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8.3
Example workflow for a drone mounted camera
8.3.1
Introduction
More and more cameras (and other media capturing devices) do not support a user interface for device provisioning, such as easily possible with today’s SmartPhones. For example, a camera may be mounted to a drone for content capturing.

In case of the Framework for Live Uplink Streaming (FLUS), the functional architecture seem to assume that Control Plane (F-C) and user-plane (F-U) functions of the FLUS Source are always deployed together on the same physical device. Some instantiations may require the colocation of control and user plane functions. Other instantiations may support the separation of F-U and F-C. 
8.3.2
Possible architecture

Figure 8.3-1 below depicts a possible architecture for a drone mounted camera. The arrows indicate the main information flows. The user-plane part of the FLUS Source is deployed with the camera device. The Control Plane part of the FLUS Source is deployed with the admin of the system on a separate device. An additional Control Plane part for remote control is established between the FLUS Source and the FLUS Sink in particular for remote control of the FLUS Sink (e.g. start, stop the FLUS media, modify encoding and capture settings). There may be a protocol between the Control Plane and the user plane parts of the FLUS Source, which is not in scope of FLUS.
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Figure 8.3-1: Possible function distribution: F-RC from CTRL (Left) or F-RC from FLUS Sink (Right)
The User Plane part of the FLUS Source reads the data from the media capturing device, such as the video camera. The UP function needs to have the following information provisioned

· Content Capturing parameters, such as capture device, coding configuration (conding profile, bitrate, etc), upstream strategy (buffering, etc).
· Content capturing start / stop times (schedule) or start / stop control mechanism

· F-U parameters such as FLUS Sink address, used F-U protocol, authentication credentials

The Control Plane parts of the FLUS Source is responsible for the FLUS Sink configuration and the F-U instantiation selection and the post processing provisioning. The CP function offers a User Interface so that the user can provision and monitor the setup. 
In addition, a remote control session (F-RC) is established. The remote control session here is used to control the establishment and teardown of the FLUS media session.
8.3.3
Example Call Flow 1

The call flow in this clause illustrates an example according to Figure 8.3-1 (left), i.e. the remote control session (F-RC) is established between the Ctrl function and the drone (FLUS Source). 
Here are example call flows for system provisioning and session activation to illustrate the information flow between the different functions.
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At time of System Provisioning

1: 
The FLUS Control (user of the system) needs to find a FLUS Sink with the appropriate capabilities. There are multiple ways to discover an appropriate FLUS Sink, e.g. using CAPIF or regular web offerings. Likely the most straight forward discovery procedure is to 

- Go to the Web Offering of the one MNO and find the FLUS Sink catalogue

- Select the FQDN of an appropriate FLUS Sink

- Use your Browser or HTTP Rest Command line tool to connect to the FLUS Sink for FLUS Session provisioning

2: The FLUS Control (User) connects to the FLUS Sink for FLUS Session creation. The FLUS Control (User) may need to authenticate and authorize itself for FLUS Session Creation.

3: The FLUS Control (user) provisions the FLUS Session. That may include the following parameters

- F-U instance selection

- Provisioning of Post Processing (In the simplest case, the FLUS Session data are just stored in the Cloud)
4: The FLUS Control (user) gets FLUS Sink data. In particular F-U ingest entry information and authentication information, which is needed by the FLUS Source. 

5: The FLUS Control (user) provisions the FLUS Source with information. The FLUS Control (user) provisions in particular the settings for capturing, encoding and upstreaming. The FLUS Control also provisions information for the FLUS Remote Control (F-RC) session. For upstreaming, the FLUS Sink ingest entry point information is provided together with authorization information.

6: The FLUS Source establishes the remote control session with the FLUS Control. The realization of the remote control session is ffs. This may be a WebSocket connection or another realization.

The FLUS system is now fully configured. The FLUS Source may activate the FLUS user plane session on remote control command.

At time of FLUS Session Activation

7: At scheduled FLUS media start up, the FLUS Control sends a remote control command to the FLUS Source to start the FLUS media session. Optionally, the FLUS Sink may provide the FLUS media start timestamp prior to the FLUS media start time.

8: At time of FLUS session activation, the FLUS Source starts preparing the capture process and configures the coding and upload procedures with the pre-provisioned parameters

9: The FLUS Source establishes the user plane to the FLUS Sink. The FLUS Source authenticates itself and provides the pre-provisioned authorization information (e.g. a token)

10: The FLUS Source starts the capturing and encoding procedures. 

11: The FLUS Source starts upstreaming first video frames

12: The FLUS Sink forwards the received data to the post processing unit, which may simply store the frames onto a storage system

13: The FLUS Control may send a control command such as Stop to the FLUS Source. In this case, the FLUS Source stops the upload procedure. Other example commands might be pan, zoom or tilt to remote control the camera.
8.3.4
Example Call Flow 2
The call flow in this clause illustrates an example according to Figure 8.3-1 (right), i.e. the remote control session (F-RC) is established between the FLUS Sink and the drone (FLUS Source).

Here are example call flows for system provisioning and session activation to illustrate the information flow between the different functions.
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At time of System Provisioning

1: 
The FLUS Control (user of the system) needs to find a FLUS Sink with the appropriate capabilities. There are multiple ways to discover an appropriate FLUS sink, e.g. using CAPIF or regular web offerings. Likely the most straight forward discovery procedure is to 

- Go to the Web Offering of the one MNO and find the FLUS Sink catalogue

- Select the FQDN of an appropriate FLUS Sink

- Use your Browser or HTTP Rest Command line tool to connect to the FLUS Sink for FLUS Session provisioning

2: The FLUS Control (User) connects to the FLUS Sink for FLUS Session creation. The FLUS Control (User) may need to authenticate and authorize itself for FLUS session creation.

3: The user provisions the FLUS session. That may include the following parameters

- F-U instance selection
- Provisioning of Post Processing. In the simplest case, the FLUS Session data are just stored in the Cloud.

- Start / Stop times (i.e. the specific times the FLUS sink is authorized to start / stop the FLUS session)
NOTE: This assumes that all the start/stop times are provided before FLUS media session activation.
4: The FLUS Control (user) retrieves FLUS Sink data. In particular F-U ingest entry information and authentication information of a FLUS Source User Plane function. The FLUS Session Schedule information is provided to the FLUS Sink with the provisioning step.
5: The FLUS Control (user) provisions the FLUS Source with information. The protocol is not in scope. The user provisions in particular the settings for capturing, encoding and upstreaming. For upstreaming, the FLUS Sink ingest entry point information is provided together with authorization information.
6: The FLUS Source establishes the remote control session with the FLUS Sink. The realization of the remote control session is ffs. This may be a WebSocket connection or another realization.
The FLUS system is now fully configured. The FLUS Source may activate the FLUS user plane session according to a schedule or on command.

At time of FLUS Session Activation

7: At scheduled FLUS media start up, the FLUS Sink sends a remote control command to the FLUS Source to start the FLUS media session. Optionally, the FLUS Sink may provide the FLUS media start timestamp prior to the FLUS media start time.
8: At time of FLUS Session Activation, the FLUS Source starts preparing the capture process and configures the coding and upload procedures with the pre-provisioned parameters
9: The FLUS Source establishes the user plane to the FLUS Sink. The FLUS Source authenticates itself and provides the pre-provisioned authorization information (e.g. a token)

10: The FLUS Source starts the capturing and encoding procedures. 

11: The FLUS Source starts upstreaming first video frames

12: The FLUS Sink forwards the received data to the post processing unit, which may simply store the frames onto a storage system
13: The FLUS Sink may send a control command such as Stop to the FLUS Source. In this case, the FLUS Source stops the upload procedure. Other example commands might be pan, zoom or tilt to remote control the camera.
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