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1. Introduction
This paper shows the field test result of Aerial UEs performed by NTT DOCOMO.
2. Discussion
2.1. Field test parameters and testing method

The following table shows the parameters used during the field test.

	Parameters
	Values

	Frequency
	800MHz, 2GHz

	Heights
	30m, 50m, 100m, 150m

	Area
	Rural area, Suburban area


The drone fly vertically from the ground to a certain heights (i.e., 30m, 50m, 100m, 150m) until the maximum of 150m above the ground. While drone hovers in certain heights measurements log was taken for 2 minutes. Note that the drone does not hover in horizontal route.
2.2 Results
From each measurement log, the RSRP, RSRQ, SINR characteristics and the PCI changes characteristics were analysed and shown in the following figures.

2.2.1 Results for Rural Area at 800 MHz
1. RSRP, RSRQ and SINR Characteristics 
The following figure 2.2.1-1a, 2.2.1-1b and 2.2.1-1c show the RSRP, RSRQ and SINR respectively.
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Fig. 2.2.1-1a: RSRP – Rural – 800 MHz
Fig. 2.2.1-1b: RSRQ – Rural -800MHz

Fig. 2.2.1-1c: SINR – Rural – 800MHz
In this scenario, the RSRP in the ground height and 30m height are comparable due to LOS probability in rural area. From the RSRQ and SINR characterisitcs, with the increase of the height the interference also increases.
2. Vertical hovering and the corresponding PCI changes
The following figure 2.2.1-2a, 2.2.1-2b show the hovering condition in each height and the corresponding PCI changes, respectively.
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Fig. 2.2.1-2a: Hovering condition in different height
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Fig. 2.2.1-2b: PCI change in different heights
From the Figure 2.2.1-2b, it can be observed that the UE is connected to the same serving cell with regard to the different heights.
2.2.2 Results for Rural Area at 2GHz
1. RSRP, RSRQ and SINR Characteristics 

The following figure 2.2.2-1a, 2.2.2-1b and 2.2.2-1c show the RSRP, RSRQ and SINR respectively.
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Fig. 2.2.2-1a: RSRP – Rural – 2 GHx

Fig. 2.2.2-1b: RSRQ – Rural -2GHz

Fig. 2.2.2-1c: SINR – Rural – 2GHz

In this scenario, the RSRP quality in ground heights is worse than 30m, 50m heights because of the NLOS environment. The LOS probability increases when the UE height increases to 30m and 50m. From the RSRQ and SINR figure, the interference also increases with the increase of heights and this cause worse RSRP quality in higher altitudes.
2. Vertical hovering and the corresponding PCI changes

The following figure 2.2.2-2a, 2.2.2-2b show the hovering condition in each height and the corresponding PCI changes, respectively.
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Fig. 2.2.2-2a: Hovering condition in different height
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Fig. 2.2.2-2b: PCI change in different heights

From the above figure, we can see that also the frequency of changes of PCI is moderate irrespective of different heights.
2.2.3 Results for Suburban Area at 800 MHz
1. RSRP, RSRQ and SINR Characteristics 

The following figure 2.2.3-1a, 2.2.3-1b and 2.2.3-1c show the RSRP, RSRQ and SINR respectively.
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Fig. 2.2.3-1a: RSRP – Suburban – 800 MHz
Fig. 2.2.3-1b: RSRQ – Suburban – 800 MHz

Fig. 2.2.3-1c: SINR – Suburban – 800 MHz

In this scenario, the RSRP quality in ground heights is worse than 30m, 50m heights because of the NLOS environment. The LOS probability increases when the UE height increases to 30m and 50m. From the RSRQ and SINR figure, the level of interference also increases with the increase of heights and this causes worse RSRP quality in higher altitudes.  
2. Vertical hovering and the corresponding PCI changes
The following figure 2.2.3-2a, 2.2.3-2b show the hovering condition in each height and the corresponding PCI changes, respectively.
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Fig. 2.2.3-2a: Hovering condition in different height
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Fig. 2.2.3-2b: PCI change in different heights

In suburban scenario, we can observe that the serving cell (PCI) changes quite often in higher altitude (i.e., 100m , 150m).
2.2.4 Results for Suburban Area at 2 GHz
1. RSRP, RSRQ and SINR Characteristics 

The following figure 2.2.4-1a, 2.2.4-1b and 2.2.4-1c show the RSRP, RSRQ and SINR respectively.
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Fig. 2.2.4-1a: RSRP – Suburban – 2 GHz
Fig. 2.2.4-1b: RSRQ – Suburban -2GHz

Fig. 2.2.4-1c: SINR – Suburban– 2GHz
2. Vertical hovering and the corresponding PCI changes
The following figure 2.2.4-2a, 2.2.4-2b show the hovering condition in each height and the corresponding PCI changes, respectively.
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Fig. 2.2.4-2a: Hovering condition in different height
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Fig. 2.2.4-2b: PCI change in different heights

In this suburban scenario, we can observe that the serving cell (PCI) changes relatively often in higher altitude (i.e., 100m , 150m). 

2.3 Observations

Observation 1: 
In both rural and suburban scenario and in both lower and higher frequency, the tendency that UE suffers increasing interference with the increase of altitude can be observed.
Observation 2: 
For rural area, in both lower and higher frequency, the serving cell change is moderate irrespective of different altitude.
Observation 3:
For suburban area, in both lower and higher frequency, the serving cell changes very frequent in higher altitude (100m, 150m).
It is proposed that RAN2 agree to capture the field test result and observations presented in this paper in the TR 36.777.
3. Summary and Proposal
The field test result when UE hovers in a certain heights were presented. The following was observed and proposed.
Observation 1: 
In both rural and suburban scenario and in both lower and higher frequency, the tendency that UE suffers increasing interference with the increase of altitude can be observed.
Observation 2: 
For rural area, in both lower and higher frequency, the serving cell change is moderate irrespective of different altitudes.

Observation 3:
For suburban area, in both lower and higher frequency, the serving cell changes very frequent in higher altitudes (100m, 150m).

Proposal:
To capture the field test result and observations presented in this paper in the TR 36.777.
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