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[bookmark: OLE_LINK32][bookmark: OLE_LINK33][bookmark: OLE_LINK1][bookmark: OLE_LINK2]In RAN2#121 meeting, mobility enhancements for IoT NTN UE is discussed, and some open issues are left for earth-moving cell scenario:
	1. Location-based connected mode measurement initiation is supported in earth-moving cell (UE is not required to update the GNSS location for this). A serving cell reference location and a distance threshold/radius for detecting when to trigger connected mode measurements will be broadcast for earth-moving cell. FFS on whether the R17 IEs are reused or not. FFS on whether additional information needs to be broadcast to inform the UE how the reference location moves over time or if this can be derived from other information (e.g. Epoch time and ephemeris). FFS if the same mechanism can also be used in idle (like in NR-NTN)


In this contribution, we will give some discussion on the open issues above.
Discussion
Solutions on coverage derivation
For the following open issues:
FFS on whether the R17 IEs are reused or not. FFS on whether additional information needs to be broadcast to inform the UE how the reference location moves over time or if this can be derived from other information (e.g. Epoch time and ephemeris).
A post email discussion [1] in NR NTN has finished and the summary will be treated on line in the coming RAN2#121bis meeting. One of the questions is, whether the trajectory of serving cell reference location can be derived by UE based on satellite’s ephemeris and epochTime. This is the same issue with the open issues listed above. For simplification, we can wait the output of the NR NTN on these issues.
During the email discussion above, some companies think the reference location of the earth-moving cell cannot be derived only from, e.g. Epoch time and ephemeris, some additional information is needed. For example, a satellite may have multiple beams/cells but have the same ephemeris, and then different reference point of the multiple beams/cells cannot be derived by the same one ephemeris. Furthermore, as companies point out, the trajectory of the satellite represented by ephemeris is an ellipse and it’s not parallel to the earth's surface, the sub-satellite point is not equal to the reference location. So UE cannot evaluate trajectory of serving cell reference location based on satellite’s ephemeris and epochTime (at least not possible via these two parameters only). 
Proposal 1: Additional information except the satellite’s ephemeris and epochTime is needed to determine the earth-moving cell coverage.
· FFS for the detail additional information, e.g. the relative coordinate to the coordinate of sub-satellite point, or the beam antenna angle of cells center
Suggestion on discussion on earth-moving cell
Currently, the topic about earth-moving cell is discussed under the following scenarios:
· enhancement on triggering neighbor cell measurement for connected NB-Iot NTN UE
· CHO enhancement for eMTC NTN UE
· CHO enhancement for NR NTN UE
· Triggering neighbor cell measurement for NR NTN idle/inactive UE
Considering the intention of all of the above scenarios is to help the UE derive the earth-moving cell coverage information, no matter it is used for CHO or triggering of neighbor measurement, the mains issue is on how to derive the real-time cell center position for earth-moving cell. So we suggest one unified solution could be adopted to apply to all above earth-moving scenarios. The discussion about this topic can be centralized in one agenda instead of discussing in separate agenda.
[bookmark: OLE_LINK3]Proposal 2: To adopt one unified solution for deriving real-time cell center position of earth-moving cell to apply to following scenarios:
· enhancement on triggering neighbor cell measurement for connected NB-Iot NTN UE
· CHO enhancement for eMTC NTN UE
· CHO enhancement for NR NTN UE
· Triggering neighbor cell measurement for NR NTN idle/inactive UE
That is, for the following open issue:
FFS if the same mechanism can also be used in idle (like in NR-NTN)
We think the same mechanism can also be used in idle. 
Neighbor cell coverage for triggering neighbor cell measurement
Discontinues coverage prediction is supported in R17 IoT NTN, and a post email discussion [2] has finished and the summary will be treated online in the coming RAN2#121bis meeting. Then the UE could be aware of the coverage information of the UE location. 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, i.e. the neighbor cell measurement should be triggered after the neighbor cell covers the area where UE located. In order to avoid extra power consumption, too early neighbor cell measurement should be avoided.
Observation 1: It is not necessary to trigger the neighbor cell measurement before the neighbor cell covers the area where the UE locates.
It was agreed the UE shall start intra/inter frequency measurement in connected mode before losing coverage. Take the neighbor cell coverage into consideration, the UE shall also start intra/inter frequency measurement in connected mode after coverage of the neighbor cells. Combine the two condition, we propose that the connected UE should trigger the neighbor cell measurement before the end of losing coverage and after the starting serving time of the neighbor cell which is late arrival.
Proposal 3: For NB-IoT UE, the UE shall start intra/inter frequency measurement in connected mode:
·  before losing coverage, or
·  after the start coverage of the neighbor cell, if configured in SIB32-NB
If both configured, the late time is selected.
Conclusion
In this contribution, we give some discussion on mobility enhancements for IoT-NTN, the following proposal and observations are given:
Proposal 1: Additional information except the satellite’s ephemeris and epochTime is needed to determine the earth-moving cell coverage.
· FFS for the detail additional information, e.g. the relative coordinate to the coordinate of sub-satellite point, or the beam antenna angle of cells center
[bookmark: _GoBack]Proposal 2: To adopt one unified solution for deriving real-time cell center position of earth-moving cell to apply to following scenarios:
· enhancement on triggering neighbor cell measurement for connected NB-Iot NTN UE
· CHO enhancement for eMTC NTN UE
· CHO enhancement for NR NTN UE
· Triggering neighbor cell measurement for NR NTN idle/inactive UE
Proposal 3: For NB-IoT UE, the UE shall start intra/inter frequency measurement in connected mode:
·  before losing coverage, or
·  after the start coverage of the neighbor cell, if configured in SIB32-NB
If both configured, the late time is selected.
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