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1
Introduction
This document addresses issues on how deal with Device Media Capabilities for 5GMS. It relates to TS26.511 and how to structure it. Both, downlink streaming and uplink streaming are addressed.

2
5G Media Downlink Streaming

2.1
Introduction

The latest diagram from stage-2 is provided in the below figure. 
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TS26.511 should deal with the green pieces below, namely

1. Media Decapsulation and the related M7d API

2. Media Decryption and the related M7d API

3. Media Decoders and the related M7d API

4. Media Presentation and Rendering and the related M7d API

Another issue is capability discovery that should be addressed.

The Media Access client is expected to be dealt with in TS26.247, please check S4-AHI883.

We also have identified different Scenarios in TS26.511 such as TV Services and VR Streaming. For this clause, this is left aside and the focus is on the two scenarios documented in TS26.501, namely DASH-based streaming and Progressive Download. Discussion on these scenarios are further document below.
2.2
Media Decoding Capabilities
Let's start with Media Decoding Capabilities. As an example, in TS26.117 media decoding capabilities for profiles are defined in clause 5.2 for different audio codecs. For video, these decoding capabilities are not yet defined in a single place. 

It is proposed 
· To separate video decoding capabilities for a specific codec/complexity from the requirements on what is to be supported. This allows to have detailed interop specifications beyond regular profiles.

· to define video decoding capabilities in TS 26.511 at a single place (Clause YYY):

· to use a separate clause or even an Annex for this purpose as this information may preferably be defined in a separate specification and may be moved out at a later stage.
· To apply the same process for any other media type that is specified in TS26.511. T

· To refer to TS26.117 for speech/audio codecs
TS26.511 then just lists media decoding capabilities as follows:

· A 5GMS client shall/should/may support XXX decoding capabilities as defined in clause YYY.  

· A 5GMS client shall/should/may support XXX decoding capabilities as defined in clause 5.2 TS26.117.  

It is proposed to list media decoding capabilities for the default 5GMS downlink streaming client at a single place according to the above structure. It is even proposed to create a single clause for this in TS 26.511 and remove all "scenario" and "profile" aspects.
For speech/audio, it is proposed to 

· Use the media decoding capabilities in TS26.117

· reuse the PSS capabilities in terms of may/should/shall except

· make AMR-WB+ a may instead of a should

· mandate the support of EVS decoding capability
For video, it is proposed to
· Define the operation points of TS26.116 as media decoding capabilities after careful checking if all restrictions apply.
· Add one operation point, namely H.264/AVC level 5.2 as defined in TS26.118

· Reuse the PSS capabilities for the may/should/shall except
· Make the decoding capabilities of H.265/HEVC Full HD Operation Point mandatory
2.3
Media Profiles and Media Decapsulation
We believe that for now, less is better than too much. Rather build on top of something than make it to rich and unclear for the time-being. If we speak about 5G Media Streaming that addresses progressive download as well as DASH-based streaming, then the usage of a fragmented file format is preferable and there is no reason to not use it. 

Based on this it is proposed that:

· media decapsulation and profiles are based on the structural requirements of CMAF second edition cmfc brand as documented in ISO/IEC 23000-19.
· media playback is based on the CTA WAVE device playback capability functionalities in CTA 5003, clause 8.

For the specification, the following is proposed:
· Create a separate section for 5G Media Streaming Downlink Profiles
· Write an introduction that this addresses the usage of the media capabilities defined the other clause in the case of 5GMS downlink streaming

· Provide the context from above on CMAF and CTA WAVE

· Reference the playback requirements in clause 7 of TS26.117 for audio 

· Create a separate clause that documents the Media Profile and Playback Requirements for each of the defined decoding capabilities.
· Write the following specification text for each media profile

· If the media codec is used for 5GMS downlink streaming, then it shall support the Device playback requirements as defined in clause XXX of TS26.117 
· If the media codec is used for 5GMS downlink streaming, then it shall support the Device playback requirements as defined in clause YYY of TS 26.511.

2.4
Encrypted Media

It is proposed to recommend media encryption following the CTA WAVE specification. See below the latest draft text.
General

The encryption of WAVE Media Profiles SHALL be compliant with [CMAF] clause 8, using either the ‘cenc’ AES-CTR scheme or the ‘cbcs’ AES-CBC subsample pattern encryption scheme, as specified in [CENC], clause 10.1 and 10.4, respectively. 

Note some [CMAF] encryption constraints which are recommendations in [CENC] are requirements in [CMAF]. See [CMAF], clause 8.2.3.

Application of the ‘cbcs’ mode of Common Encryption 

The ‘cbcs’ mode of Common Encryption uses pattern encryption as defined in clause 9.6 of   [CENC]. This pattern consists of the number of encrypted cipher blocks indicated by the field default_crypt_byte_block or crypt_byte_block (if present in a sample group description) followed by the number of unencrypted sample data blocks indicated by the field default_skip_byte_block or skip_byte_block (if present in a sample group description). 

The Pattern Block length = crypt_byte_block + skip_byte_block and the encrypt:skip pattern is crypt_byte_block:skip_byte_block . 

· Clause 10.4.1 of [CENC] requires non-video encrypted tracks be protected using a full sample encryption scheme such as ‘cbc1’. 

· Clause 10.4.1 of [CENC] recommends a Pattern Block length of 10. 

· Clause 10.4.2 of [CENC] recommends a encrypt:skip pattern of 1:9 (i.e. 10% encryption). 

To ensure interoperability with platforms which are limited to supporting only one encrypt:skip pattern, application of ‘cbcs’ mode encryption of WAVE media profiles SHALL follow the following rules:

· Packaging WAVE Video Media Profiles using the ‘cbcs’ mode of Common Encryption [CENC] SHALL use a Pattern Block length of 10 and an encrypt:skip pattern of 1:9. 

· Packaging WAVE Non-Video Media Profiles using the ‘cbcs’ mode of Common Encryption [CENC] SHALL be encrypted using the ‘cbc1’ encryption scheme, clause 9.7 of [CENC].

2.5
Capability Discovery
It is proposed to add a capability discovery following the CTA WAVE specifications.
· Add potentially relevant content options

· Add a capability discovery clause

2.6
Content Options
Tbd

2.7
Template Section for Media Profile

Below is a template for the Media Profile. Adaptation is necessary.
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="avc1.640028" or video/mp4 codec="avc3.640028" results in a yes as defined in [WAVE-CON], Table 1.

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 codecs parameters video/mp4 codec="avc1.640028" or video/mp4 codec="avc3.640028" results in a yes as defined in [WAVE-CON], Table 1 for this profile. 

Content Options

Support for this media profile implies that the device should support playback of content (as defined in clause 10.2.2.5) for all content options enabled by the profile. 

Support for this media profile implies that the device shall support playback of content (as defined in clause 10.2.2.5)  for all parameters suitable for this profile as defined in clause 10.2.1. 

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.

Content options in italics are considered of higher priority for testing and are prioritized as they may for example cause problems during playback.

Source Content Options

· 50Hz video 

· 60Hz video, 60/1.001 Hz 
· Priority is given to 1920x1080p25 and 1280x720p50

· 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 following the example in Annex C.8 of [CMAF] specification.

Elementary Stream Encoding Options

· with and without picture timing SEI message (CHECK DETAILS)
· with and without VUI timing information (CHECK DETAILS)
CMAF Options

· Sample entry, see CMAF clause 9.4.1.2. Two options

· avc1 sample entry type (parameter sets within the CMAF Header) 

· avc3 sample entry type (in-band parameter sets) without parameter sets within the CMAF header

· avc3 sample entry type (in-band parameter sets) with parameter sets within the CMAF header

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

· CMAF Fragment durations

· 2 seconds

· 5 seconds

· Initialization Constraints. Two options

· Regular Switching Set, do not apply CMAF clause 7.3.4.2 and 9.2.11.4

· Single initialization constraints, see CMAF clause 7.3.4.2 and 9.2.11.4

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

· Fragment is 1 chunk

· Fragment contains multiple chunks (p-frame to p-frame with b-frames)

· Each sample constitutes a chunk (p-frame only)

· Switching Set encoding following CMAF, Annex C.9 recommendation. At least one of each of the following options 

· No spatial or temporal subsetting
· Spatial subsampling of video according to CMAF, Annex C.2 recommendation
· Spatial and temporal subsampling and scaling of video according to CMAF, Annex C.1 recommendation for each 50 Hz and 60 Hz family
· CMAF, Annex C.9.3 recommendation for video on demand

· CMAF, Annex C.9.4 recommendation for low-latency live 
· Encrypted content. At least one of each of the following options

· unencrypted
· NOTE:  When creating test content, it should be ensured that test cases covering all the other content options are all available unencrypted (i.e. that we don't have sparse coverage in which some other features are only tested with encrypted content - this would make debugging more challenging).
· cbcs with the configuration according to new content spec
· cenc

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
· Shall be tested for all prioritized content options

· May be tested for the remaining content options

· 8.3 Random Access to Fragment
· Shall be tested for all prioritized content options

· May be tested for the remaining content options

· 8.4 Random Access to Time
· Shall be tested for all prioritized content options

· May be tested for the remaining content options

· 8.5 Switching Set Playback
· Shall be tested for all prioritized content options

· May be tested for the remaining content options

· 8.6 Regular Playback of Chunked Content
· Only used chunked content

· Shall be tested for all prioritized content options

· May be tested for the remaining content options

· 8.7 Regular Playback of Chunked Content, non-aligned append
· Shall be tested for all prioritized content options

· May be tested for the remaining content options

· 8.8 Playback over WAVE Baseline Splice Constraints
· Shall be tested for all prioritized content options

· May be tested for the remaining content options

· 8.11 Full Screen Playback of Switching Sets
· Shall be tested for all prioritized content options

· May be tested for the remaining content options

· should support the following playback requirements as documented in clause 8
· 8.9 Out-Of-Order Loading
· for all prioritized content options
· 8.10 Overlapping Fragments
· for all prioritized content options
· 8.12 Playback of Encrypted Content
· Only encrypted content

· for all prioritized content options
· may support the following playback requirements as documented in clause 8
· 8.13 Restricted Splicing of Encrypted Content
· for all prioritized content options
· 8.14 Sequential Playback of Encrypted and Non-Encrypted Baseline Content
· for all prioritized content options
Test Case Prioritizations

This clause provides a set of prioritized test cases. Test cases provide a combination of specific content options and playback requirements.
3
5G Media Uplink Streaming

Tbd

4
Scenarios

It is proposed to move the scenarios VR and TV into separate sections and just repeat what we have for PSS for now. In the future, it would be good that these "verticals" are build on top of existing profiles.
5
Proposal

The following is proposed:

· Adopt the proposals in clause 2
· Follow a similar principle for uplink streaming
· Adopt the proposal in clause 4

Once agreed, this should be reflected in an update to TS 26.511.
�	Dr. Thomas Stockhammer, tsto@qti.qualcomm.com
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