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Abstract: This document proposes Uplink High Bandwidth charging and UAV Management of simultaneously data transmission for UAVs and eMBB users.
5.4
Use case for simultaneously support data transmission for UAVs and eMBB users
5.4.1
Description
Under limited bandwidth resources, a base station may need to support data transmission for UAVs in the air and for eMBB users on the ground at the same time. For example in live broadcast scenarios, a UAV over 100m height, needs to transmit the captured pictures or video to the base station in real time, which requires high transmission rate and large bandwidth. At the same time, the base station also need to provide required data rate for ground users (e.g., eMBB users. The interference between this two kinds of communication shall be minimized. 

5.4.2
Pre-conditions

A wildlife conservation park deploys 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 kilometres per day
4. In addition, there are staff and tourists in the park who use 5G mobile phones to work or visit. These workers or tourists use the base stations of the park together with the UAVs.
5.4.3
Service Flows

The UAVs capture the real-time video of wild animals and send the high definition videos to the based station. The uplink data is 120Mbps.

At the same time, a staff is using his smartphone to watch the videos to monitoring the wild animals. And a tourist is using her smartphone to capture the pictures of park and share to her friends.
5.4.4
Post-conditions

The base station can provide the required data rate for both UAVs and eMBB users on the ground.
--- START  CHANGE --- 
5.4.5
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]
The 3GPP system shall enable a UAS to send UTM the UAV data which can contain: unique identity (this may be unique 3GPP identity), UE capability of the UAV, make & model, serial number, take-off weight, position, owner identity, owner address, owner contact details, owner certification, take-off location, mission type, route data, operating status. [8]
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 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]
5.4.6
Potential New Requirements needed to support the use case
The 5G system shall support [120Mbps] uplink data rate for UAVs under the condition that the density of active UAV is 10/200km2, the height of UAVs is between 30 meters and 300 meters, the flight average speed is 60km/h, while providing simultaneously services to eMBB users (e.g., the KPIs for rural and urban scenarios as defined in TS 22.261) without service degradation. 
The billing records shall include high bandwidth service markers and bandwidth level parameters.

For UAV in shared network, the charging record shall preferably generated in user data home network, rather than delivery to the home network by a trusted shared network.

The 3GPP system shall enable management platforms (UTM or operator management systems) to monitor, record and store UAV flight status and related indicators in real time, including:

· Flight time of UAV

· Real-time Position, Height and Moving Speed of UAV

· Vibration Coefficient and Sloshing Coefficient of UAV

· Current pitch angle, heading angle and roll angle of UAV

· Status of Airborne Sensors such as Gyroscope and Barometer of UAV

· Working state of UAV satellite positioning module

· Battery Volume and Working State of Unmanned Aerial Vehicle

· UAV Control Link State

When the above indicators are abnormal, the 3GPP system shall enable an API of the management platform to send alarm information.

--- END  CHANGE ---
