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1
Introduction
This document provides a proposal for a DASH-based ingest for TS26.511/512. This predominantly addresses requirements on the device capabilities on M4d.3 and M4d.4 as well asM8d.X as shown below. The proposal is making reference to CTA WAVE and assumes CMAF-based streaming.
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2
Scenario
Content is streamed or downloaded to a client. An example scenario is shown in the below Figure. An application or a DASH client receives media in a fragmented manner and combines the media for playback and possibly decryption. It uses well-defined interfaces and methods for device platform communication. It is no longer an entire player as for example considered in PSS.
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This document predominantly addresses the Playback APIs, i.e. the green interfaces. 

The following aspects are addressed initially, but can be expanded:

1) A framework client capability discovery is discussed

2) A framework for codecs and what codec support means
3) A framework for packaging and what encapsulation support means

4) A framework for decryption and what decryption and DRM support means
5) A framework for Event processing is

Delivery protocols are out of scope for now, but may be revisited.
Relevant activities in CTA WAVE and DASH-IF are reviewed and based on these activities, proposed device capabilities requirements are developed. 
3
CTA WAVE Activities

3.1
Overview CTA WAVE

CTA WAVE develops specifications around interop for streaming, for some more details see here: https://cta.tech/Research-Standards/Standards-Documents/WAVE-Project/WAVE-Project.aspx
Specifications and Test Suites:
· Web Media API Snapshot 2018 (CTA-5000-A) (published Dec 2018)

· Similar to our TS26.307, but supported by test suite see below.

· Content Specification (CTA-5001-A) (published Dec 2018)

· Defining CMAF profiles
· Web Media Application Developer Guidelines (CTA-5002) (published Dec 2018)

· Guidelines to develop apps and services

· Device Playback Capabilities Specification (CTA-5003) (published Dec 2018)

· Requirements on devices for playback, currently focussing in MSE-based playback but not excluding player interop

· Web Media API Snapshot 2017 Test Suite:

· Online hosted version - free for public access (unblock port 8050)
· Open Source version (for porting to e.g. smart TVs)

In addition, to support the above content and device specifications, test suits are developed. An overview can be seen on Figure 8.
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Figure 8 Expected CTA WAVE test assets

At this stage, 4 different test assets are expected:

1) Test Runner that extends the WMAS tests in order to add media playback

2) Automated framework to detect playback behavior supported by dedicated test content sources and an observation framework

3) A content verifier that enables to check CMAF/CTA WAVE content against correctness

4) A set of test content based on CMAF with a specific MPD format for annotation. This can be used for playback tests

3.2  CTA WAVE Device Playback Requirements

An important aspect in the context of device requirements is the availability of a reference playback platform that enables a 5GSM/DASH client to use for media playback and decryption. Without limiting the usage of any DASH player, this assumption permits that content is authored such that platforms with certain restrictions can be used.

The DASH Client interacts with the media pipeline on the reference platform via a well-defined interface. The detailed definition of this interface may be out of scope of a 5G MS specification, but the general assumption of the playback, for example in dash.js, is an MSE/ EME reference pipeline. Furthermore, it is assumed that for interoperability and/or robustness of this interface that the reference playback platform supports the playback requirements defined by the Consumer Technology Association Web Application Video Ecosystem Project (CTA Wave) Device playback specification.

Finally, it is assumed that the reference playback platform can be used in order to query proper capabilities such that MPD information can be transformed into capability query, e.g. if a codec is supported.

The CTA WAVE device playback specification and the MSE/EME playback is a reference platform for the specification of media playback in 5GMS3.
3.3 Usage for Media Profiles and Device Capabilities

The following section provides and example, how reference to CTA WAVE can be applied for playback requirements of a media profile.
Media Profile: CMAF AVC HD ('cfhd') 

Introduction
The media profile CMAF AVC HD is defined in [WAVE-CON], clause 4.2 and [CMAF]. 

Capability Discovery Options

A device supporting this media profile shall support at least one of the following capability discovery mechanisms:

1) The “is supported type query” for the media profile with argument video/mp4 profile="cfhd" results in a yes.

2) The “is supported type query” for the codec with argument video/mp4 codec="XXX" or results in a yes with XXX defined in [WAVE-CON], Table 2.

3) The playback can be started by a CMAF header that conforms to the media profile of this specification.

Source Buffer Initialization Requirements

If no other video source buffer is available, then the device shall support the creation of a source buffer with any of the following codecs parameters AS DEFINED IN [WAVE-CON], clause 4.2 for this profile. 

Content Options

Support for this media profile implies that the device shall/should support playback of content for all content options enabled by the profile as defined in clause XXX. 

The following content options are highlighted for the purposes of testing the playback requirements and are considered to be the primary options for this version of the specification.  Note that other options supported within the media profile are also valid, but content providers should not expect that they have been tested.

Example Source Content Options

· 50Hz video, but subsampled to 25Hz for at least on Track in a Switching Set

· 60Hz video, 60/1.001 Hz but also subsampled to 30Hz and 30/1.001Hz [CMAF], Annex A.2.

· 16:9 picture aspect ratio square pixel [CMAF], clause 9.2.3 and 9.4.2.2.2. 

· At least one source sequence with another picture aspect ratio, non-square pixel with conformance cropping [reference to Media profile spec]

Elementary Stream Encoding Options

· Media containing VUI timing information [reference to Media profile spec]

· Media not containing VUI timing information[reference to Media profile spec]

Packaging Options

· avc1 sample entry type (parameter sets within the CMAF Header) [reference to Media profile spec]

· See CMAF clause 9.4.1.2 – set the AVC Visual Sample Entry

· avc3 sample entry type (in-band parameter sets) [reference to Media profile spec]

· See CMAF clause 9.4.1.2 – set the AVC Visual Sample Entry

· Single initialization constraints [reference to Media profile spec]

· See 7.3.4.2 and 9.2.11.4

· These constraints must be applied
· Non-single initialization constraints [reference to Media profile spec]

· Fragments containing one or multiple moof/mdat pairs [reference to Media profile spec]

· Multiple resolutions in Switching Set covering all profiles and levels that comply with the media profile 
· Multiple frame-rates in Switching Set (where these are within the same family)

· Encrypted content

· cbcs

· cenc

· anything else, e.g. partial encryption?

Event Messages
· Fragments containing event message boxes (both v0 and v1)
Playback Requirements

Support for this media profile implies that the device 

· shall support the following playback requirements as documented in clause 8
· 8.2 Sequential Track Playback
· 8.3 Random Access to Fragment
· 8.4 Random Access to Time
· 8.5 Switching Set Playback
· 8.6 Regular Playback of Chunked Content

· 8.7 Regular Playback of Chunked Content, non-aligned append

· 8.8 Playback over WAVE Baseline Splice Constraints

· 8.11 Full Screen Playback of Switching Sets

· should support the following playback requirements as documented in clause 8
· 8.9 Out-Of-Order Loading
· 8.10 Overlapping Fragments
· 8.12 Playback of Encrypted Content
· Event processing as defined in DASH-IF Application events.
· may support the following playback requirements as documented in clause 8
· 8.13 Restricted Splicing of Encrypted Content

· 8.14 Sequential Playback of Encrypted and Non-Encrypted Baseline Content
4
Event Processing

DASH-IF issued the "DASH Player’s Application Events and Timed Metadata Processing Models and APIs" that describes the proper event handling.
· The change request against IOP v4.3 for Community Review is accessible here and a pdf version.

· For the proper usage of Events and Timed Metadata distributed in DASH Media Presentations, APIs pertaining to subscription and notification delivery are beneficially defined between the DASH client and the application consuming the Events. This document adds a client processing model for Events.

· Community review is open until August 31st, 2019. Addition to IOP is expected by Q3/2019.

· Comments may be submitted through the github adding label "Community-Review" or public bugtracker
This Figure demonstrates a generic architecture of DASH Player including DASH Events and timed metadata tracks processing models. Processing requirements are defined.
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5
Proposed Structure of Specification
In order to specify the use of media in the context of 5GSM and streaming, it is proposed to setup a specification structure as follows:
1) Define a general set of call flows for establishing playback using information in manifest and HTTP headers for capability negotiation and codec setup.

2) Define media profiles following the principle done in CMAF and TS26.116, also with preferred content options and operation points. This should be done either by full 3GPP specification or by reference.

3) Define for each media profile suitable capability discovery, for example codecs strings, MIME Types and other. If 3GPP wants to recommend one way, it could do so.

4) Define for each media profile mandatory and recommended playback requirements. 

5) At the minimum elementary stream playback and sequential playback shall be supported for any media profile.
6
Proposal
It proposed to use the above initial baseline assumptions for media capabilities in profiles in TS26.511 and TS26.117.
By doing so 3GPP ensures that for the specifications in developed in during 5GMS stage 3, there is a development of test, conformance and reference tools in CTA WAVE.
Once matured, it is recommended that 3GPP informs CTA WAVE on referencing CTA WAVE.
�	Dr. Thomas Stockhammer, tsto@qti.qualcomm.com
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