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1 Introduction
During this year’s IBC in Amsterdam, Nokia was showcasing three cutting-edge projects that demonstrate the progress that is being made in standardisation of immersive media coding: 
· Versatile Video Coding (VVC), the next generation of a long successful line of video codecs; 
· the emerging MPEG video-based Point Cloud Compression (V-PCC) standard; 
· MPEG Network Based Media Processing (NBMP) & MPEG Omnidirectional Media Format (OMAF) standard-compliant 5G-Ready 360-video content creation and streaming (OMAF4Cloud). 
In addition, Nokia experts gave two technical talks on real-time V-PCC decoding and rendering, OMAF4Cloud, and one additional paper on emerging coding and transmission standards for Extended Reality (AR). Nokia’s technical paper about the V-PCC demo implementation was honoured with the best technical paper award [1] and the Nokia’s paper on OMAF standard-compliant 5G-Ready 360-video streaming was rated in the Top 10. 
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2 Versatile Video Coding (VVC) demo

Nokia demonstrated the superior video coding efficiency of the upcoming standard developed by the Joint Video Experts Team (JVET), compared to its previous High Efficiency Video Coding (HEVC) standard. As visitors to the Nokia booth were able to convince themselves, VVC achieves a bit rate reduction of about 40% for the same visual quality.
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3 Video-based Point Cloud Compression (V-PCC) demo

As one of the first companies, Nokia implemented a V-PCC decoder and AR rendering on current mobile hardware. This demonstration has been already shown to the standardisation community, e.g. at 3GPP and MPEG events, and was now revealed to the broader public. An early version of the demo source code is now publicly available in Github for research and standardization purposes [2].
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4 NBMP and OMAF standard-compliant 5G-Ready 360-video creation and streaming

Nokia provided world’s first OMAF version 1 compliant content Player and Creator implementation and made it publicly available in Github for research and standardization purposes [3]. OMAF version 2 is under development, including new features for 360⁰ media, for example overlays and multiple viewpoints. The presented IBC Demo included OMAF based viewport dependent streaming and streamable overlays in 360⁰  content, enabled with NBMP compliant cloud transcoding, OMAF metadata creation and DASH segmentation.
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[1] https://www.ibc.org/manage/nokia-technologies-and-innogiant-honoured-at-ibc/4423.article
[2] https://github.com/nokiatech/vpcc
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