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1 Introduction
This paper presents information about dual/redundant encoding, packaging and origination in streaming media distribution. In particular it provides information about MPEG-DASH part 9 redundant encoding and packaging for live segmented media [6] at DIS stage of MPEG.
2 Standardization for distributed live segmented media 
In the production of live segmented media, i.e. adaptive streaming presentations, often one or more distribution encoders are followed by 1 or more packagers and 1 or more origins are used to produce media segments. 
A key challenge is the generation of interchangeable media objects, i.e. media segments, media presentation descriptions (MPD).
The topic was discussed with different stakeholders in 2021 drawing attention of over 100 participants [1] from different sectors from the media industry. 
The requirements and use cases from the industry have been documented and refined in MPEG [3] and a specific Call for proposals was launched [4] in 2022. 
The scope of the call for proposals includes media formats for enabling generation of media segments from different packagers/encoders/origins and media presentations/tracks from different encoders without requiring an information interchange protocol. 
Use cases include redundant encoder setups (failover/backup), distributed encoding of bit-rate ladders (each encoder producing part of bit-rate ladder) and distributed generation of metadata/timed text from distributed entities. 
A follow up meeting in 2023 [2] was organized to review and refine the work leading to [6].
3 Quick Overview of MPEG REAP 
MPEG REaP is under standardization as MPEG-DASH part 9, currently passed the DIS ballot cycle [6]. 
The document defines the following aspects. 
An example reference architecture that represents typical setups and show how distribution encoders, packagers and origins are interconnected and how the media formats can be used. Formats defined in REaP can be used differently, but it shows how these formats could be used in a practical redundant workflow.
A key assumption of REaP is that the input to the distribution encoders contains timing information that can be mapped back to epoch relative timing and used to align the outputs of different encoders, packagers and origins.
[image: ]
Figure 1 REaP reference workflow/architecture
[bookmark: _GoBack]The key point is to enable redundant/dual encoding. To achieve this REaP defines the I-MPD, a profiled version of the MPD for use in ingest. 
In addition for this use case the REaP ISOBMFF track format is defined, which is a fragmented ISO-BMFF track such as a Common Media Application format track, with a specific segmentation (constant duration segments or segments with constraint variations) and a specific timeline origin based on unix epoch for each track. 
The REaP ISOBMFF track makes it easy to generate interchangeable segments that are CMAF and/or DASH compliant. 
In addition REaP defined the D-MPD that can be generated from I-MPD and REaP tracks, leading to interchangeable MPD and dual packager setups. The details are beyond the scope of this brief overview but can be found in clause 7 of [6].
A brief overview of REaP is also presented in [5] and other use cases of REaP have been identified such as for watermarking and content replacement [7]. 
We note that REaP does not introduce any new syntax elements to neither DASH nor ISO BMFF, i.e. the specification is mainly constrains existing technology.
4 Proposal
We recommend any new study item on media streaming extensions to take the REaP use case and specification into account. 
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