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Discussion
1 Introduction

In this contribution, we discuss about enhanced MSE algorithm using tier for aerial UE.
2 Discussion
For increasing height, the number of detectable cells increases [1]. From the simulation results, aerial UE in 120m can detect neighbour cells almost 3times more than ground UE in 1.5m. In addition, aerial UE performs frequent handovers/reselections in a high altitude [2]. In the results, the handover rate of UE in 50m is almost twice than the handover rate of UE in 0m.
Observation 1: Aerial UE detects more neighbour cells and performs frequent handover/reselection in high altitude.
The mobility state is estimated to be high when the number of cell handovers/reselections during time period T exceeds N. A normal speed aerial UE may be considered as higher speed due to frequent handover/reselection. The estimation error may cause applying wrong speed related parameters. Therefore, enhanced MSE algorithm is needed for correcting UE speed. For example, figure 1 shows that aerial UE experiences more frequent handover/reselection (1(2(3(1(2) than ground UE (1(2). A normal speed aerial UE is regarded as medium speed due to the frequent handover/reselection. Even if mobility history reporting is used, UE would report only PCIs and network think the UE would move fast. For instance, if UE reports PCI 1, PCI 2, PCI 3, network would think the UE moved 3km. However, the cell size would be small in high altitude and the UE actually moved about 1km.
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Figure1: Estimation error in the legacy for aerial UE
Observation 2: If aerial UE performs frequent handover or reselection, UE would wrongly estimate the speed.
To avoid the estimation error, we propose to use tier information for aerial UE. UE receives neighbour cell list including tier information and applying condition. The tier information notifies the distance between the neighbour cell and the serving cell. If the neighbour cell is far from the serving cell, it could be more than 1tier. If the neighbour cell is near the serving cell, it could be 1tier. The aerial UE would not be in high altitude. In the case, UE should not apply the tier information because the UE would not perform frequent handover or reselection. So, we need to consider the applying condition. The applying condition can be altitude information or number of detected cells. 
Proposal 1: UE receives neighbour cell list including tier information and applying condition (e.g. altitude or number of detected cells) for aerial UE. If a neighbour cell is near the serving cell, the neighbour cell could be 1 tier.
Therefore, if the UE performs handover or reselection to a target cell which is 1tier of previous serving cell, it means that UE did not move far geographically. So, we can ignore counting the handover or reselection. For example, assume that the neighbour cell list of previous serving cell was configured as figure2. UE 1 is camped on PCI 2 and start handover/reselection to target cell PCI 6. In this case, UE counts the handover/reselection after the handover/reselection is completed because the PCI 6 is tier2 of PCI 1 which was previous serving cell. On the other hand, UE 2 is camped on the PCI 4 and start handover/reselection to target cell PCI 2. In this case, UE does not count the handover/reselection after the handover/reselection is completed because the PCI 2 is tier1 of PCI 1 which was previous serving cell. If the target cell is PCI 7 which was not configured in neighbour list of previous serving cell, UE should count the handover/reselection after the handover/reselection would be completed. After handover/reselection is completed, the target cell becomes serving cell and serving cell becomes previous serving cell. In the same way, if the next target cell is 1 tier of previous serving cell which was current serving cell, UE does not count the reselection/handover for MSE.
If UE applies the algorithm, the UE would not count handover/reselection within 1 tier. Therefore, the estimation error of UE speed would be reduced and the speed scaling parameter would be applied accurately. Especially, aerial UE which detects a lot of neighbour can correct the estimation error with the MSE algorithm as figure3.
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Figure2: The example of enhanced MSE using tier
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Figure3: The example of enhanced MSE using tier for aerial UE

Proposal 2: Aerial UE in high altitude (or which detects neighbour cells above the threshold) does not count the handover or reselection to the target cell which is 1 tier neighbour cell of previous serving cell for MSE.
3 Conclusion
In this contribution, we discussed 
Observation 1: Aerial UE detects more neighbour cells and performs frequent handover/reselection in high altitude.

Observation 2: If aerial UE performs frequent handover or reselection, UE would wrongly estimate the speed.

Proposal 1: UE receives neighbour cell list including tier information and applying condition (e.g. altitude or number of detected cells) for aerial UE. The tier information notifies the distance between the neighbour cell and the serving cell. If the neighbour cell is near the serving cell, the tier would be 1tier.
Proposal 2: Aerial UE in high altitude (or which detects neighbour cells above the threshold) does not count the handover or reselection to the target cell which is 1 tier neighbour cell of previous serving cell for MSE.
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