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1. Introduction
The 5G Video Study [1] has the objectives of identifying relevant interoperability requirements, performance characteristics and implementation constraints of video coding standards in 5G services. The focus is on the coding standards H.264/AVC and H.265/HEVC, currently specified in 3GPP. The study is also proposing to include initial characterization of more recent video coding standards such as VVC and EVC from MPEG.
The sources propose to document the existence of the AV1 coding standard developed by the Alliance for Open Media (AOMedia) in this initial characterization phase. This addition will make the technical report 26.955 even more comprehensive in its objective to draw an accurate overview of the Video Coding landscape.
2. Why considering AV1
Historically, 3GPP SA4 has mainly considered MPEG video coding standards and their corresponding encoder and decoder implementations in its specification and studies. However, other coding standards are available and deployed in the multimedia industry, that could be worthwhile addressing in the 5G Video characterization study. 
The Alliance for Open Media finalized the AV1 video coding specification in 2018 [2]. This specification is being actively deployed in services that overlap with some of the five scenarios studied in FS_5GVideo study. Furthermore, more and more 5G-capable devices support AV1 [3], making it relevant to be part of the study. Consequently, the focus will be put on the performance evaluation in the context of the already defined 5G media scenarios in TR 26.955. 
3. Conclusion / Proposal
The sources propose to include AV1 as part of the new video coding specifications under consideration to be characterized and compared to the 3GPP anchors (AVC and HEVC). The sources are committed to support running the required encodings and adding the appropriate configuration files to the framework, as well as documenting the performance results in the technical report. Annex A contains a text proposition to introduce AV1 in TR 26.955, Clause 8.
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5. Annex A
Change 1
[bookmark: _Toc55813063][bookmark: _Toc49377071][bookmark: _Toc63850830]8.1	Introduction
This clause collects initial information on how new codecs under development in ISO/IEC SC29 WG 4 / WG 5 (MPEG Video / JVET)WG11 (MPEG)/JVET (in particular including VVC and EVC) and by the Alliance for Open Media (in particular AV1), may meet the above criteria based on the characterization results provided for example by ISO/IEC SC29 (MPEG Video / JVET).

Editor’s Note: It is expected that the preliminary coding performances documented in the following clauses for VCC and EVC will be updated by the latest results from JVET and MPEG when made available.
End of change 1

Change 2 
8.4	AV1
[bookmark: _Toc55813065][bookmark: _Toc49377073][bookmark: _Toc63850832]8.4.1	Overview
AOMedia Video 1 (AV1) [x] is a video coding format initially designed for video transmissions over the Internet. It was developed by the Alliance for Open Media (AOMedia), a consortium founded in 2015 that regroups more than 40 companies that includes semiconductor firms, video on demand providers, video content producers, software development companies and web browser vendors. The AV1 bitstream specification includes a reference video codec.
Feature wise, AV1 is specifically designed for real-time applications (especially WebRTC) and can support high resolutions, high dynamic range and wide color gamut formats and high frame rates. It fully supports the ITU-R BT.2100 recommendation as well as the HDR10+ format for HDR applications and can support up to 12 bits of precision per color component. 

AV1 defines three profiles for decoders. The “Main”, “High” and “Professional” profiles. The “Main” profile allows for a bit depth of 8-bits or 10-bits per sample with 4:0:0 (greyscale) and 4:2:0 (quarter) chroma sampling. The “High” profile further adds support for 4:4:4 chroma sampling (no subsampling). The “Professional” profile extends capabilities to full support for 4:0:0, 4:2:0, 4:2:2 (half) and 4:4:4 chroma sub-sampling with 8, 10, and 12 bit color depths.
AOM standardized containerization of AV1 within ISOBMFF in “AV1 Codec ISO Media File Format Binding,” Dec 2019. This format has been adopted for use by YouTube. 
End of change 2
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