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===== 1ST CHANGE =====
[bookmark: _Toc524174491]6	Guidelines for non-IMS-based FLUS
[bookmark: _Toc524174492]6.1	Use Case: Sharing to a Social Network Service
A user shares a 360 degree video that is being captured through a VR camera and sent as a fish eye, side-by-side 2D video. The 360 video stream is shared with a FLUS Sink in the network that relays the stream to a popular social network service (SNS).
[bookmark: _Toc524174495]6.2	Use Case: Live uplink video stream from drones or moving vehicles
The media producer for an event is using drone-mounted-360 cameras or other moving vehicles like F1 cars, sailing boats or bicycles to capture scenes from more innovative angles. The drone is flown using line of sight, i.e. the drone pilot has direct visual contact to the drone. Other vehicles may have the driver / pilot on-board. 
The live video is streaming to the live ingest server and then used together with other camera feeds in a live TV broadcast. 
In particular for battery powered cameras, it may be beneficial to avoid processing like 360 video stitching on the device. Instead, it may be beneficial to leverage network based post processing functions, e.g. multiple video streams are transmitted and the stitching function is executed in the network.
Use-case example: An event-organizer plans to use multiple drone mounted-cameras to capture live video from an event. All live video streams should be routed to an editing facility, where a program director decides on the sequencing of live video into a single linear program. The media source of each drone is configured with their own target quality (bitrate) and target delay. Each media source is configured with a unique media sink so that the program director can identify each media source. 
This use-case is generic in the sense that the camera is not limited to be "drone mounted" but can be mounted to any device, vehicle or stationary object.
[bookmark: _Toc524174497]6.3	Use Case: Breaking-News reporter
A news corporation uses 5G and mobile equipment to speed up and simplify their breaking-news operations. Either professional cameras are equipped with 5G uplink streaming modems, or regular smartphones (with external microphones) are used for video capture. The universally available 3GPP coverage is used to stream the live video (with configurable, low delay) from the breaking news scene into the broadcast operation studio.
A news corporation negotiates a Service Level Agreement (SLA) with an operator so that a set of reporters can do either sequential or simultaneous live reports. The general frame agreement between the news corporation and the MNO foresees that each reporter can determine its own maximum video quality (measured in bits per second). Each reporter should set their own quality, but some reporters are allowed to provider higher quality (i.e. use higher bitrates) than others.
This use case illustrates well the benefits and usage of Network Assistance for FLUS, whereby a mobile professional news team that is sent out to cover a sudden news situation. The team consists of the camera/sound man and the reporter. They arrive at the scene on their motorbike. The camera/soundman unpacks the camera, powers it on, and mounts it on his shoulder ready to shoot as soon as the reporter has made a quick assessment of the scene and is ready to report back to the TV studio.
The UE logs in to the network and establishes the secure, reliable, high bandwidth 5G connection with the TV studio, under the terms of the special subscription, or Service Level Agreement (SLA), that the TV station has with the incumbent 5G MNO in the region. 
While the issue of SLA is out of scope of the FLUS specification, it is useful to consider two kinds of SLA that could be relevant here:
1) SLA with guarantees for certain uplink bitrates – for this the MNO provisions RAN and network capacity in order for the TV station to be able to use FLUS to upstream their preferred media stream format reliably, anywhere where the MNO’s network is reachable.
2) SLA with higher prioritisation of uplink media streams – for this the MNO agrees to prioritise uplink media streams bound for the TV station, over those of other users that do not have the SLA in place. This facility could also be included in the first type of SLA.
In the present use case, it is assumed the connection is ad-hoc in nature, so there is no guaranteed QoS from the MNO in this case. This corresponds to the second kind of SLA mentioned above. The objective of the news team is to deliver the best possible quality version of coverage that is possible in that location with the network capabilities and conditions at hand, allowing for possible variations during the coverage. In other variants of this use case, there might be provision for a particular quality level of audio/video stream to be delivered, for example using a QoS framework.
After the camera unit has powered up, it proceeds through the sequence of interactions with the network, so that it is ready to start streaming the best possible quality version of audio/video coverage under the current local network conditions when live coverage starts.  
[bookmark: _Toc524174499]6.4	Use Case: Media production
6.4.1	General
The general use case for media coverage of an event, for example a sports match or a musical performance, is for cases where media capture equipment is installed specifically for the coverage of the event. Media capture equipment will be connected via cabling by default, commonly coaxial cabling, optical fiber, or Gigabit-Ethernet. Where it is more convenient and feasible, some of the capture 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, or for more flexible and rapid mobile coverage, for example from a shoulder-mounted camera, from a participant wearing a body-mounted camera, or from mobile unmanned vehicles like drones. The minimalistic media production use case consists of a single remote camera feed that uplinks content via FLUS, which corresponds to the breaking news reporter use case above.
The media production use case calls for the highest possible quality of audio and video content that is delivered via FLUS, but not at the sacrifice of reliability of delivery. For example, video content is preferably only lightly compressed, including only intra-frame coding. This allows the most flexibility and preservation of quality with subsequent production operations, for example mixing and editing. However, for practical purposes, the media production use case could have several production levels available – highly compressed, lightly compressed, uncompressed. Several media formats could be defined within each of these production levels.
In some production situations, it is necessary for the production centre to communicate in real time with camera personnel, to execute direction for the coverage. Communication can be individually to each FLUS Source, and/or among all participants, both at the production centre and among the capture equipment personnel at the same time. It could be beneficial to include this in the FLUS system since the same physical medium is used for communications as for uplink stream delivery.
Typically there are several FLUS sources with their media capture devices that deliver 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 centre. Once a FLUS source is known to the FLUS sink, and if applicable, also to the remote production centre, full control of that device and the FLUS sessions involving that FLUS source should be given to the FLUS sink and production centre behind it, if applicable. 
The media production use case is distinguished from the breaking news reporter use case in that the former preferably can rely on adequate network resources to deliver the foreseen number and quality of audio-visual content essences during the production, and does not use an operator’s open network that is available at the location, without any special facilities for ensuring adequate network resource for the media feed. Hence it is expected that it will make use of private network resources that are provided specifically for media production purposes. The breaking news reporter use case may also be able to rely on such facilities but in many cases is expected to work also on any locally available operator network.
There are many different kinds of media production scenario that can make use of FLUS to deliver content originating from the coverage of a situation or event. Some typical examples of media production use cases are described in sub-clause 6.4.2 below. 
Consideration of such a variety of variants of the use case results in recognized needs for additional functionality in FLUS. This is described under “gap analysis” in the sub-clause 6.4.3, and summarized in sub-clause 6.4.4 under “recommended requirements”.
6.4.2	Variants of the use case
6.4.2.1	Remote capture
Remote capture means the case where one or more media capture devices deliver media via FLUS to a production facility, for example a news organization facility or TV station, via one or more FLUS sink instantiations in the network. This variant includes the “breaking news reporter” use case.
6.4.2.2	Local pre-production
This variant revolves around one or more contribution streams from FLUS sources being delivered to the FLUS sink that is located at or in proximity of the event being covered. Some of the production process is performed locally, for example ensuring consistency between all video and audio sources, or directing camera shots. One or more media stream feeds are provided via a further FLUS source to the FLUS sink in the network, for final production remotely from the event. A cable or fibre connection can also be used to carry the output media stream feeds.
FLUS can be used locally to capture media streams from some or all of the equipment in use, but also a separate FLUS connection could be used to deliver the (pre-)produced media stream(s) to the network, either to a final production centre or for re-distribution.
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. 
6.4.2.3	Local complete production
In addition to the previous variant, this variant involves final production on-site at the event, meaning that a single or multiple media feeds are delivered to the network, either via a FLUS connection or via a cable/fibre feed, to the network for onward distribution.
6.4.3	Gap analysis
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. While the feedback stream is not an uplink per se, it could be beneficial 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.
With professional media production systems it is common practice that production personnel, for example camera operators, communicate with the production centre, and/or among themselves, during the production. Communications need to have low latency, so that production personnel can react swiftly to the director’s instructions. In addition to verbal communications, a “tally” facility would also be of benefit within the FLUS system, whereby the production centre is able to signal to a capture device that its output is currently live (on air), or about to go live – so-called “preview” state – relayed to production personnel and talent (e.g. reporter), e.g. via a red light on the camera. Such communication media streams could be realised outside the FLUS system, but it may be advantageous to include these streams within the FLUS system.
In many media production scenarios it could be beneficial for the production centre to have full control over FLUS sessions, as well as of the capture devices themselves and the media stream(s) that are delivered. Currently in the FLUS specification it is possible only for the FLUS source to control FLUS sessions. 
The media production use case variants illustrate the various kinds of media capture devices that can come into play. In many situations it could be beneficial to be able to characterise the devices using common terminology, so that the production centre can more easily organize and work with capture devices from various providers, by first recognizing their capabilities and status.
The following set of characteristics attributed to FLUS source devices are envisaged to be useful:
· Available video format(s)
· Available audio format(s) 
· Available ancillary streams: subtitles / captions, content metadata
· Connectivity: RAN, wired – and which system/s
· Control capability: 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 
Some of these properties can be dynamic and change during an event, so it will be beneficial to be able to enquire the status or receive updates from devices that change their status during the event.
6.4.4	Recommended requirements
Based on the gap analysis, it is recommended to add the following sub-functions to the FLUS system:
· Return media stream(s) for the FLUS source;
· Communication facility among media production personnel;
· Production signalling from FLUS sink to FLUS source(s) (both verbal communications and Tally);
· Control of FLUS sessions by the FLUS sink;
· FLUS source capability discovery;
· Characterization of FLUS sources.
6.45	Use Case: Immersive media conversations
[bookmark: _Toc524174500]6.54.1	Description
In this scenario, streams of 360 video and multi-channel audio are transmitted from a media sender to a media receiver, as illustrated in Figure 1, which at the receiver side, are projected on a screen or a HMD, and played out with loudspeakers or a headphone. In the other direction, video bit-streams of lower quality or resolution are transmitted to show the sender how the far-end user is watching and hearing the video and audio. A session is used to provide two-way real-time voice conversation. The 360 video and multi-channel audio are synchronized but arrives slightly later than the speech frames captured at similar times.
6.65	Use Cases on Assistance Information for FLUS Control Point
6.65.1	Use Case 1: Uploading to a Social Network Service with Network-based Control point
6.65.1.1	Use Case Description
A user has a VR camera which can be attached to his UE to capture 360-degree video clips to be sent to his friends and family members in near real time. The 360-video is sent as a fish eye, side-by-side 2D video to a FLUS sink in the network, and upon network processing, is sent to a social network service (SNS) for distribution to interested viewers via UE-based FLUS sinks. The user associated with the FLUS source has a service subscription for which the Service Data Flows and QoS associated with the uplink streaming delivery can be dynamically switched between non-GBR and GBR bearers, based on device-side FLUS application request. The user wishes to maximize efficient usage of his data plan by avoiding unnecessary uplink traffic whenever possible – for example not sending content on the uplink or only a small initial portion until there is at least one viewer of his VR streaming content, and has configured the FLUS source accordingly.
In controlling the uploading behavior of the FLUS source, a network-based control point function has been designed to utilize different types of input information – user intent/preferences, application-layer data, and network information (pertaining to both the core network and RAN).
6.65.1.2	Working Assumptions
The following working assumptions are applicable to this use case:
· The end user of the FLUS source wishes to avoid or minimize unnecessary uplink streaming traffic, for example, defer live uplink streaming or send only a small initial portion of the content, in the absence of viewership.
· The Live Uplink Streaming (‘LUS’) service provider has information on the actual or predicted viewership for any given instance of uplink streaming content.
· The LUS services provider would like the capability to delay or defer streaming content upload by new FLUS sources when it encounters congestion or a high work load in network processing of incoming media from existing FLUS sources.
· The LUS service provider would like the capability to inform the FLUS source when operating conditions in the RAN and/or Core Network have changed such that as result, a higher or lower data rate, or a higher or lower QoS of transmission, is now supportable for an existing active FLUS session.
· The control point function in the network would like the capability to dynamically tailor the uplink transmission behavior of the FLUS source to the operational status of the core network or the radio access network.
· The control point function in the network would like to have access to the user’s preference on streaming media uploading operation, e.g., in the presence or absence of viewers.
· The control point function in the network is aware that the farther away the device is located from the base station in the serving cell coverage area when performing uplink transmission, the greater degradation it incurs to overall system UL capacity of the serving or neighboring cells.
· A control point function in the network has interest in obtaining one or more of the following types of information for controlling or guiding the uplink transmission behavior of the FLUS source:
· User preference on minimizing unnecessary uplink data traffic; 
· Congestion or high load of the network processing subsystem of the FLUS system; 
· Downlink distribution method selected by the FLUS system;
· Measured or predicted viewership for the uplink streaming content;
· Measured or predicted interactive engagement with the uplink streaming content;
· Status on access network such as available access network types (Wi-Fi, 3G, 4G, 5G), and specific to 3GPP RAN technology: availability of excess bandwidth, non-GBR capacity, boost capability, etc.;
· Location of the UE in the serving cell coverage area relative to the base station.
6.65.1.3	Recommended Requirements
The following recommended requirements are derived from the use case description in clause 6.5.1.1 along with the working assumptions as described in clause 6.5.1.2.
· It ought to be possible for the control point function in the network, when the FLUS source has streaming media content it wishes to send on the uplink, to obtain various information on the core network and/or RAN status/condition such as presence of congestion or high processing load in network-based media processing, downlink distribution method selected by the network, available access network type(s) for use in uploading streaming content, and the availability of spare uplink bandwidth or non-GBR capacity.
· It ought to be possible for the control point function in the network to obtain information on the measured or expected audience of, or interactive engagement of viewers with, the uplink streaming content.
Note: 	It is to-be-determined whether access by the network-based control point to the above types of information will require standardization of the associated delivery methods or network interfaces.
6.65.1.4	Gap Analysis
The following gap is identified with regards to meeting the recommended requirements as described in clause 6.5.1.3:
· The existing FLUS services concept and network architecture do not describe or depict the sources of information (application level, core network and/or access network related status/conditions) deemed relevant to the network control point for controlling or guiding uplink transmission behavior of the FLUS source.
· The existing FLUS services concept and network architecture do not support the provisioning of information (application level, core network and/or access network related status/conditions) deemed relevant to the network control point for controlling or guiding uplink transmission behavior of the FLUS source.
6.65.2	Use Case 2: Uploading to a Social Network Service with UE-based Control point
6.65.2.1	Use Case Description
A user has a VR camera which can be attached to his UE to capture 360-degree video clips to be sent to his friends and family members in near real time. The 360-video is sent as a fish eye, side-by-side 2D video to a FLUS sink in the network, and upon network processing, is sent to a social network service (SNS) for distribution to interested viewers via UE-based FLUS sinks. The user associated with the FLUS source has a service subscription for which the Service Data Flows and QoS associated with the uplink streaming delivery can be dynamically switched between non-GBR and GBR bearers, based on device-side FLUS application request. The user wishes to maximize efficient usage of his data plan by avoiding unnecessary uplink traffic whenever possible – for example not sending content on the uplink or only a small initial portion until there is at least one viewer of his VR streaming content, and has configured the FLUS source accordingly.
In controlling the uploading behavior of the FLUS source, a UE-based control point function has been designed to utilize different types of input information – user intent/preferences, application-layer data, and network information (pertaining to both the core network and RAN).
6.65.2.2	Working Assumptions
The working assumptions for use case 2 are identical to those described for use case 1, with the following exception and addition:
· Exception: It is understood for use case 2 that the control point function resides in the UE as opposed to in the network.
· Addition: The control point in the UE may be implemented in the LUS application, or as middleware functionality in the user device.
6.65.2.3	Recommended Requirements
The following recommended requirements are derived from the use case description in clause 6.5.2.1 along with the working assumptions as described in clause 6.5.2.2.
· It ought to be possible for the control point function in the UE, when the FLUS source has streaming media content it wishes to send on the uplink, to obtain various information on the core network and/or RAN status/condition such as the presence of congestion or high processing load in network-based media processing, downlink distribution method selected by the network, available access network type(s) for use in uploading streaming content, and the availability of spare uplink bandwidth or non-GBR capacity.
· It ought to be possible for the control point function in the UE to obtain information on the measured or expected audience of, or interactive engagement of viewers with, the uplink streaming content.
Note: 	It is to-be-determined whether access by the UE-based control point to the above types of information should be supported by an existing FLUS system reference point or by a new reference point to be defined.
6.65.2.4	Gap Analysis
The following gap is identified with regards to meeting the recommended requirements as described in clause 6.5.2.3:
· The existing FLUS services concept and network architecture do not depict the sources of information (application level, core network and/or access network related status/conditions) deemed relevant to the US-based control point for controlling or guiding uplink transmission behavior of the FLUS source.
· The existing FLUS services concept and network architecture do not support the provisioning of information (application level, core network and/or access network related status/conditions) deemed relevant to the UE-based control point for controlling or guiding uplink transmission behavior of the FLUS source.
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