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1 Introduction
As a general principle, we suggest to prioritize the work with the following order:

· CR(s) to 26.346 (MBMS protocols and codecs)

· CR(s) to 26.348 (xMB)

· CR(s) to 26.347 (MBMS API)

The following provides a proposal for using a DASH Profile on the ingest and distribution that is built on CMAF. This relates to all three specifications.
It is obvious that for HLS only, usage of the app-Service is good enough.

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 Relation to DAHOE
Using this format in the ingest and distribution allows to re-use all existing defined functionalities as is as DASH is already supported. It is not clear, why a new delivery needs to be done. It is sufficient to provide the HLS manifest inband only. 
No updates to the ingest format are necessary.

4 Principal Updates to TS 26.346

Based on this, TS26.346 needs to 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

· Do not change the USD, but distribute the HLS m3u8 inband. This is signaled by a new service type.
A CR to address this will be provided in S4-200035. Unfortunately, submission in time was impossible due to the DASH-IF workshop, the MPEG meeting and the crazily short timeline for this work item.  
5 Principal Updates to TS 26.347

Based on this, TS26.347 needs to 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 or usage of HLS manifest delivered through TS26.346.

· Add an example in the Annex

A CR to address this will be provided in S4-200036. Unfortunately, submission in time was impossible due to the DASH-IF workshop, the MPEG meeting and the crazily short timeline for this work item.  
6 Proposal

It is proposed to take into account the proposals in clause 4 and 5.
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