abit Society.
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Going forward, not only does teleworking
look like it will continue to grow, now, the
traditional concept of the office, for many,
looks like it may die forever. With the right
collaborative tools, supported by stable
high-capacity broadband, workers can be
extremely effective working remotely.







T L R



VIDEO. STREAMING.
CONFERENCING.
GAMING. EVERYTHING.

Netflix and YouTube are household
names. The revolution they started in
online video streaming has opened the
door to a growing number of streaming
providers, including Disney+, Hulu,
Apple, Universal, HBO Max, Facebook
Watch, DC Universe, Discovery, and
more. These services are consuming
our time and capturing our attention.

Additional cloud applications that are
compounding the consumption of
bandwidth include cloud recording
UHD security cameras, VR streaming,
cloud gaming, HD/UHD virtual reality
applications, and, most recently, game
steaming. Following the lead from
Spotify and Netflix, PlayStation Now,
GeForce Now, Project xCloud, and
the new Google Stadia are just a few

of many cloud gaming subscription-
based services. Popular titles like
Destiny 2 on Google Stadia commands
a sustained bandwidth consumption

of 40Mbps downstream at 4K 60FPS
video resolution per player in the

home. Microsoft X-Cloud and Nvidia
Geforce Now claim sustained bandwidth
consumption of between 30Mbps

and 50Mbps at 1080P 60FPS video
resolution. The economics of virtual
gaming consoles using lower-cost, cloud-
based compute resources, coupled with
the sustained income from subscription-
based services being delivered on TVs
of increasing size and resolution, will
ensure that Neilson’s Law, which states
that a high-end user's connection speed
grows by 50% per year.

Global Application Category Traffic Share

Audio Streaming
Cloud

Messaging
Security and VPN
Marketplace

File Sharing
Social

Gaming

Web

Video Streaming

0.0% 10.0% 20.0% 30.0%

rhn]'m

40.0% 50.0% 60.0% 70.0%

B Upstream B Downstream

Sandvine "The Global Internet Phenomena Report" September 2019

Along with a proliferation in the
number of streaming service providers
and video applications comes the
advent of 4K and 8K resolution. As
they go mainstream, a single 4K video
will grow three-to-five times in size
from a Full HD video, requiring about
15-18 Mbps, while a single 8K video
will grow another three-to-five times in
size from a 4K video.

As a larger proportion of people begin
to work remotely, spending more time
at home and relying more heavily

on video conferencing and virtual
meeting applications, the impact on
upstream bandwidth is going to be
especially critical. Operators will soon

be advertising not only downstream
speeds but also upstream speeds,
enabling users to interact and
communicate with the network just
as they would to get information from
the network.

At home, people will need more
bandwidth as long-form, large-
screen, and bandwidth-heavy video
conferencing applications require
more symmetrical bandwidth to
achieve high, quality versus social
video on smaller screens. A consumer
paying for a video service expects
quality. If you fail to deliver on that
expectation, the cord will be cut.







XGS-PON fed

MDU with
Gfast (10G)

GPON-fed
MDU (1G)

ll‘
‘l

GPON-fed
SFU (1G)

Small Cell
Backhaul
(Multi-Gig)

Self “Or9anising,
self ‘heﬂling mesh

SMB
Broadband

SFU
Broadband
(1G)
Gfast Metnet 60G
Backhaul (CPE)
(Multi-Gig)

Up to
32 CPE

(g C

Metnet 60G
Source ADTRAN (NOde)



o

How do'we bring these applications to
life and meet the bandwidth needs of
end-users with speed, agility, and re-
duced capital and operational burden?
The first step is bringing fibre as close as
possible to the enduser.

ned before, not
etworks are equal. The technc
used to light the fibre has a big impz
the applications the network can
As we move toward a world ths
8K video and game streamin
next couple of years, we
the technologies we are u
GPON-fed our fibre assets can cope
MDU (1G) the predicted growth but ¢ anned : [
surges in demand. Equally ant will / [

be the location of Content Delivery Net-

works and cloud computing resource ’ . 4
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ADTRAN

ADTRAN innovations advance the Gigabit
Society goals and maximize returns from
fibre investments. With the most widely
deployed XGS-PON FTTH solution in
Europe, ADTRAN has the right experience
and the right people in the UK and Ireland to
ensure your success.

Learn more at adtran.com/altnets
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