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Abstract: This paper proposes introductory use cases for extreme real-time communications.
5
Use Cases

5.1
Extreme real-time communications and the tactile internet
5.1.1
Description

As mentioned in the NGMN 5G whitepaper and SID for SMARTER, “extreme real-time communications” present tight requirements for communications networks.  Another term to describe extreme real-time applications is the “tactile internet” as described by Gerhard Fettweis.  Tactile internet applications require extremely low latency and high reliability and security.

Example of extreme real-time communications include:

-
Truly immersive, proximal cloud driven virtual reality

-
Remote control of vehicles and robots, real-time control of flying/driving things

-
Remote health care, monitoring, diagnosis, treatment, surgery.

Target 1ms RTT implies endpoints must be physically close.  Maximum distance between endpoints depends on delay budget per link.
5.1.2
Pre-conditions

Max is shopping for a new place to live. His real estate agent Charles has lent him a virtual reality headset to preview houses.  Charles also provides Max with access to high-resolution 3D files of each property, generated with techniques such as visual odometry to provide dimensionally accurate representations.  Charles can also supply a remote controlled drone to allow Max to explore property in real time.
5.1.3
Service Flows

1.  Max straps on his goggles and starts shopping.  His eyes are presented with life-like images of the subject properties; he can look around the rooms and navigate the property as if he were present.  Max can also measure spaces, test if his furniture will fit, etc.

2.  For short-listed properties, Charles deploys the drone.  In this use case, extreme real-time requirements come into play.  Max looks left, drone looks left (naturally and immediately, movement to photons in 10 ms to avoid queasiness.)  Max can also communicate and ask questions using the drone.  (Drone provides a form of telepresence.)
5.1.4
Post-conditions

Max saves hours by previewing houses using virtual reality. Charles makes more money by not wasting his time showing clients properties that are unsuitable.

5.1.5
Potential Service Requirements
The system shall support 1ms RTT between mobile devices and nodes in the nearby internet. 
5.1.6
Potential Operational Requirements
