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[bookmark: _Toc486518808]Introduction
This document contains a technical use-case realization in order to study the usage of xMB with the FLUS frame work. 
[bookmark: _Toc486518810]Use-Case Descriptions
[bookmark: _Toc486518811]
0. [bookmark: _Toc488738115][bookmark: _Toc486518815]Use-Case: Live uplink video stream and distribution via MBMS / MooD
0.0.1 [bookmark: _Toc488738116]Description
The media producer is using the FLUS framework for capturing a media stream. The media producer has a close collaboration with the media service provider, which may offer the content stream to consumers. The media service provider wants to offer the content stream as live media stream for consumption using a 3GPP system. The media service provider wants to leverage the 3GPP xMB interface and the MBMS Service Layer features (i.e. sending a DASH stream either via MBMS bearers or unicast bearers). The media service provider allows the MBMS operation on Demand (MooD) feature.
Use-Case example: A media producer is here also offering the media service. A planned event has already started and the media sources start sending video streams using the FLUS 3GPP system. The Ingest Server is configured in such a way that the content is packaged using 3GP DASH for MBMS and unicast 3GP DASH distribution. For unicast distribution, the media service provider has decided on 10 different bitrates, ranging from 200kbps up to 20Mbps (number of representations and selected bitrates are for study).
A high number of users are interested to watch the video content. Two users (User A and User B) are discussed in further detail: 
· User A is currently camping inside of the MBMS broadcast area and receives the media stream using MBMS. 
· User B is currently camping outside of the MBMS broadcast area (result of MooD counting procedure) and receives the content using 3GP DASH unicast. The DASH player is estimating the available link bitrate and selects matching DASH representations. 

0.0.2 [bookmark: _Toc488738117]Realization Considerations
· The ingest server offers configuration options, which allows definition of the post processing and also forwarding behavior to distribution systems. For the distribution side, the distribution system typically provides identifiers like the DASH MPD URL or an MBMS ServiceId for unique identification of a live video channel as result of the live channel configuration. 
· xMB supports ingestion of DASH content for distribution. The content provider (as defined by xMB), is required to provide the segments in compliant format. In this realization, the ingest server includes transcoder and packager functions and create xMB compliant formats. 
· xMB support unicast and MBMS DASH content distribution. The content provider (as defined by xMB) is responsible for providing as many representations as needed for a good unicast DASH offering. The device uses unicast as result of the MooD procedure.
· It is possible, but not recommended, that the media source provides multiple bitrate representations of the same content. Transmitting all created representations would require too high uplink bitrate. Instead, transcoding and packaging for distribution should apply on the ingest server.
· When only MBMS Broadcast distribution is considered in the offering (i.e. no MooD and unicast), then it could make sense to feed data from the media source directly into the xMB. The Media Source is required to produce compliant content for xMB-U ingest and also handle details around DRM (when needed). 
· The media source is configured to only provide a single, high quality (the highest quality). A transcoder is collocated with the ingest server, which creates the required DASH representations for distribution. 
· The ingest server can be configured to keep a copy of the incoming media stream or merge multiple input streams into one output stream (like 360 stitching or audio switching&mixing functions).
· It is assumed that the VRStream workitem (see TD S4-170751) enables MBMS and PSS clients to handle VR and Immersive media.
· When the ingest server transcodes the content, then the output format (resolution, container format, etc.) is independent from the input. For example, the ingest server may receive the content via RTP and use DASH as distribution format for MBMS and unicast.
0.0.3 [bookmark: _Toc488738118]Potential Requirements
· The media source sends the Live Uplink Video to an ingest server, which is creating the needed content format for the distribution side.
· The ingest server offers a configuration to describe incoming stream, e.g. how many video components. The ingest server should also offer configuration options to post process the incoming media, e.g. two stitch multiple video streams together into a single stream.
· For this use-case the ingest server should also offer configuration options to configure the media distribution side. The MBMS ServiceID and / or DASH MPD URL(s) are provided as result of the distribution side configuration (see xMB). Devices, which are consuming the media distribution service are required to use the ServiceID and / or the DASH MPD URL(s) for accessing the service.
· For this use-case, the ingest server should also offer configuration options for content transcoding and packaging, which belongs into the domain of a media service provider. When the FLUS spec contains configuration options of the media distribution path, the configuration options should be clearly separated from the ingest and post processing options.

Potential Architecture for this use-case realization

[bookmark: _GoBack]The xMB interface supports a rich set of features for distributing content using either MBMS or unicast. Usage of unicast is only needed, when the content provider allows MBMS operations on Demand (MooD). 
DASH unicast is typically leveraging adaptive bitrate selection (ABR), meaning that the unicast DASH player is selecting a suitable quality representation for the current experienced link.
Figure 1 depicts an e2e architecture. The Ingest Server is collocated with an ABR Transcoder / Packager. It exposes a configuration interface for the Media Sink Configuration and also configuration options for the forwarding behavior.

[image: ]
Figure 1: FLUS ingest and MBMS distribution
The xMB interface consist of user plane and control plane. The control plan is used to configure services and sessions. The User Plane is only established, when a configured session is active.
Figure 2 depicts more detailed functional break-down of nodes. 
The Configuration User Interface is used to configure the media source and the ingest server. The Ingest Server contains here also additional functions to bring the content into the desired distribution format needed for xMB-U.
The Media Source can contain multiple audio and video capture devices. For each outgoing media stream, a separate encoder function is needed. Media post processing like stitching multiple videos to a 360 video and for other post processing procedures is optional. The media source also contains a function for user plane establishment to stream the captured and packetized content to the ingest server.
[image: ]
Figure 2: Node details
The ingest server contains functions to establish the uplink media plane and to receive the packaged content. When post-processing functions like 360 video stitching are not executed on the device, the ingest server contains post processing functions with combine multiple input streams into fewer output streams.  
For MBMS and MooD, the content is transcoded into one or more content representations and packaged into 3GP DASH format. In case of MooD, multiple representations are created and provided via xMB-U.
For the xMB-C transactions, the ingest server contains a Distribution Session Controller, which includes an xMB-C end-point. The Configuration User Interface is used here to configure the Distribution Session Controller. Distribution Sessions need to be created and activated.
The Configuration User Interface is also used to provide the results of the distribution configuration (i.e. MBMS ServiceIDs and / or DASH MPD URLs) towards receiving devices. 

Proposal
It is proposed to agree the use-case extensions in section 2 to be included into the permanent document for FLUS. The potential architecture is just for discussion. 
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