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===== 1ST CHANGE =====
[bookmark: _Toc517425548]4	FLUS Overview
FLUS defines a FLUS source entity and a FLUS sink entity that can support point-to-point transmission of speech/audio, video, and text. It defines media handling (e.g., signalling, transport, packet-loss handling, and adaptation). The goal is to ensure a reliable and interoperable service with a predictable media quality while allowing for flexibility in the service offerings.
A FLUS source entity, which may be embedded in a single UE, or distributed among a UE and separate audio-visual capture devices, may support all or a subset of the features specified in the present document.
When used as a generic framework, only the F-C procedures for establishing the FLUS session are required to be supported by the source and sink entities, and no other feature or procedure specified in the present document is mandated. Impact on the service quality and network capacity is left to the discretion of the implementation and the service utilizing the framework. For example, configuration of media formats and codecs follows the requirements of the respective service.
When offered as part of a 3GPP IMS/MTSI service, the source and sink are required to support the IMS control plane and media plane procedures, and the service quality is determined by the MTSI service policy. 
When offered as part of a 3GPP non-IMS/MTSI instantiation, the service may make use of the Network Assistance feature for uplink services.  For the IMS instantiation of FLUS, the source and sink may make use of Access Network Bitrate Recommendation (ANBR) functionality as defined in clause 10.7 of TS 26.114 [XX].
The present document provides guidelines for the usage of FLUS and describes different user plane instantiations that can be used with FLUS.
===== END OF 1ST CHANGE =====

===== 2ND CHANGE =====
[bookmark: _Toc524174491]6	Guidelines for non-IMS-based FLUS
[bookmark: _Toc524174492]6.1	Use Case: Sharing to a Social Network Service
[bookmark: _Toc524174493]6.1.1	Use Case Description
In this example scenario, aA user is sharesing 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: _Toc524174494]6.1.2	Potential Realization in FLUS	Comment by Szucs, Paul: Suggest to move this to a different section of the TR.
Note: There may be two or more realizations: (1) The FLUS Sink is a transport layer proxy and forwards encrypted traffic to the SNS. (2) The FLUS Sink offers post-processing and forwards the post processed traffic to the SNS or to distribution.
Once the user selects to start sharing, the UE discovers an appropriate FLUS Sink that supports the specific SNS and that can stitch the fish eye into a 360 video and transcode the content to match the distribution format. The UE decides to use RTMP for this session, so it also verifies that the FLUS Sink is capable of receiving RTMP streams. 
For the discovery, the UE checks the FLUS OMA DM Management Object first but it fails to find a FLUS Sink that supports the required capabilities. It then uses the pre-configured FLUS Sink discovery link to send an HTTP POST request:
http://flus.mnc<MNC>.mcc<MCC>.pub.3gppnetwork.org/flus/v1.0/sinks/
In the body of the POST request, the UE includes a JSON or XML document that describes the required capabilities. 
The network replies with a short list of FLUS Sinks that support the desired capabilities. The UE then randomly picks one of the FLUS Sinks and queries its capabilities using the Sink's URL and the path "/flus/v1.0/capabilities". The response is a JSON or XML document that describes all capabilities of the Sink.
The UE proceeds then to FLUS session creation, which returns a session identifier. The session creation request may contain some configuration information or the UE may do that in a separate request. As part of the configuration, the FLUS Source may include a workflow description that requests the Sink to perform VR Stitching, transcoding, and distribution to the SNS.
Upon successful session creation and configuration, the UE connects to the provided link and starts sending the RTMP stream to the Sink. The Sink will perform the requested processing and distribution on behalf of the Source. It may also request the network to allocate appropriate QoS for the lifetime of the session.
When the user presses the stop button, the FLUS Sink will send a termination request to end the session.
[bookmark: _Toc524174495]6.2	Use Case: Live uplink video stream from drones or moving vehicles
[bookmark: _Toc524174496]6.2.1	Use Case Description
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 -Ccase 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. 
Note, tThis use- case can be seen is generic so in the sense that the camera is not limited to be "drone- mounted" but can be mounted to any devices, vehicle, including or stationary objects.
[bookmark: _Toc524174497]6.3	Use Case: Breaking-News reporter
[bookmark: _Toc524174498]6.3.1	Use Case Description
A Nnews Ccorporation 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 captureing. 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 sService lLevel aAgreement (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 their own maximumal video quality (measured in bits per second). Each reporter should set its their own quality, but some reporters are allowed to provider higher quality (i.e. use higher bitrates) than others. 	Comment by Szucs, Paul: So far we leave the first two paragraphs in essence as they were. It might be better to do more integration into the new text on this use case.
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. 
===== END OF 2ND CHANGE =====

===== 3RD CHANGE =====
10	Guidelines for Network Assistance for FLUS
10.1	Introduction
The feature of Network Assistance has been defined so far for 3GPP content downlink services, in particular PSS [a], including the extension of the 3GP-DASH file format specification [b] to adopt the MPEG-SAND messaging construct for its realization. While SAND was developed within the scope of DASH-based content delivery, the general concept of “network-assisted” content delivery is valid for any content container format. Hence this messaging construct is adapted to realise the equivalent functionality for uplink content provision in FLUS. 
MPEG-SAND provides a generic message container format and a set of messages. The adaptation and extension of MPEG-SAND to realise downlink Network Assistance for PSS uses largely content container format-independent messages. The only parameter defined within those messages that originates from the principles of DASH is the segmentDuration message element. This element is re-purposed to mean any arbitrary regular time period of a content stream, whether in a segmented format or not. 
The applicability and usage of Network Assistance for the various FLUS content formats is specified in TS 26.238 [2].
The key functional entity of SAND, namely the DANE (DASH-Aware Network Element), is inappropriately named for the purposes of FLUS Network Assistance. Hence a more appropriate name for the corresponding network element is “Network Assistance Server” (NAssS). This network element is generic, in that in principle it could be used for 3GPP services other than FLUS.
The SAND PER and status messages that are appropriate for usage to realise Uplink Network Assistance are specified in TS 26.238 [2].
As with downlink Network Assistance for PSS, DANE discovery for FLUS Network Assistance will be realised best using the DNS-based discovery method rather than methods that use the sand:Channel MPD element, which is in any case a DASH-specific tool. 
10.2	Network Assistance within the FLUS architecture
Figure 10-1 shows an example deployment of Uplink Network Assistance (UNA) with respect to the FLUS architecture. 
UNA is seen as an accessory to the core FLUS functionality. Furthermore, Network Assistance is seen as a cross-layer feature that is generally applicable to streaming services, both uplink and downlink. The NAssS can be operational in the Operator Network Edge, i.e. in the cell where the FLUS UE is located, or it can be in the Operator Network/Cloud, as is the case with the downlink Network Assistance DANE. The same holds for the FLUS Sink, but independently of the location of the NAssS. 
For these reasons the Network Assistance feature for FLUS is incorporated as a separate feature within the FLUS architecture, for which an example deployment configuration is shown in figure y. The key aspect is that UNA is a separate optional feature that places a dedicated client function in the FLUS UE and dedicated server function in the operator RAN or core network. 
[image: ]
Figure 10-1: FLUS Network Assistance within the FLUS architecture
10.3	Network Assistance for FLUS workflow
Based on the breaking news reporter use case described in clause 6.3, the following workflow is elaborated, in order to set out the basis for the Network Assistance feature for FLUS.
After the camera unit (UE / FLUS Source) has powered up, it proceeds through the sequence of interactions with the network (MNO RAN / NAssS and Content ingestion point / FLUS sink) as depicted in figure 10-2, so that it is ready to start streaming the best possible quality version of audio/video coverage under the current local network conditions.
[image: ]
[bookmark: _GoBack]Figure 10-2: FLUS Network Assistance work flow
1) The UE registers in the Operator Network.
2) The connection is established between the UE (FLUS source) and the TV station (via the FLUS sink) for uplink. This step includes the FLUS session establishment procedure as defined in TS 26.238 [2].
3) The UE uses UNA to establish that Network Assistance is supported at the location.
4) The UE establishes a UNA session with the NAssS that it locates.
5) The UE uses UNA to request a bitrate recommendation for the uplink audio/video stream, to be selected from the versions available in the UE.
6) The NAssS provides the bitrate recommendation.
7) The UE starts/continues the uplink transmission at the recommended bitrate.
Steps 5, 6 and 7 can be repeated at regular intervals during the uplink session.
8) The UE finds that there are transient problems with reaching the FLUS source to supply data packets and the source stream buffer risks getting full. It sends a boost request to the NAssS, in order to attempt to alleviate the content buffer being too full.
9) The NAssS accepts the boost request and prioritises reception from the UE for the next period of uplink transmission, enabling a higher bitrate than nominally allocated to be transferred for a short period.
===== END OF 3RD CHANGE =====

image1.png
Operator Operator

Network/Cloud Network Edge UE
NASsS SAND PER messages
P UNA
(UNA-DANE) || SANDstatus messages Client
FLUSF-C
FLUS [« > FLUS
Sink FLUSF-U Source





image2.png
UE
(FLUS Source)

Operator
Network Edge

NAssS

Content Ingest
(FLUS Sink)

Step 1 UE registration

Step 2 — FLUS session establishment

Step 3 — UNA discovery

Step 4~ UNA session initiation

Step 5 - bitrate recommendation requiest

Step 6 - bitrate recommendation response

Step 7 —media stream uplink

Step 8 — UNA request

Step 9— UNA response





