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1	Introduction
IBC is branded as “The World’s Most Influential Media, Entertainment & Technology Show” and as such a flagship venue for many multimedia topics. This year's edition also saw a lot of examples in Immersive Media and Technology directly relevant to our work in 3GPP SA4. This contribution tries to capture some notes and relevant links in relation to Immersive Media at IBC 2019. Please note that this is not a comprehensive list and SA4 delegates are invited to share more observations from IBC. Further the contribution is based on personal notes and as such purely for information.
[bookmark: _80m6xz5bg2at]2	Important links
All videos of all talks: 
https://ibc.gallery.video/ibctv/

All IBC conference papers: 
https://show.ibc.org/technical-papers-ibc2019

Recordings of all future zone talks:
https://www.theiabm.org/ibc-future-trends-theatre/?dm_i=2F0L,1H4EF,9BZFZ9,4Y04Z,1
[bookmark: _qpmok65lli5j]3	Relevant Demos / Booth
· Future Zone
· NHK, among many topics (8K, H265, etc) NHK presented a Social AR concept video (see here) to showcase the future of watching TV in your living room extended with photo-realistic virtual users
· VR Together, presented photo-realistic social Virtual Reality (LINK) with real-time animated mesh reconstruction  
· BBC, among many topics, presented AR museums use case (see here) with 5G edge rendering for AR on mobile devices
· Nokia, many of the relevant MPEG/3GPP topics (VPCC, OMAF and NBMP)
· Fraunhofer HHI, presented some advancement and improved quality of their 3D capture solution volucap
· Please add more with relevant link
[bookmark: _5gpfbgkaoyn2]4	Conference Sessions
[bookmark: _mq8r0elqcwrf]14 Sep 2019, Sat, 09:30 - 10:45, E102, Tech Talk: 'Good film choice - should be with you next Wednesday' Link Video of talks: link

	Talk
	Notes

	3GPP 5G Media Streaming Architecture
[image: ]
Frédéric Gabin, Standardization Manager Media / 3GPP SA4 Chairman - Ericsson
	“The 5G Media Streaming Architecture intends to offer a simpler and modular component integration model enabling services with different degrees of cooperation between ThirdParty content and service providers, broadcasters and Mobile Network operators. 
With such commitment, 3GPP enables the Media and Broadcast industry high-quality and value-added services and content to be efficiently delivered over 5G networks in cooperation with Mobile Network operators.”
Link to paper



[bookmark: _hbx8yimlm0ze]14 Sep 2019, Sat, 14:15 - 15:00, E102, How 5G enables Virtual and Augmented Reality Link to session Link to Video

	Talk
	Notes

	5G Features for Immersive media
[image: ]
Per Fröjdh (Ericsson)
	· Ericsson study: 5G consumer potential
· Core 5G architecture is in place but work on details like protokols is still ongoing 

	How 5G enables Virtual & Augmented Reality
[image: ]
Alia Sheikh (BBC R&D)
	· Many isides about the 5G AR Roman Bath experience from a user and creative perspective
· Virtual AR views can co-exist with objects of the real world and help people engage more

	How 5G enables Virtual & Augmented Reality (Part 2 - Remote Rendering)
[image: ]
James Gibson (BBC)
	· There are clear benefits for remote AR rendering (most of all battery consumption in the UE)
· Overall great use case and people do like and appreciate such AR experiences



[bookmark: _ckagorszfc60]14 Sep 2019, Sat, 15:30 - 16:45, E102, Tech Talk: Encoding immersion Link to session Link to video

	Talk
	Notes

	Real-time decoding and AR playback of the emerging MPEG video-based point cloud compression standard
[image: ]
Sebastian Schwarz, Research Leader- Volumetric Video Coding - Nokia Technologies
	· video-based point cloud compression (V-PCC) on today’s mobile hardware
· V-PCC is expected to be delivered as an international standard ISO/IEC 23090-5 in early 2020
· IBC2019 Best Technical Paper
Link to paper




[bookmark: _5fwb4ynmcgnc]16 Sep 2019, Mon, 11:45 - 13:00, E102, Tech Talk: Forging the next generation of 360° entertainment Link Link to Video

	Talk
	Notes

	The Immersive Audience Experience Evaluation Toolkit 
[image: ]
Jonathan Freeman
	- Great explanation and toolkit to evaluate immersive media

Link to Paper

	OMAF4Cloud: Standards-ENABLED 360° video Creation as a Service 
[image: ]
Yu You
	- Good outline of MPEG and OMAF activities
NBMP is in development to expected to reach - final draft until end of year or early next year

Link to Paper

	Everyday photo-realistic social VR: Communicate and collaborate with an enhanced co-presence and immersion
[image: ]
Simon Gunkel
	- Example of 6 photo-realisitc VR communication immersive experiences
- Let's make immersive experiences photo-realisitic inclusion multi-user communication

Link to Paper




[bookmark: _uq6ompup1l5i]16 Sep 2019, Mon, 13:45 - 15:00, E102, Tech Talk: VR meets AR: Real and virtual spaces become one Link link to video

	Talk
	Notes

	Lessons learnt during one year of commercial volumetric video production
[image: ]
Oliver Schreer 
	- many improvements in workflow, production and performance

Link to paper

	AR/VR for Various Viewing Styles in the Future Broadcasting
[image: ]
Hiroyuki Kawakita
	- consumer AR glasses shares will start 2022 
- AR/VR is sometimes called “metamedia”
- many details of different use cases in a compact presentation:
   -  “For AR/VR” case #1: VR viewing system using 8K display
   -  “For AR/VR” case #2: AR broadcasting synchronization system
   -  “By AR/VR” case #1: Augmented TV
   -  “By AR/VR” case #2: 360 video delivering system to see outside the frame
   -  “For AR/VR” case #3: High-immersive VR production using 8K cameras
   -  “By AR/VR” case #3: Utilizing 360 video with alpha-channel
   -  “By AR/VR” case #3.1: Prototyping an app moving 2D video spatially
   -  “By AR/VR” case #4: Sharing VR experience
- remaining problem is resolution of HMD

Link to paper

	Evaluating the quality of mulit-camera video capture and view-point interpolation for 6dof AR/VR applications
[image: ]

Chris Varekamp
	- simulation of ray-traced images to predict the quality of a 6DoF video broadcast 
- the system allows systematic evaluation of 6DoF technology


Link to paper



4	Conclusions
In conclusion many of the relevant topics in Immersive Media we address in SA4 were also presented well during IBC. This is they were presented not only from companies already acting in the context of 3GPP but also from other companies confirming the relevance of the topics. In particular to name a few topics:
· XR Communication (NHK, VRTogether)
· Volumetric Media (i.e. Point cloud video; Nokia, HHI)
· [bookmark: _GoBack]5G and Edge / network-based processing (Nokia, BBC)
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ISO/IEC 23090 - Part 5: Video-based Point Cloud Compression (V-PCC)
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OMAF4Cloud as a Service: overlay designer demo
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