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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) and add AV1 as part of 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 the 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. AV1 Referencing in 3GPP
During the SA4 SWG Video Telco on March 2 [4], concerns were raised about AOM status and the referencing of AV1 specifications.
AOM is part of the Joint Development Foundation (JDF) that enables development of technical specifications, standards, and source code.  
TR 21.801, Clause 6.1.6 [5] defines the rules for referencing of documents:
“References should be given to Standards and Recommendations issued by recognized standardization bodies. Referencing of documents other than Standards and Recommendations are allowed under the following conditions:
all referenced text shall be publicly available in the English language during the approval phases and for the expected lifetime of the 3GPP TS or 3GPP TR, via the originating body or via the 3GPP Support Team;”
AOM documents and specification satisfy these rules as they are publicly available at a stable URL in English, which is the same as other existing references (e.g. the W3C). The AV1 specification is available without login, charge or other obstruction at <https://github.com/av1/specification/>. 
It should be noted that TR 26.955 already refers to test sequences that have been provided by AOM and its members.
4. Conclusion / Proposal
The sources propose to amend the work item proposal [1] 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). A revised WID is proposed in S4-210437. 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.
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