.
Observation 5: Time-based and RSRP-based trigger for neighbor cell measurement can work for earth-moving NTN cell.
Proposal 1: For IoT-NTN, the connected UE should trigger the neighbor cell measurement before the end of the serving time of serving cell or the starting serving time of the neighbor cell for the UE which is late arrival.
Proposal 2: For IoT-NTN, distance-based trigger for triggering intra and inter frequency measurements in connected mode is not supported. 
Proposal 3：Location-based CHO solution should not be supported by eMTC UE in NTN.
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