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Abstract: This document proposes Location and Charging of UAV positioning service requirements of TR 22.829 of Enhancement for Unmanned Aerial Vehicles.
--- START  CHANGE1st --- 
[bookmark: _Toc1761931]5.5	Use case for autonomous UAVs controlled by AI 
[bookmark: _Toc1761932]5.5.1	Description
The UAVs controlled by AI is mainly operated by the following steps: 
1. The UAVs collects real-time information (including high-precision three-dimensional surface topographic data, real-time pictures, real-time video, etc.); 
2. These real-time information is transmitted to the AI system via the 5G network; 
3. 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 via the 5G network.
In the case of UAV controlled by AI, UAV's requirements for the wireless network for both the uplink high rate transmission and the downlink low delay transmission need to be considered.
In addition, the 5G network provide high precise positioning information to the AI system to assist the calculation and decision for UAV flight.
[bookmark: _Toc1761933]5.5.2	Pre-conditions
An AI system is deployed for UAVs scenarios (such as oil pipeline patrol, UAV joint operations) to enable the real-time UAV control. The operators provides the coverage for the UAVs and the connections between UAVs and the AI system. AI system may be located in UTM or other third-party devices which is out of  the 3GPP system.


Figure x.1.2-1: Use of autonomous UAVs controlled by AI system
[bookmark: _Toc1761934]5.5.3	Service Flows
1. The UAVs collects real-time information (including high-precision three-dimensional surface topographic data, real-time pictures, real-time video, etc.); this would require high data rate (e.g., 120Mbit/s) in UL direction.
2. These real-time information is transmitted to the AI system via the 5G network; 
3. 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 via the 5G network, which requires low delay and high reliability in DL direction. There is no particularly high requirement for the transmission rate.
5. The 5G system  itself provides high-precision positioning of UAV, which has been involved in 3GPP TS 22.261. Further more, the 5G system gets the real-time location data of flying UAV, then sends them to a trusted third party, e.g., AI system for UAVs to assist flying.
6. According to the requirements of supervision and control[X], UAV system must be responsible for informing the nearest civil aviation and related departments of any aircraft accident that results in serious injury or death of persons or heavy loss of ground property in the most available and efficient way.
[bookmark: _Toc1761935]5.5.4	Post-conditions
The autonomous UAV finish their tasks under the control of the UAV AI system. When the processing time of terminal and AI system is 10 ms, the two-way network delay i.e., uplink latency plus downlink latency shall be less than 40 ms. See Annex [2] for how the latency is calculated.
[bookmark: _Toc1761936]5.5.5	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).[7]
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. [7]
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. [7]
NOTE 1:	for instance, the combination of 3GPP positioning technologies with non-3GPP positioning technologies such as for example GNSS (e.g. Beidou, Galileo, GLONASS, and GPS), Terrestrial Beacon Systems (TBS), sensors (e.g. barometer, IMU), WLAN/Bluetooth-based positioning, can support the improvement of accuracy, availability, reliability and/or confidence level, the reduction of positioning service latency, the increase of the update rate of the position-related data, increase the coverage (service area). [7]
NOTE 2:	the combination can vary over time to optimise the performances, and can be the combination of multiple positioning technologies at the same epoch and/or the combination of multiple positioning technologies at different epochs. [7]
The 3GPP system should enable an MNO to augment the data sent to a UTM with the following: network-based positioning information of UAV and UAV controller. [8]
The 3GPP system shall enable a UAS to update a UTM with the live location information of a UAV and its UAV controller. [8]
[bookmark: _Toc1761937]5.5.6	Potential New Requirements needed to support the use case
The 5G system shall support transfer of continuous data that requires both [120]Mbps uplink data rate and [40]ms two-way network delay (i.e., uplink latency plus downlink latency).
The 5G system shall be able to provide higher accuracy location information of a UAV to a trusted third party, with latency less than [10]ms. 
[bookmark: _GoBack]Based on regional or national regulatory requirements, the 5G system shall be able to provide a high priority communication for a UAV in emergency situation.
--- END  CHANGE ---

--- START  CHANGE2nd ---
[bookmark: _Toc1761896]2	References
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--- END  CHANGE ---
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