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1 Introduction
DAHOE was agreed at #106, potentially targeting release 16. As there is one meeting left for release 16, we need to prioritize the work for DAHOE and agree on the upcoming contributions for #107.
Based on the proposal in S4-AHI914, this document suggests that client side HLS manifest generation is documented. By this, existing distribution can be used, and only the MBMS client needs to be updated. It is quite likely anyways, that the HLS manifest needs to be "rewritten" and hence a generation of the HLS manifest directly from the MPD is easily possible and does not create any additional burden.
For the purpose it is proposed to document this functionality in the work item. 

It may even be not necessary to do anything in the standard for dual manifest support except an update to TS26.347, that if media is distributed following the proposal from S4-AHI914

2 Background

MPEG defines in the latest CDAM of DASH in ISO/IEC 23009-1 a DASH Profile for CMAF content, for details refer to here:

[31]
ISO/IEC 23009-1:2020/Amd.1: "Information technology -- Dynamic adaptive streaming over HTTP (DASH) -- Part 1: Media presentation description and segment formats."
NOTE: This reference is to Amd.1 of the fourth edition which in CDAM stage is available as MPEG output document N18926.
If the content is provided using the profile requirements as documented, it permits the use of a single DASH MPD in a workflow as shown in Figure 1 in multiple ways.
1) It defines how CMAF content can be consistently mapped to DASH in a unique way such that CMAF constructs are maintained in a DASH MPD. This also allows simple annotation of CMAF content with a well defined annotation. See interface 1 in the diagram below.

2) It provides a guarantee to the receiver/player, on what constitutes a CMAF construct in a DASH manifest to enable proper playback of the content based on CMAF rules. See interface 2 in the diagram below. This permits direct usage of the content together with WAVE Device playback specification.

3) To enable the conversion of CMAF content announced in a DASH MPD into other manifests, in particular without parsing the CMAF addressable resources. Examples are interface 3 and 4 in the diagram below

Figure 1 provides multiple deployment options.
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The key issue is the signaling in the MPD that enables to uniquely describe maintain and recover the CMAF constructs. By doing so, the MPD can be used recover CMAF as well as to create other manifests such as an HLS m3u8 without parsing the Segments. This for example enables late conversion, e.g. only in the device of DASH content to HLS content.

This allows to generate content once using an MPD as manifest and do a conversion to other streaming formats such as HLS in the network, for example in a proxy of edge cache or also for example in an end device that includes a streaming client, for example and HLS player.

Note also that other streaming formats may also define a CMAF profile and a signaling that enables easy conversion of streaming content on manifest level.

Conversion tools for based on this format are available and will updated according to this specification:

· Javascript based conversion in the client here: http://vm1.dashif.org/DASHtoHLS/
· server side conversion using a PHP script. Source code at: https://github.com/waqarz/DASH-to-HLS-Playback
3 Considered Updates to TS 26.347
Based on this, TS26.347 should be updated as follows:
· Add clause 7.7: Support for HLS

· Just document how you can support HLS using the app Service

· Add clause 7.8: Support for Hybrid DASH/HLS

· Add the following clauses: 

· MBMS client as CMAF Server with HLS manifest and DASH MPD

· Generation HLS manifest from DASH MPD

· Add an example in the Annex  
4 Proposal

The proposal is: 

· To base the hybrid DASH/HLS ingest and distribution on the DASH profile for CMAF from MPEG.
· To consider not adding dual manifest distribution, but only address the use case by either the AppService with HLS or AppService with DASH/CMAF and do client side conversion.  
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