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We propose to include a figure that shows the scope of FLUS applications as defined in [1] with the texts and figures on system design and reference architecture proposed in [2] to the P-doc [3]. The proposed figure clarifies that FLUS extends the scopes of existing services while providing a flexible end-to-end streaming capability other types of link, e.g., MTSI, do not provide.
*** Start change 1 ***
4 System Design and Reference Architecture

System models of FLUS in its own standalone use cases and in the co-operation with other 3GPP services are illustrated in Figure 1.

[image: image1.emf]Immersive

Media 

Renderer

Media Sender Uplink Core Network Downlink

Media 

Receiver

Immersive

Media 

Renderer

Immersive

Media 

Processor

Downlink

Media 

Receiver

Immersive

Media 

Renderer

Media 

Receiver

Immersive

Media 

Renderer

Server

Server

MTSI

PSS

MBMS

Media Sender Uplink Core Network Downlink

Media 

Receiver

Immersive

Media 

Renderer

Immersive

Media 

Processor

FLUS

Current Scope FLUS Scope FLUS Scope

Downlink

Media Sender Uplink

Immersive

Media 

Processor

Media Sender Uplink

Immersive

Media 

Processor


Figure 1: Application of FLUS
A reference architecture for the live uplink streaming work is depicted below. The distribution system is depicted for completeness.

The main functions are the configuration console, the media source and the ingest server. In case of a drone use-case, the configuration console 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 ingest server (media sink). 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. 
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Figure 2: 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) and the configured bitrate adaptation scheme. 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 from the configuration console.

Configuration Console: The function is used to configure the media source and the Ingest Server. When the configuration console is deployed on a different end-point than the media source, the configuration console is used to setup an ingest service on the ingest server and then authorizes the media source to ingest media data.

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 media data may either be stored for later processing or may be forwarded for live replication, optionally for transcoding, and for distribution. The ingest server decouples ingest from the distribution system.

The link between Media Source and Ingest Server may be QoS provisioned.

There are different distribution realizations. Adaptive bitrate streaming (like DASH) is today commonly used. Other distribution systems (IP and traditional broadcast systems) are certainly possible. 
*** End change 1 ***
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