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1 Introduction

Network-based media processing is within the scope of the ITT4RT permanent document through the following requirement:
·   Given possible end device limitations as well as potential constraints on the conference room equipment, network-based processing should be considered for media workloads involving both conference room and remote participants, e.g., stitching of captured streams from the conference room, media composition, transcoding and prerendering for the remote participant, etc.

In this contribution, we provide input on MPEG’s NBMP specification as a potential solution to realize such network-based media processing.
2 MPEG NBMP Overview
NBMP in ISO/IEC 23090-8 [1] defines a framework that enables initializing and controlling media processing in the network. An NBMP Source describe the requested media processing and provide information about the nature and format of their media data. Based on that, an NBMP Workflow Manager establishes the media processing workflow and informs the NBMP Source that the workflow is ready, and that media processing can start. The Media Source(s) can then start transmitting their media to the network for processing. 

NBMP control plane covers the following APIs (REST resources):

–
Workflow API is used by NBMP Source to create and control a media processing workflow

–
Function Discovery API provides the means for Workflow Manager and/or NBMP Source to discover media processing Functions that can be loaded as part of a media processing Workflow.

–
Task API is used by the Workflow Manager to configure and monitor a Task at runtime.

On the media plane, NBMP defines the media formats, the metadata, and the supplementary information formats between the NBMP Source and the Task, as well as between the Tasks themselves. In particular, it defines Workflow Description Document (WDD), Task Description Document (TDD) and Function Description Document (FDD) as JSON objects.
Figure 1 depicts the NBMP reference architecture depicting the above control plane and media plane interactions.
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Figure 1 – NBMP reference architecture
3 Proposed Changes
6.4
Potential Solutions for Network-based Stitching
MPEG Network-based Media Processing (NBMP) in ISO/IEC 23090-8 [xx] may be used to establish media processing tasks for network-based stitching at MRF/MCU sink to be performed on received media components from the MTSI sender(s). In particular, the NBMP Workflow Description Document for the 360 stitching workflow may be provided to the MRF/MCU, which would then use the information during negotiation of the media streams to be used in the session and subsequent media plane processing, e.g., as per the example workflow provided in clause 8.2. In addition to 360 stitching, NBMP can also be used for initiating other media processing workflows in MRF/MCU such as guided transcoding, overlaying on image or video backgrounds or view-dependent content customization.
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