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5G service space Enhanced Mobile Broadband

Tactile for
B the masses

3D video, UHD screens

. |7Work and play in the cloud

Augmented reality

Gigabytes in a second

Smart Home/Building =

— Industry automation

Mission critical application,

Voice .

e.g. e-health
Smart City =] Self Driving Car
vy Future IMT
Massive Machine Type Ultra-reliable and Low Latency
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Bandwidth Requirements

YouTubeyuidelines recommendk bitratesin the range oB85-85
Mbps, depending on frame rate and dynamic range.

Content creators are gradually moving8Kresolution camera rigs
but the bandwidth constraint is limiting the reach of tlmientent

For the viewers to have same Quality of Experience (QoE) as 4K
resolution in 2D screen860 videoshould be higher tha@4Kin
resolution for each eye



Average Wireless Network Speeds

Country/Region | oo T2 | change | Change
s L te L 2 '** 0 The average connection speeds for tl
1 South Korea 28.6 92.3% 17% . .
5 | Nenvey s | wam | g | countries in the world are between 1€
3 | Sweden 22.5 1.3% 9.2% 28.6 Mbps
o Hong Kong 21:9 -0.2% 10%
e I 217 | 21% 16% | . _ _ _
2 | Brln TR = 0 Acceptable user experience is highly
7 | Singapore | 203 | o08% 23% | for the vast majority of users.
8 Japan 20.2 3.1% 1%
9 ‘ Denmark | 20.1 | -2.9% 17%
| 10 | United States | 18.7 | 8.8% 22%

Figure 6: Average Connection Speed (IPv4) by Country/Region
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Human Visual System

Human Eye Anatomy
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Human Visual System
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FoV of Human Vision

A Visual acuity declines by abouit 50%
from the center tpley@mhd which it
declines more steeply.

A Color perception is sirtud @e2@ at
40,

A 30 is typically considered the thresh
colagrception



Eye Tracking: Foveal rendering

A Content already fully available at clier

A Used to reduce processing costs (abc
deliveringad@vels

C Lo 4R Alt requires a ma
P Rl lowers achievEdiimances

Foveal area - full resolution ———=3

Para-foveal area - 50% Res.




Eye Tracking: Market

Google buys Eyefluence eye-tracking startup

v Lucas Matney (@lucas_matney
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Eyefluence

Oculus acquires eye-tracking startup The Eye Tribe

Jorh Constine | §othoomstnw
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The direction you look could one day control your VR or mobile experience thanks to
Facebook and Oculus’ latest buy, The Eyo Tribe, Oculus confirms to me that this is an official
SCQUESITION

Crunchbase

Queaslies

FORTUNE 500

Apple Acquires Eye-Tracking Tech Firm for
Augmented Reality

Robert Hackett n
Jun 27,2017
Apple has acquired SensoMotoric Instruments, a company that specializes in

eye-tracking technology useful for virtual reality (VR) and augmented reality
(AR) applications.
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