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Introduction
VR Industry Status

There are almost as many audio solutions as there are VR solutions. All address differing commercial and technical requirements. VR currently is pre-revenue in most cases, commercial issues are paramount. Reach and availability is key too, if VR is to go mainstream.
The VR/entertainment mass market can be split up in 2 categories:

1. Mainstream and Casual VR. 

· Devices will be cost sensitive
· VR will be a 2ndary or 3iary function
· VR 360, UGC orientated, content often free or low cost
· QoE limited by screen resolution and HMD adaptors, and audio playback often through phone-speakers instead of dedicated headphones
2. High-end premium, Next-Gen VR
· Premium smartphones and dedicated VR devices, with headphones or 2D/3D speaker setups
· Highly competitive market, similar to premium VoD
· Differentiated by technical features and unique/exclusive content
· Innovation in QoE critical to success
Entertainment use cases in the real world never rely on a single mandated solution.
· The 3GPP work on TV use cases indicate how things work in reality – and this is just related to broadcast
· For VR there will likely be more differences due to – TV/HMD form factors, DVB/ATSC/BluRay standards, VOD, UGC, Google, Facebook, Netflix, and others
· But they do appreciate having a pre-deployed baseline/fallback to work from
· And a solid framework on which to innovate
Many have tried to “pick a winner” or force the whole industry to choose “one” brand new solution package, none have been successful. Even in the cases where ubiquity/semi ubiquity of a solution is achieved, this is not normally chosen via standardization, it is typically reliant on market success.
Lessons from VOD
VOD has prospered from having a baseline functionality which can be relied upon to already be available in most devices – (stereo AAC, H.264). This functionality provides a good baseline experience for an ubiquitous mass-market service.
Most premium VOD and higher value services choose to offer more and deploy premium solutions – e.g. today it’s Dolby Atmos, Dolby Vision.

UGC/social ecosystems chose other solutions to better suit their business needs (Vorbis, Opus, VP9).
Despite using different codec solutions, there are commonalities. Most VOD delivery is based on common formats, HLS, MP2TS, DASH, ISOBMFF. These formats transcend the need to mandate solutions down to codec and DRM level.
Real challenge for VR is again the content delivery, rather than the coding. The complexity/cost of delivery solution is (again) almost incomparable. Developed frameworks need to work for both strands – Mass Market, and Premium.
It is unlikely that just one VR solution will be dominant in future, and even if so, currently no one knows which one.
Communication use cases

An additional category of VR use cases – communication – is very relevant in scope of 3GPP.
Communications use cases have somewhat moved in the direction as described for entertainment use cases but are still more well suited to ubiquitous mandated solutions due to much more strict requirements imposed by the use case. End-to-end latency and service compatibility, are much more essential for communication use cases and have traditionally been lesser critical for entertainment use cases. 
What is really needed for VR
An architecture that is flexible enough and defines required metadata and containers for current and new features. Mandating any specific codec (apart from baseline capability) seems too far-fetched.
VR is not yet mature and innovation is still fast paced, now VR audio and video solutions will emerge in the next years, as will other essential components which are currently probably not even considered by 3GPP, like DRM/encryption suitable for VR.

Premium Entertainment VR use cases will want to innovate quickly and don’t want to be limited by specification update cycles.

Proposal

Per the rationale explained above we are proposing to add the text below to the technical report.

Definition of a flexible delivery architecture for VR use cases

An end-to-end architecture should be created to enable innovation; A delivery architecture that can carry the mass-market use cases, but can also accommodate newer solutions as they emerge and become commercially successful. This end-to-end architecture should include general signalling capabilities for newer codecs such as MPEG-H, AC-4, potential extensions to existing MTSI codecs (EVS), and video codecs.
The work should distinguish between commercial requirements, technical requirements and available technologies to enable Entertainment vs Communication use cases. Although technical solutions may meet the requirements of both classes of use cases.

The proposed scope of a subsequent work item should consider: 

· the definition of a “Baseline Configuration” to ensure the initial mass-market use-cases, i.e. only mandate a VR system based on existing 3GPP audio codecs (e.g. EVS, eAAC+), and possibly also for video (H.264, H.265)
· the use or adaptation of the MPEG/OMAF container format for content delivery 
· the definition of signalling to allow the system to carry other higher profile “Advanced Media Formats” (audio objects/scenes) with other, optional codecs

· end-2-end latency requirements for Entertainment and Communication use cases

The baseline profile defined initially should be reviewed later to assess if it should include higher configurations or other codecs when the market has matured.
The proposal for a basic coding configurations for VR audio is:

· Use a 3GPP native audio codec with 4.0ch, FOA, ACN/SN3D channel order

· Audio rendering to be kept out of scope of the normative work on audio

· The referencing or specification of a non-normative example renderer should be considered
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