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[bookmark: _Toc486518808]Introduction
This document contains a proposed reference architecture and procedures for the Live Uplink Streaming Framework and a discussion around configuration procedures. The intention is to capture these in the permanent document.

1 [bookmark: _Toc486518815]System Design and Reference Architecture
The reference architecture for the live uplink streaming work is depicted below. IMS or non IMS may be used on the Ingest link between Media Source and Media Sink. The distribution system is depicted for completeness. 
The main functions are the configuration user interface, the media source (camera + encoder) and the media sink (ingest server). In case of a drone use-case, the configuration UI is expected to be deployed on a device separate from the media source. 
The live uplink stream is sent via the ingest link from the media source (the mobile device) to the media sink (Ingest server). The term ‘contribution’ is often used in professional TV productions for the live ingest of media. The main characteristics of the live uplink streaming system is that the video flow is unidirectional, from the media source via some intermediate nodes to an ingest server, which may either store or replicate the content, typically to many receivers. 
[image: ]
Figure 1: Reference Architecture for live uplink video streaming (presence of a distribution system is optional)
Media Source: The media source is the source of the live uplink video stream and streams media data at the configured target bitrate, with the configured target delay profile (aligned with the ingest server), with configured codec settings (like H.264 with B-Frames) and the configured bitrate adaptation scheme. The media source contains media capturing devices (tethering should be discussed separately) and optionally post-processing functions like video stitching functions and / or audio mixers. The media source triggers the establishment of the uplink user plane for the live uplink video. The media source gets ingest parameters and authorization information for the Media Sink (Ingest Server) from the configuration user interface.
Configuration user interface: The function is used to configure the media source and also the Ingest Server (Media Sink). When the configuration UI is deployed on a different end-point than the media source, the configuration UI is used to setup an ingest service on the ingest server and then authorizes the media source to ingest media data. For example, the Configuration UI is used to prepare the ingest server for an incoming Live Uplink stream, which is identified by a unique identifier. Then the ingest server address, the ingest service identifier and needed authentication information is provided to the media source. 
Ingest server: The function is the end-point for the live uplink streaming media data. The ingest server may compensate for network latency due to retransmissions and rate adaptation. The ingest server may include post processing functions like stitching functions (combining multiple input streams into a single immersive stream) or mixer functions (combining multiple audio streams). The media data may either be stored for later processing or may be forwarded for live replication, optionally for transcoding, and for distribution. When the Ingest Server is configured to forward the received media data, a forwarding session is defined. The forwarding session include configuration for transcoding, packaging and the needed identifiers for the distribution systems (like base URLs). The ingest server decouples ingest from the distribution system.
The link between Media Source and Ingest Server (Ingest Link) may be QoS provisioned.
Note, the Media Source and the associated configuration features are typically operated by a Media Producer. Functions like Transcoder, packager, etc typically belong to the distribution system and are operated by a Content Provider (in xMB terminology). The Ingest Server (Media Sink) is provided in some use-cases by the Media Producer and in other use-cases by the Content Provider.
There are different distribution realizations, which are not in scope of FLUS. Adaptive bitrate streaming (like DASH) is today commonly used. Other distribution systems (IP and traditional broadcast systems) are certainly possible.

Work Flow and Procedures
Two work flows are separates: 
· Case A: FLUS offers procedures to establish an QoS bearer for uplink streaming sessions. The application provider establishes and handles the media plane, e.g. using RTMP or HTTP or other formats.
· Case B: FLUS offers procedures to establish an QoS bearers for uplink streaming sessions and further, defines also the media plane (incl. media plane establishment).

Procedures for Case A 
The Media Producer needs to execute the following procedure steps to establish a QoS bearer for Live Uplink Streaming. The ingest server function and the used media protocol, its establishment, etc is set by the Media Producer (i.e. application provider). The Media Producer is aware about the needed setting for the target quality.
1: The Media Producer selects an MNO for Live Uplink Streaming. Not all MNOs may offer Live Uplink Streaming QoS support.
2: The Media Producer finds the FLUS Server of the selected MNO and creates an account. The FLUS server is authorized to interact with the MNOs PCRF for QoS setting. When logged in to the FLUS Server, the Media Producer can trigger the establishment of QoS bearers via the FLUS Server. Alternatively, the FLUS Server exposes (secured) HTTP Rest API to trigger the establishment of a QoS uplink bearer.
Note, when the authorization to request QoS settings are pre-defined with the SIM of the device, the creation of an account may be avoided.
3: The Media Producer configures the Media Source with the FLUS Server and the security credentials.

4: When the Media Source establishes the Media / Data Plane to the Ingest Server, the Media Source is also request establishment of a QoS bearer via the FLUS server. Note, ingest server and the protocol to upstream media data is chosen by the 3Rd Party Application provider (i.e. by the Media Producer).  
5: When the Media Source releases the Media / Data Plane to the Ingest Server, it triggers a release request for the QoS bearer. 
Procedures for Case B
The media producer needs to execute the following procedure steps to establish the 3GPP defined media plane (which also triggers QoS bearer establishment for Live Uplink Streaming). Note, the Media Plane Protocol and its establishment is chosen by the Media Producer (i.e. application provider, which provides the Media Source realization, which again can interwork with the Ingest Server).
1: The Media Producer selects the used media sources (cameras) and plans the streaming session (durations, quality, bitrates, etc)
2: The Media Producer selects an MNO for Live Uplink Streaming. Different MNOs may offer different FLUS capabilities.
3: The media Producer looks-up the FLUS Ingest Server of the selected MNO and creates an account. The MNO may offer a list FLUS Ingest Servers (maybe with different capabilities, e.g. different upstream protocols, codecs, transcoding / forwarding capabilities or recording-only) within the MNO self-service portal or on the MNO web page. The account is used to authorize individual media sources to leverage certain FLUS capabilities. 
Note, when the QoS settings are pre-defined with the SIM of the device, the creation of an account may be avoided.
4: When the FLUS Ingest Server is post-processing and / or forwarding media data, the media producer needs to configure the post-processing and / or forwarding behavior before the uplink streaming session is established. The Media Producer creates a forwarding session on the FLUS Ingest Server and defines the forwarding behavior. A session is identified by an identifier, which media source needs to provide during session establishment (e.g. an URI parameter or header parameter).
5: The Media Producer configures the FLUS Ingest Server address and the session identifier (incl the forwarding behavior definition, which is needed for uniquely separate streams on the receiver side) with the media source. The media producer configures the used codec settings, number of streams, quality, etc with the media source.
6: The media source establishes the media session to the configured FLUS ingest server. Upon media plane establishment, the FLUS Ingest Server requests a QoS bearer for the media session. With the session setup the Media Source provides media information, like codec configuration, number of stream, etc to the FLUS ingest server.

Proposal
[bookmark: _GoBack]It is proposed to agree section 2 and section 3 as base for the reference architecture and to be included into the permanent document for FLUS.
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