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--- START CHANGE ---
x.1
Use case for UL and DL transmission of a UAV
x.1.1
Description
In some application scenarios (such as patrol, mapping), the UAV's requirements for the wireless network include both the uplink high rate transmission and the downlink low delay transmission. The downlink transmission of UAV is mainly the control information such as the real-time command of UAVs. Therefore, the service demand is mainly low delay and high reliability, and there is no particularly high requirement for the transmission rate. At the same time, its uplink data transmission is mainly the real-time transmission of a variety of information captured by UAV. 
x.1.2
Pre-conditions

In the real-time control of UAV scenarios (such as oil pipeline patrol, UAV joint operations), UAV needs both high-speed uplink data transmission and high reliability and low delay downlink signaling.
x.1.3
Service Flows
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The flight path of UAVs can be controlled by humans or dynamically by the AI algorithm on the network side.
The UAVs controlled by humans may be implemented by a person sitting in front of the screen and making a command according to the real-time data transmitted by the UAV (mainly HD video). This command is transmitted to the UAV via the downlink.
The UAVs controlled by humans generally have a low flight speed of about 20km/h, which is about 0.1m/20ms.
UAV can be with an AF of the network. Based on the 3D high-precision position information of the UAV, and combined with the received downlink control command, the AF can calculate and obtain the optimal flight path of the UAV. Or according to the surrounding object information collected by the UAV, the AI can calculate its flight path to avoid its flight colliding with surrounding buildings or objects.
The UAVs controlled by AI is mainly operated by the following steps: 1. Collecting real-time information (including high-precision three-dimensional surface topographic data, real-time pictures, real-time video, etc.) through the UAVs; 2. These real-time information is transmitted to the core network through uplink; 3. On the core network side, the flight path of the aircraft of the fixed route is processed by the AI system, and the judgment command is calculated and made; 4. These instructions are sent to the UAV through downlink.
The function of the UAV controlled by the AI is mainly based on surveying and mapping. Its flying height is generally above 100 meters, and the flying speed can be 50Km/h to 120km/h. If the UAV flight speed is set to 60km/h, that is, the flight speed is approximately 1.7m/100ms. Due to the high speed of flight, considering the close formation or collision prevention, this UAV puts higher requirements on the latency.
The uplink transmission bandwidth requires 50 Mbps because the uplink transmission is not based on high-definition video, but is a multi-dimensional analysis data obtained by non-high-definition images and other detection means.
Because of the visual range interference caused by the flight height of UAV, it is difficult to select the cell for handover or reselection during the flight of UAV. According to UAV's route controlled by AI system, the 3GPP system will accomplish more precise mobility management.
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)
Cloud applications like cloud robotics perform computation in the network rather than in a UE, which requires the system to have high data rate in the uplink and very low round trip latency. Supposed that high density cloud robotics will be deployed in the future, the 5G system need to optimize the resource efficiency for such scenario.(22.261)

The 5G system shall be able to provide the required QoS (e.g., reliability, end-to-end latency, and bandwidth) for a service and support prioritization of resources when necessary for that service.(22.261)
x.1.6
Potential New Requirements needed to support the use case
The 5G system shall meet the requirement that uplink has high transmission rate and downlink has low transmission latency at the same time.

In the case of autonomous UAVs flight controlled by AI, and the UAVs flight speed is 60km/h, the uplink latency from the UAV sent information to the AI system for processing shall not exceed 1ms, and the downlink latency for transmitting the AI command to the UAV through the downlink shall not exceed 1ms. At the same time, the 3GPP system shall meet the UAV uplink transmission rate of 50 Mbps.
In the human-controlled UAVs flight, when the UAV flight speed is 20km/h, the UAV shall meet the UAV uplink rate (10Mbps to 120Mbps) and also meet the uplink latency from the UAV to the screen is less than 10ms, the downlink latency from the person issuing the command to the UAV receiving the command shall be less than 10ms.
5G system shall support opening real-time and non-real-time service data and 3D high precision location information to AI system to generate control instructions for AI system, with the low latency requirement of one-way less than 10ms. For UAVs with fixed routes
3GPP system shall support the accurate selection of more suitable cells according to the calculation results or data analysis of the third-party platform to meet the effectively mobility in the process of high-speed flying with high reliability of low latency KPI.
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