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Abstract: This document proposes a new use case concerning the UAV on-board base station for including into the technical report 22.829 “Study on enhancement for UAVs”.
---------- Use Case template ----------
x.1
UAV on-board Base Station
x.1.1
Description

In some scenarios, e.g. disaster monitoring, border surveillance, and emergency assistance, unmanned aerial vehicles (UAVs) are good choice for commercial application, due to ease of deployment, low acquisition and maintenance costs, high-maneuverability and ability to hover. From the wireless communication perspective, using UAV on-board Base Station (i.e. UAV base station, UBS) has already attracted more interest from the community, especially using UBS to enhance coverage in variety of scenarios, e.g. emergency situations, temporary coverage for mobile users and spots events, due to their fast deployment and large coverage capabilities. The UBS act as either base station or relay, as shown in figures below. 
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Figure x.x.1-1: UBS act as base station
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Figure x.x.1-2: UBS act as relay
x.1.2
Pre-conditions

<List any pre-conditions that need to exist for this use case, preferably as a bulleted list, e.g. UE is registered to the network.>
To enable this use, following pre-conditions should be met:

-
An UAV should be equipped with base station functionality, to become a DBS;
-
The DBS is able to fly to designated area, by itself, or controlled by human, and then hover over that area for period of time as necessary;

-    The DBS is able to connect the 5G core network and work as base station, via wireless link, and bootstrap as base station, from core network perspective;
x.1.3
Service Flows

<Describe the sequence of events that explain what needs to happen, preferably as a numbered list, e.g. 1. User makes a voice call, 2. Called party receives alerting message.>
The operator finds that some areas need temporary coverage, due to emergency situation, or some events happened unexpected. However, such coverage could not be achieved by installing fixed base station, or by delivering vehicle based base stations, since their deployment time is too long, and the cost is hard to accept. In this case, using DBS is suitable due to its quick deployment, and more important is that such coverage is only need temporary. 

The service flows are:
1. Operator decided that one area need temporary coverage, which should be enabled by deploying DBS;

2. Figure out all necessary parameters of this coverage, e.g. geographic area, time duration of such coverage, bandwidth, spectrum, and etc.

3. Send numbers of DBSs to the designated areas; 

4. After arriving at target area/position, each DBS bootstrap it’s base station functionality, and got authorised by network management system(NMS), to work as an base station;

5.  The NMS download configuration to the DBS;

6. The DBS configures accordingly, e.g. SIB information, N2/N3 interface, once done, then DBS turns the base station functionality into operation mode;
7. When working as a base station, the UBS does not move. The UE can access to 3GPP network via one DBS. The user feels no difference between served by DBS and normal base station. 
8. Due to approaching the end of time period of this temporary coverage, or due to power consumption of the DBS, the DBS shut down its base station functionality, and fly back home.
9. Operator may send more DBSs during the time period of this temporary coverage.
10. Once the time period ends, all DBS fly back home.
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.>
The temporary coverage is not available. 

x.1.5
Existing features partly or fully covering the use case functionality
< Highlight existing features in the existing set of normative specifications that partly or fully cover this use case.>
The existing set of normative specifications has no support of this use case. However, some feature maybe used to assist this use case, e.g. the relay feature may be needed if the DBS need work as relay.

x.1.6
Potential New Requirements needed to support the use case
<Provide draft new requirements that are needed to realise the use case, and that are not yet covered in any normative specification.>
The 3GPP system shall enable a UAV equipped with base station functionality (UBS) to work as a base station. 
The 3GPP system shall enable the authorization of the DBS, before the DBS can work as a base station.

The 3GPP system shall enable a UBS connect to core network directly, or via donor base station.

The 3GPP system shall enable a UBS work as bas station at only at the designated position. That means that once move out of this position, it should not work as base station.

The 3GPP system shall enable service continuity for UE mobility between DBS and DBS, between DBS and ground base station. 
The 3GPP system shall be able to supervise the working status of DBS, e.g. to know how long the DBS could work as base station, due to battery limitation.

The 3GPP system shall enable the movement of DBS from one designated position to another designated position. This may require the DBS turn off the base station functionality firstly at original position, move to a new position, and turn on the base station functionality. 

The operator should ensure the deployment of DBS comply with the regulatory requirement. 

---- End of use cases ------------------
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