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5.7
Distributing 360 A/V Content Library in 3GPP
5.7.1
Introduction: Content Library and Target Devices
A Service Provider has access to a library of 360 A/V content. The library is a mixture of content formats from user generated content, documentaries, promotional videos, as well as highlights of sports events. The latter content is replaced and updated daily. The content enables to change the field-of-view based on user interaction. The Service Provider wants to create a portal to distribute the content to mobile devices. The service provider wants to target two types of applications:

· View on a screen with the field-of-view for the content adjusted by manual interaction (e.g. mouse input or finger swipe)
· View in a HMD with head motion tracking. The Service Provider expects different types of consumption and rendering devices with different capabilities in terms of decoding and rendering capabilities.
The Service Provider has access to the original footage of the content and may encode and transcode it to appropriate formats. The footage includes different types of VR content, including

· For video:

· Monoscopic video, i.e. a spherical video without real depth perception.
· Stereoscopic video, i.e., a spherical video using a separate input for each eye.
· Different spatial and temporal resolutions. E.g., up to 16K and 240fps with 10 bit and 12bit as well as different color spaces and transfer characteristics.
· For audio:
· Channel-based audio
· Object-based audio

· Scene-based audio

· Mixtures of the above

The service provider wants to reach as many devices as possible and wants to minimize the amount of different formats that need to be produced while ensuring that the content is presented in highest quality on the different devices. 
5.7.2
Downloading Content

The service provider wants to enable that a certain amount of the the content can be downloaded to devices through HTTP and is played back on the device after downloading. The service provider wants to ensure that a device downloads only content that it can decode and render while providing the best user experience for the device capabilities.

5.7.3
Non-realtime MBMS distribution of VR content
Many of the devices support MBMS file delivery services. The service provider agrees with an MNO that certain content is pre-cached on mobile devices for offline consumption using MBMS file delivery services. The service provider wants to ensure that MBMS delivered content can be consumed by as many devices as possible.
5.7.3
Streaming Content

For certain content, the service provider wants to ensure that content is rendered instanstaneously after selection, so a DASH-based streaming is considered. The service provider wants to ensure that a device accesses only content that it can decode and render while providing the best user experience for the device capabilities. The service provider also wants to ensure that the available bandwidth for the user is used such that the rendered content for the user is shown in the highest quality possible.
5.8
Live Services consumed on HMD

5.8.1
Introduction

Roger has subscribed to a regular live TV service from a service provider that is distributed over 3GPP network. The service provides shows a tennis match of a Grand Slam tennis tournament and Roger is watching a TV program on his mobile device using a HMD. The TV program is rendered on a virtual screen in front of him. During the regular break while regular subscribers get ad breaks, the premium subscriber is offered the highlights of the recent points in an immersive environment providing a 360 degree view from different seats in the stadium. Roger can now consume during the ad break the full immersive experience for the highlights from a stadium view.
5.8.2
Streaming Content

The service provider offers the first rounds of the tournament as a unicast DASH-based live streaming service. The service provider wants to ensure that a device accesses only content that it can decode and render while providing the best user experience for the device capabilities. The service provider also wants to ensure that the available bandwidth for the user is used such that the rendered content for the user is shown in the highest quality possible and with an end-to-end latency that matches TV services 
5.8.3
MBMS Delivery of Content

With the success of service and the tournament heading towards the finals, the service provider decides to offer the live TV service over MBMS to address scalability issues. Both the regular TV content as well as the HMD-dedicated content is delivered over MBMS. The service provider wants to ensure that MBMS delivered content can be consumed by as many devices as possible.

5.9
Social TV and VR

5.9.1
Base Use Case

Alex and his friends have signed up to a service provider for a new live football experience. Alex watches a live football match on its HMD. The same is done by his friends, each at different places. All of them wear a headset with microphone to communicate. They connect socially to at least communicate verbally with each other. Everyone sees the football match in such way that they can comment a discuss the actions of the match live as if they would sit in front of the same TV. They experience at least the sound communication as if the friends are sitting next to each other at different fixed positioned seats. 
5.9.2
360 Experience
In an extended version each of them are placed at a virtual stadium seat and watch the match while being able to follow the action by head movement. 
