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[bookmark: _drhmtplhdxm1][bookmark: _8xofb9j6jquz][bookmark: _Toc89355102][bookmark: _Toc92653483][bookmark: _Toc86818298]Overview
To make it easier to track ongoing discussions the remaining open questions regarding the AV1 configuration settings have been moved to GitHub, as issues relating to 5G Video Content Hosting, here: https://github.com/haudiobe/5G-Video-Content/issues. 
We believe this would be an improvement over tracking the discussions by email. To ensure that a paper trail is created through contributions to the Video SWG, we are submitting a contribution linking the original questions to their corresponding GitHub issue.
[bookmark: _Toc92653484]Open Questions
[bookmark: _Toc92653485]Q2: Can you please provide information on the content of repeated frames?
The total number of encoded frames in the bitstream, including “real” frames and “dummy” frames, is determined by GOP size and the input frame number.
For details see “Reported AV1 Issue: Some participants observed repeated frames and possible content dependent encoding”,  https://github.com/haudiobe/5G-Video-Content/issues/28 
[bookmark: _Toc92653486]Q3: What is the encoding process utilized to decide on coding of repeated frames, is this process QP or content dependent?
[bookmark: _Toc92653487]The coding of “repeated” frame is determined by the GOP structure, encoding order and QP.
For details see “Reported AV1 Issue: Some participants observed repeated frames and possible content dependent encoding”,  https://github.com/haudiobe/5G-Video-Content/issues/28 
Q4: Are there any other content-dependent processes in AV1 encoder that alter the coding and prediction structure?
[bookmark: _Toc92653488]We recently determined  the decision whether to encode an overlay frame is in fact content dependent. We will fix this in an update to the AV1 configuration.
For details see “Reported AV1 Issue: Some participants observed repeated frames and possible content dependent encoding”,  https://github.com/haudiobe/5G-Video-Content/issues/28 
Q5: Could you please clarify if AV1 SW in provided configurations utilizes any element of content adaptive bitrate allocation, e.g., lambda change, or prediction structure change?
In the provided 3GPP configuration, only constant QP mode is used. There are not any bit rate control or prediction structure change. Lambda value is calculated based on QP and frame type only.
For details see https://github.com/haudiobe/5G-Video-Content/issues/29 
[bookmark: _Toc92653489]Q6:  Is there any other content-dependent frame-level decisions encoder makes and worth to be mentioned? We observe a non-periodical PSNR fluctuations for key frames in some sequences. The behavior which seems to be not present in neither of (other) codecs under categorization. One example of such bitstream featuring non-periodical behavior is Rainfruit of Scenario 1 (Sc1_S02) coded with QP=27[A1] .
In the referenced example, the lower PSNR value for the first few frames is caused by the KeyFrame Filtering. There are a lot of high frequency details in the original source, as shown in the below screenshot. When keyframe filtering is enabled, it causes lower PSNR value for the Key frame and few following frames.
For details see “Reported AV1 Issue: some participants observed apparent content adaptive bitrate allocation & frame level encoder decisions”, https://github.com/haudiobe/5G-Video-Content/issues/29 
[bookmark: _Toc92653490]Q7: Provide information on the functionality and scope of the GOP-level and frame-level multipass processing utilized by AV1 encoder with suggested configurations.
in the current configurations for AV1, only single pass encoding (for sequence/frame/superblock level decisions) is used by specifying “--passes=1 --use-fixed-qp-offsets=1”. This includes GOP size, hierarchical reference structure, frame type, and QP assignment among others, which are all fixed based on the arguments specified at command line.
For details see “Reported AV1 Issue: some participants observed apparent multipass encoding”,  https://github.com/haudiobe/5G-Video-Content/issues/30 
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