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Abstract: This document proposes a new use case concerning the uplink transmission of a UAV for the technical report 22.829 “Study on enhancement for UAVs” to be drafted in the frame of the FS_EAV Study Item.
--- START CHANGE ---
x.1
Use case for uplink transmission of a UAV
x.1.1
Description
As a kind of convenient mobile terminal, UAV has great potential in live broadcast, inspection, security, logistics, emergency communication and rescue and other application scenarios. In live broadcast scenarios, the UAV needs to transmit the captured pictures or video to the base station in real time, so the demand of UAV uplink transmission is mainly high transmission rate and large bandwidth.
x.1.2
Pre-conditions

In the era of Internet of Everything, each base station may need to be connected to multiple terminals and handle the differential requirements of each terminal in time. Under limited bandwidth resources, the base station must also be connected to a large number of terminals with different requirements, which makes the spectrum resources very scarce. Therefore, in the case where the spectrum resources of the cellular network are scarce, how to ensure the transmission rate and bandwidth of the uplink transmission service of the UAV is a problem that the 3GPP needs to solve.
The height of the current base station antenna is mostly around 30m, while the flying height of the civil UAV is mostly between 100m and 200m. When the UAV's flying height is below the antenna, its channel model is similar to other terminals on the ground. However, as the UAV flight altitude increases, the propagation path is mostly line-of-sight propagation, which causes not only the UAV will receive downlink interference signals from other base stations, but the uplink signal sent by the UAV will also cause large interference to the neighbouring area.
x.1.3
Service Flows

Typical UAVs in the market have the following parameters: the flight speed can be as high as 72km/h, the longest flight time is 31 minutes.
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We have a wildlife conservation park that uses UAVs to monitor the trees, animal distribution, and activity. The operator has completed 5G coverage for the area. The park meets the following conditions:

1. The park used for testing is a 10km x 20km area.
2. There are three base stations in the park, and 10 UAVs patrol once a day.
3. Each UAV has a cruising area of 20 square kilometers per day
4. The UAVs in the park are divided into common definition and high definition models. They have different work divisions and different support rates, but they are all base stations in the same coverage area.
5. In this park, there are staff and tourists who use 5G mobile phones to work or visit. These workers or tourists use the base station of the park together with the UAV.
6. The flying height of the UAV  is higher than 30M, so there is almost no other obstacle between the base station and the UAV, so the transmission from the UAV to the base station is the line of sight transmission, as shown in the blue line. Generally, the height of trees is about 20-30 meters.
7. The ground user and the UAV may be non-line-of-sight transmission or line-of-sight transmission, as shown in the yellow line.
x.1.4
Post-conditions

<Describe the end result e.g. Called party can decide whether to accept call based on information displayed on UE screen.>
x.1.5
Existing features partly or fully covering the use case functionality
The 5G system shall optimize the resource use of the control plane and/or user plane for transfer of continuous uplink data that requires both high data rate (e.g., 10 Mbps) and very low end-to-end latency (e.g., 1-10 ms).(22.261)
To support VR environments with low motion-to-photon capabilities, the 5G system shall support:

-
motion-to-photon latency in the range of 7-15ms while maintaining the required user data rate of [1Gbps] and

-
motion-to-sound delay of [<20ms].(22.261)

x.1.6
Potential New Requirements needed to support the use case
The 5G system shall support provide services to both high-altitude UAV over 30 meters and ground public users (mobile phone users).
Under the condition that the density of UAV is 10/200 km2, the activity rate is 100% and  the flight speed is 60km/h, the 3GPP system shall meet the uplink transmission rate requirements of UAVs, including providing a real-time transmission rate of 10Mbps for 1080P video, and a real-time transmission rate of 120Mbps for 8K HD video. At the same time, the 5G system shall support the corresponding non real-time uplink data acquisition.
For ground pedestrian users under the condition that the density of UAV is 100/ km2, the activity rate is 20%, the 3GPP system shall support a downlink transmission rate of 50Mbps and an uplink transmission rate of 25Mbps. 
When providing uplink data transmission, 5G system shall minimize the impact on downlink coverage performance of public users.
The 3GPP system shall minimize the two-way line-of-sight interference caused by the UAV and the base station.
The 5G system shall minimize the two-way line-of-sight interference generated by the UAV and the UE.
For aircraft flying to 4G coverage area using real-time high bandwidth data transmission in 5G area, the 3GPP system shall support reducing data rate but ensuring continuity of data transmission.
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