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1
FLUS for media production - introduction
The present document proposes to extend the functionality of FLUS to allow it to be utilized better for the managed wireless uplink of media streams from capture devices to a media production center. 
The applicable objective of the E-FLUS WID [1] is:

· Define or leverage definitions of network-based media processing functions (e.g., video stitching, media transcoding and content reformatting), and enablers (e.g. network APIs), such that the remote source can make use of such functions.  Also define the necessary system metadata and ensure that network processing functionality is aligned with related standardization activity external to 3GPP.

Clause 2 of the present contribution provides an outline of the corresponding proposed additions and changes to TR 26.939 [2].
Clause 3 of the present contribution provides an outline of the corresponding proposed additions and changes to TS 26.238 [3].

If the proposed additions are agreed in principle in SA4 then corresponding draft CRs will be produced for each of the FLUS specifications.

2
Proposed additions and changes for the FLUS TR
2.1
Introduction

It is proposed to add a new use case in TR 26.939 [2], namely “media production”, which is described in the remainder of the present clause. 

2.2
Use case: Media production
The “breaking news reporter” use case is essentially a professional media production application, but it focuses on a particular scenario of a single-camera ad hoc uplink from a remote location to the TV station or production facility. It has a justified place as a dedicated use case since it illustrates well the Network Assistance feature.
For coverage of an event (for example sports or musical performance) where media capture equipment is installed specifically for the coverage of the event, some media capture equipment will be connected via cabling, commonly coaxial cabling, optical fiber, or Gigabit-Ethernet. Where it is more convenient and feasible some of this equipment can be connected wirelessly, using FLUS as foreseen in the present use case. Wireless connections offer the possibility to give spectacular vantage positions for the coverage, from places not easily accessible via cabling, more rapidly mobile coverage like from a shoulder-mounted camera, or from mobile unmanned vehicles like drones.
Elaboration of various types of media production use cases:
· Remote production ( one or more contribution streams from FLUS Sources are delivered to the FLUS Sink that is located in the network. This variant includes the “breaking news reporter” use case.

· Pre-production on-site ( one or more contribution streams from FLUS Sources are delivered to the FLUS Sink that is located at or in proximity of the event being covered. Some production process is done locally, then media stream feeds are provide via one or more further FLUS Source to the FLUS Sink in the network, for final production remotely from the event.
· Final production on site ( single stream production feed delivered from a single FLUS Source to the FLUS Sink in the network for onward distribution.
For the last two variants, FLUS can be used locally to capture media streams from some or all of the equipment in use. A separate FLUS connection is used to deliver the (pre-)produced media stream(s), if applicable.

Each variant of the media production use case has several production levels available – highly compressed, lightly compressed, uncompressed. Several media formats are defined within each of these production levels.

With professional media production systems, sometimes the production personnel, e.g. the camera operators, receive one or more feedback media streams, for monitoring purposes. One example is when the final production output is relayed back to the production personnel at each capture device.

With professional media production systems it is common practice that production personnel communicate with the production center, and/or among themselves, during the production. Hence manned capture devices, usually professional video cameras, need to be able to handle bi-directional media streams for the purpose of communications. Such communication media streams could be realized outside the FLUS system, but it may be advantageous to include these streams within the FLUS system
Consideration of these variants within the media production use case gives rise to several extensions needed in FLUS, i.e. to be added to TS 26.238 [3]. These are introduced in the following clause.

3
Proposed additions and changes for the FLUS TS
3.1
Introduction
The author of the present contribution considers that the structure of TS 26.238 [3] could, and should be re-arranged to make a more logical specification structure for the features of FLUS. Hence no draft CR on the TS is proposed at this stage, since it is not clear how the proposed additions fit into the current specification structure.

The following sub-clauses propose new features for the FLUS TS, which will enable the realization of the media production use case described in clause 2 above.

3.2
Return media stream(s) for the FLUS source
In some production situations, a media feed is sent back to the FLUS Source device for monitoring purposes. For example, a cameraman might have a small monitor attached to the side of the camera to view the output stream of the ongoing production. Hence this feature is proposed to be added to the FLUS specifications. While the feedback stream is not an uplink per se, it makes sense to include it in the FLUS system, so that it can be managed logically within the same framework as the uplink media stream(s) delivered by the same FLUS Source.  In principle there could be multiple return media streams.
The extended architecture diagram in clause 3.4 below shows the proposed amended FLUS architecture to enable, and identify explicitly, this feature. The return media stream is depicted as F-U-D and the original contents of the F-U interface, the uplink media stream(s) are denoted F-U-U. 
The return media stream(s) can be defined to flow between the FLUS sink to the FLUS source, or it could be defined outside of the FLUS functional entities. The above diagram illustrates it as being a component of the F-U interface. In any case it is recognized as a feature of the media production system that utilizes FLUS, and it is a component media stream of the FLUS session in which the media coverage is being uplinked.
3.3
Communication facility among media production personnel

In some production situations, it is necessary for the production center to communicate in real time with camera personnel, to execute direction for the coverage. Hence a bidirectional data flow that is separate to the media stream(s) being captured, is proposed. Communication can be individually to each FLUS Source, and/or among all participants, both at the production center and among the capture equipment personnel at the same time. It makes sense to include this in the FLUS system since the same physical medium is used for communications as for uplink stream delivery.
The extended architecture diagram in clause 3.4 below shows the proposed amended FLUS architecture to enable, and identify explicitly, this feature. The communications media flow, which is bidirectional, is depicted as F-U-M. 

The communications media stream(s) can be defined to flow between the FLUS sink and the FLUS source, or it could be defined outside of the FLUS functional entities. The extended architecture diagram illustrates it as being a component of the F-U interface. In any case it is recognized as a feature of the media production system that utilizes FLUS, and it is a component media stream of the FLUS session in which the media coverage is being uplinked.

3.4
Extended FLUS architecture

Figure 1 depicts the extended FLUS architecture that incorporates the new feature described in clauses 3.2, and 3.3 above.
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Figure 1: Extended FLUS architecture
3.5
Control of FLUS sessions by the FLUS sink

For some types of media capture equipment it is necessary that the production center has full control over FLUS sessions as well as of the capture devices and media stream(s) that are delivered. 
Currently in the FLUS specification it is possible only for the FLUS source to control FLUS sessions. Hence the feature of FLUS session control from the FLUS Sink to the FLUS Source is proposed. The FLUS Sink may initiate FLUS sessions to one or to multiple FLUS Sources.
This feature is depicted using the sequence diagrams depicted in figure 2.
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Figure 2: FLUS control initiation by FLUS sink

Similarly, the processes of FLUS session update and FLUS session termination also need to be enabled for execution by the FLUS sink.
3.6
FLUS source capability discovery

For media production systems using FLUS it is necessary for the FLUS sink to discover the capabilities of the FLUS source.

This feature is depicted using the sequence diagram depicted in figure 3.
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Figure 3: FLUS source capability discovery

The FLUS source capabilities are proposed in clause 3.7.
3.7
Characterization of FLUS sources

FLUS Source devices are characterized so that the basic FLUS-related functionality is known to the FLUS Sink. The following examples help to illustrate why this is useful in a media production scenario:
· An unmanned camera that equips a FLUS Source has to be able to accept control of FLUS sessions from the FLUS Sink;

· A manned camera might be able to receive a return video feed for manual monitoring; 
· A FLUS Source capture device mounted on a drone might be airborne for some time (status: airborne) but need to dock for charging intermittently, whereby the charging dock is positioned such that a useful media stream can continue to be delivered while the drone is docked (status: fixed). Here it is useful for the production center, via the FLUS Source, to recognize the related status.
The following describes the FLUS source properties that are envisaged to be specified:
· Available video format(s)
· Available audio format(s) 
· Available ancillary streams: subtitles / captions, content metadata
· Connectivity: RAN, wired – and which system/s
· Remote control: manual, remote, none – and which system/s
· Mobility - one of: fixed, on foot, ground vehicle, airborne vehicle, surface water vehicle, underwater 
· Power – one of: Battery, battery with autonomous charging, mains 
The FLUS sink uses the same procedure as already defined in the FLUS specification for the FLUS source, to retrieve the capabilities of the FLUS source and its attached media capture device(s).

As well as the inherent capabilities of the FLUS sink, a Status Retrieval information exchange is foreseen, which is useful for confirming the current status of dynamic capabilities, e.g. mobility and power mode.

3.8
FLUS source registration and setup for media production
The sequence diagram in figure 4 shows the typical process for a FLUS source device to join a media production event in the FLUS system. Typically there are several FLUS sources with their media capture devices to delivery media streams or files to be uplinked using FLUS. As each FLUS source is set up and prepared for the event it proceeds, either by manual trigger or autonomously, to register with the FLUS sink and remote production center. This part of the process takes place as already foreseen in the FLUS specification. 

Once the FLUS source is known to the FLUS sink, and if applicable, also to the remote production center, however, the process changes from that currently described in the FLUS specification. For the reasons mentioned in the previous clauses of the present contribution, from this stage onwards it is the FLUS sink that exercises control over the FLUS source as regards FLUS session establishment and management, and remote control of the capture devices, if applicable.
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Figure 4: FLUS media production sequence diagram

2
Summary and Proposal
It is proposed to consider the changes described in clause 2 above as the basis for a draft CR, to be drafted as a revision of TR 26.939 [2].
It is proposed to consider the outline of changes described in clause 3 above as the basis for a draft CR, to be drafted as a revision of TS 26.238 [3].
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