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Abstract: This document proposes a new use case concerning the network slicing 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 network slicing of UAVs
x.1.1
Description
UAV presents a different need for communication networks, different services have different requirements for communication rate and time delay. For example, UAV itself is divided into many types, and their capabilities are different. The UAV uplink and downlink services have different requirements for network capabilities. In addition, when UAVs fly in different regions, the requirements for the network vary widely. Therefore, UAVs require end-to-end network slicing to provide flexible allocation of network resources and network capabilities on demand.
x.1.2
Pre-conditions

Slices need to satisfy real-time control of UAV scenarios (such as patrol, HD live broadcast and UAV logistics), with both high-speed uplink data transmission and high-reliability low-latency downlink signaling. Also some non-real time business KPI indicators. And meet some commercial requirement for the above scenario.
x.1.3
Service Flows

For different UAV flight path routes, the 3GPP system shall be able to configure parameters by region, for example, for different flight paths below or above the antenna height, configure the appropriate antenna to transmit the coverage effective area.
The flight range of a UAV under a certain flight route can be linear or area.
A UAV can be configured with different parameters in different flight areas (geographical locations), such as antenna parameters including amplitude and phase. The parameters in the flight area of a UAV can be updated in real time according to the situation in the area.
The base station load may be different at different times. The base station can set the scene according to the time. For example, the time for the drone to perform the water tower detection is November 5, 2018, 8:00, and 9:00. Then the base stations that need to be connected to these UAVs can be configured as dedicated slices for uplink HD video in advance. According to the UAV number and the like, the base station can identify which UAVs are special, prioritize these UAVs, and ensure that their transmission bandwidth is guaranteed.
There are usually low occupancy rate and high coverage area, the low occupancy rate coverage area is given priority to slice users. Or the system distinguish between busy and free time to slice users.
If the load of the coverage area selected by the slice user temporarily increases, some ways can be chosen to reduce the wireless load of the area, such as intelligent adjustment of user attachment and activation services to other areas.
A series of tests are required after considering the system parameter configuration of the base station, and these tests take some time. Therefore, scheduling a specific service at a certain time requires an application in advance.
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 allow the operator to define and update the set of services and capabilities supported in a network slice.（22.261）
The 5G system shall allow the operator to assign a UE to a network slice, to move a UE from one network slice to another, and to remove a UE from a network slice based on subscription, UE capabilities, the access technology being used by the UE, operator's policies and services provided by the network slice.（22.261）

The 5G system shall provide information on the current availability of a specific communication service in a particular area (e.g. cell id).upon request of an authorised user.（22.261）
x.1.6
Potential New Requirements needed to support the use case
5G system shall supports configuring end-to-end system parameters of UAV slices within a certain range, through a user-selected address, GPS, or region, according to UAV flight routes and flight modes.

The 5G system should have more different system parameters for specific areas, including the antenna parameters, the uplink data rate and delay, the corresponding downlink data rate and delay of the current slice, respectively.
Parameter configurations for specific slicing systems shall base on the time dimension (time precision is 0.5 hours, minimum half an hour, maximum one year, supporting set usage dates).

Parameter configurations for specific slicing systems shall based on user dimension (single user, industry users of all identifications, industry users of specific cluster of identifications)
Parameter types shall support arbitrary combinations.
5G system shall support the integration of user capacity and resource occupancy in different periods of time and areas, to give the available service time and scope satisfying slicing performance and user requirements.
The 5G system shall support the integration of wireless resources in specific areas to achieve automatic burden reduction.
UAV users and non-UAV users shall use different slicing performance to form different system configuration files in the same coverage area. When the area completes the UAV slicing task, it shall automatically return to the normal system configuration.
Configuration of system parameters of certain area shall be end-to-end automation, ranging from slice resource generation, orchestration to completion of system configuration in less than 14 days.
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