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1 Introduction
According to the agreement in RAN1#90 meeting and email discussion [90b-LTE-22], one or more field measurement results listed below are to be included in the TR, where the field measurement results are chosen from (a subset or all of them, up for further discussion in RAN1#91) at least the following:
· Number of detected cells
· Serving cell RSRP/RSRQ
· Neighbour cell RSRP/RSRQ
· RSSI
· RSRP gap between serving cell and each other detected cells
· Distance to serving cell
· Distance to neighbor cells
· RS-SINR (refer to section 5.1.23 of TS 36.214)
· PDCCH BLER
· UL data rate
In this contribution, the results, e.g., number of detected cells/RSRP, based on real-field measurement are provided.
2 Measurement configuration 

The measurement listed in this contribution is conducted based on the passive sounding equipment in commercial LTE network. The sounding system is carried by aerial vehicle to collect the data along the pre-defined trajectories shown in Figure 1 and 2. The field trial was conducted in a suburban scenario. As shown in Figure 1, the horizontal distances between BS and each measurement point are 100m, 200m, 300m, 400m and 500m, respectively. More detailed configuration can be found in Table 1.
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[bookmark: _Ref498641594]Figure 1 1st route for field measurement in vertical direction
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[bookmark: _Ref498641596]Figure 2 2nd route for field measurement in horizontal
Table 1 Measurement configurations
	Trial Location
	Suburban area

	LTE Frequency
	2.585GHz

	Bandwidth
	18MHz

	Route
	Linear round-trip (1000m for one round) for Route 1.
Triangle (1500m for one round) for Route 2

	Speed
	2.5m/s(Vertical), 5.5m/s(Horizontal)

	Drone Altitude
	15m ,30m, 50m, 75m, 100m for trial1(Figure 1)
50m,75m, 100m for trail2(Figure 2)

	Antenna
	Disc-cone antenna 


3 Measurement results
· 1st route 
Along the 1st route shown above, the coverage performances of existing network in vertical domain are investigated. The received powers for the aerial UE at different altitude are illustrated in Figure 3. It can be found that the quality of received signaling is poor since the BS is tuned for enhancing the coverage of terrestrial UE on the ground. The region with high altitude can only be covered by the sidelobe of BS antenna which may lead to discontinuous coverage when aerial UT taking off, landing or horizontally flying in high height and decrease the performance of mobility.

[image: ]
[bookmark: _Ref498642972]Figure 3 Illustration of received power along vertical domain at measurement point 1~5
Observation 1: Lower received signal quality is observed in the region with high altitude.
· 2nd route 
As shown in Figure 2, the drone flies along a triangle route D-E-F with the height of 50m, 75m and 100m, respectively. The variations of number of detected cells are shown in Figure 4 for different UT heights. It can be observed that up to 10 cells can be detected when drone hovering. The statistics of detected cell number are summarized in Figure 5. It can be found that the number of detected cells is less than 4 with large probability. It’s reasonable since the network is always specifically optimized for terrestrial UTs and this number is easily influenced by the down-tilt and antenna pattern of eNB in the field.
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[bookmark: _Ref498643752]Figure 4 Illustration of the evolution of number of detected cells
[image: ][image: ][image: ]
[bookmark: _Ref498643962]Figure 5 Illustration of the number of detected cells
Observation 2: The maximum number of detected LTE cells is 10 in 50~100m height and varies when drone hovering. The number of detected cells is less than 4 with high probability.

The evolution of the RSRP gap between the first and the second strong cells in different UT heights is shown in Figure 6. It can be observed in most cases, the gap between two detected cells is small and the maximal gap is 13 dB. The CDF in Figure 7 demonstrates that for up to 90% UE, the RSRP gap is less than 7dB. The probability of lower RSRP gap is increased when the height of UE increases.
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[bookmark: _Ref498644647]Figure 6 Illustration of the RSRP gap between first and the second strong cells
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[bookmark: _Ref498644894]Figure 7 CDF of RSRP gap in case of different UT height
Observation 3: For up to 90% UE, the RSRP gap is less than 7dB and the probability of lower RSRP gap is enlarged along the increasing of UE height.

4 Conclusions
[bookmark: _GoBack]In this contribution, field measurement results are presented passive measurements in commercial LTE network. The received power, number of detected cell and RSRP between detected cells is analyzed for aerial UT in different height with following observations and proposal.

Observation 1: Lower received signal quality is observed in the region with high altitude.
Observation 2: The maximum number of detected LTE cells is 10 in 50~100m height and varies when drone hovering. The number of detected cells is less than 4 with high probability.
Observation 3: For up to 90% UE, the RSRP gap is less than 7dB and the probability of lower RSRP gap is enlarged along the increasing of UE height.
Proposal 1: Capture the results and observations presented in this contribution in the TR.
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