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1 Introduction

This document introduces NBMP and discusses the relationship of NBMP to FLUS.

2 NBMP Overview
Network-based Media Processing (NBMP) is a framework that is being developed by MPEG to enable setting up and controlling media processing in the network. Figure 1 shows the architecture of the NBMP framework. A media source, such as a UE, can request media processing in the network by authoring and sending a Workflow Description document to a Media Processing Entity in the network. A special Media Processing Entity is tasked with interpreting the Workflow Description and setting up the Media Processing Graph, consisting of several Media Processing Tasks that run on the same or on other Media Processing Entities. The media source is informed about the configuration of the session, e.g. where it should send its streams and what format it should use for the media data. 

The media processing entities in the network process the data as indicated by the Workflow Manager. The Workflow Manager ensures that the QoS requirements for the processing are satisfied, e.g. by running Media Processing Tasks at proximity of the Media Source or Sink(s). It also ensures compatibility of the formats exchanged over the edges of the Media Processing Graph. The processed media data can then be distributed to the media sink(s) using one of the existing publish formats such as CMAF and DASH or HLS.   
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Figure 1 NBMP Reference Architecture  
The following figure shows a diagram of a media processing workflow. 
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Figure 2 Functional Architecture of NBMP System
At the core of the functional architecture of the NBMP system is the workflow manager which manages the complete functional flow of media processing in the network. As shown in Figure 2, the workflow manager will receive information for media processing from the media source. This information will enable the workflow manager to provision all the required processing in the form of setting up media processing entities selected from a Media Processing Entity Pool. Each of the media processing entities runs one or more processing tasks. The media data and metadata from the media source can be directly sent to the media processing entities. Upon processing the incoming media and metadata data as requested by the media source, the resulting media data is made accessible to the Media Sink(s) using the distribution channels setup by the workflow manager. 

As shown in the functional architecture of the NBMP system above, the two important functional aspects of the NBMP framework are:

· Workflow Management

· Task Selection and Configuration and Media Processing Graph creation and operation
3 NBMP for FLUS

Similar to FLUS, NBMP is defined as a framework. NBMP can be considered as complementary to (or actually a superset of) FLUS. FLUS defines the means for a UE to stream media in real-time to an endpoint in the network for further processing and/or distribution. In the first phase of FLUS, the framework is limited to the interface to the FLUS Sink but it has already some anchors to perform the following tasks:

· Discover the endpoint to which the media streams are sent

· Describe the processing and distribution to be performed on the streams
However, beyond the placeholders, nothing else is specified in FLUS to enable this functionality. This is where the NBMP framework brings value. NBMP defines a workflow description document that describes what, where, and how the media streams are to be processed and distributed. 
During the session setup part, the FLUS Source will in fact be talking to a workflow manager and can send the media processing workflow document to it. The workflow manager will setup the Media Processing Graph internally with all the processing tasks configured and then it will inform the FLUS Source about the FLUS Sink, which in fact, is the first Media Processing Task in the Graph. Subsequent distribution is also described by the Workflow Description document and support for the 3GPP defined distribution mechanisms should be defined. 
The following diagram depicts the scope of each of FLUS and NBMP and their relationships.
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The F-C interface with the FLUS RESTful API can be used for the control part. The F-C carries the NBMP workflow description document, which is used to setup the Media Processing Graph, of which the first Media Processing Entity will act as the FLUS Sink. The media and metadata shall be formatted according to NBMP. An F-U instantiation can be used for delivering the media data for processing. The final distribution can use a publish format that is compliant with 3GPP. 

4 Proposal

We propose to document the content of sections 2 and 3 as part of the FLUS TR and to liaise with MPEG to follow the work on NBMP.[image: image4.png]


[image: image5.png]



- 12/13 -

