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" How 5G is Pushing Processing

to the Edge
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Who Is Inseego? VISI N
summit

5G

loT & Mobile
4G/5G Solutions

U.S. — based: Inc. 1996; NASDAQ: INSG

* Target customers
ool /7 » Service providers, Fortune 500 enterprise,
(} noaf 75 consumers, government and first responders
" « Patent innovations shaping mobile technologies

loT Cloud Fixed Wireless

Solutions Access
(FWA)

« Technology leader in intelligent device-to-cloud solutions
« Core member of 5G ecosystem

. * 100% designed and developed in the USA
I nseego © 2020 Inseego 2
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The Edge
What is it, and

ic?

It Such a Hot Top
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Transformation At The Edge Sibedded

From On-Premise to Cloud and Back Again \S/l.llﬁwlm{"c‘

On-Premise

[

INseego .
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Transformation At The Edge e o

From On-Premisé to Cloud and Back Again | HEIERE }’J,?n'mft‘

Local or Centralized
‘ @ ‘ Data/Compute

_— s —

INseego ;



2020

Transformation At The Edge PSRBT Lo SRt -

From On-Premise to Cloud and Back Again I \Sld%'mﬁ‘

Cloud
‘ @ ‘ Data/Compute
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From On-Premise to Cloud and Back Again . ,._'-f{‘fsummlt 2
Cloud
Data/Compute
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From On-Premise to Cloud and Back Again - 2 il ;__.:vﬁ'_;_f_;:.{g;ggum mit

Device Edge Cloud

Data/Compute

Edge Cloud
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The Importance of Edge
Computing to 5G
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5G Anticipated Worldwide Rollout

summit

2819 26825 2819 2825 2619 2825 2819 2825 2819 2825 2619 2625 2819 2625 20819 2625 2819 2625

74% W56

M LTE (4G)

B WCDMA/HSPA (3G)
M GSM/EDGE-only (2G)
M TD-SCOMA(3G)

B CDMA-only (2G/3G)

Q2%

-1

Mote: Technologies with
less than 1 percent of
subscriptions are not
shown in the graph

Sub-Soharan  Middle East  Latin America India South East  Central and Western Morth East Morth
Africa  andMorth Africa Asioand Eastern Europe Asia America
Oceania Europe

Source: Ericsson Mobility Report

i nseego © 2020 Inseego 10
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Real-World 5G Performance Expectations

summit

Users’ average 5G download speeds are much faster
than 4G download speeds at all 5G operators

SK telecom (South Korea) F 2206
KT (South Korea) F 2150 u5G
Telstra (Australia) [INGEEGSR—————157.0 = 4G
EE (UK) F 1498
Vodafone (UK) IEGESSSSG_—— 1221
Sprint (USA) [N 1142
] — - OPENSiIGNAL

T-Mobile (USA) [ 47.0

0 100 200 300 400 500 600
Data collected January 31- April 30, 2020 | © Opensignal Limited Download Speed (Mbps)

inseego © 2020 Inseego 11



Virtual
Reality

Augmented
Reality

Robotics

Integrated
Smart City

INseego

2020 Inseego

Autonomous
Driving | V2x

Remote
Surgery

Video
Multi-Casting

Immersive
Experience
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Edge Compute is Essential to Achieving the Promise of 5G visl n

<10 ms 20-200 ms
| |

’;:\ Base station

Cloud

._.<_.

core

Edge cloud

(Multi-Access Edge Compute)
Edge processing will be key to delivering on
5G's low-latency promise

inseego © 2020 Inseego
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The Device Edge is also a Great Companion to 5G VIS N
summit

’;:\ Base station

Cloud

core

/ Device Edge

Edge cloud : :
(Multi-Access Edge Compute) A 5G access device can effectively extend

the edge cloud across the 5G link, saving
spectrum and money

inseego © 2020 Inseego
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Edge Processing lllustrated

An Example
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Edge Processing lllustrated—Virtual & Augmented Reality visl n

The simplest (and most limited) VR system is a self-
contained headset or headset + smartphone

16
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Edge Processing lllustrated—Virtual & Augmented Reality visl n

The simplest (and most limited) VR system is a self-
contained headset or headset + smartphone

Latency is limited only by the processing power of the

device and it’'s non-critical as data is primarily
uni-directional

inseego © 2020 Inseego
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Edge Processing lllustrated—Virtual & Augmented Reality visl n

5G promises data rates that can
support real-time VR/AR

applications

18
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Edge Processing lllustrated—Virtual & Augmented Reality ii}mlgalddti’(li

summit

5G promises data rates that can This allows remote real-time
support real-time VR/AR computation and content
applications delivery systems

Q
|-| I‘.\ VR/AR
h « I I I B S . (A) h h ‘ h sel<’er

19
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Edge Processing lllustrated—Virtual & Augmented Reality VISI N

summit

5G promises data rates that can This allows remote real-time
support regl—time VR/AR computation and content
applications delivery systems

VR/AR

I server

User equipment gets simpler

and less expensive

20
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Edge Processing lllustrated—Virtual & Augmented Reality visl n

Augmented reality brings new
challenges, as we are now
mixing in the real(time) world

(((A))) > 4-» m

inseego © 2020 Inseego 21
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Edge Processing lllustrated—Virtual & Augmented Reality visl n

Augmented reality brings new
challenges, as we are now Communication becomes bi-

mixing in the real(time) world directional, as video streams
and other sensor data are

brought into the processing

VR/AR
server

22
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Edge Processing lllustrated—Virtual & Augmented Reality VISI n

summit

Augmented reality brings new
challenges, as we are now Communication becomes bi-
mixing in the real(time) world directional, as video streams
and other sensor data are
brought into the processing

VR/AR

And suddenly latency matters a lot

23

inseego © 2020 Inseego
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Edge Processing lllustrated—Virtual & Augmented Reality visl n

VR/AR
server

This is where the edge cloud comes in.

The edge cloud helps minimize latency for
the most latency-critical tasks by bringing
processing and storage directly to the

Edge compute inside

network edge

inseego © 2020 Inseego
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Edge Processing lllustrated—Virtual & Augmented Reality visl n

VR/AR

That should make a big difference, The edge cloud helps minimize latency for
as the 5G air-interface promises - the most latency-critical tasks by bringing

very low latency Edge compute inside processing and storage directly to the
network edge

INseego .
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Edge Processing lllustrated—Virtual & Augmented Reality visl n

Yet, it would be most affordable
and further optimized to keep

more of the processing local.

VR/AR

That should make a big difference, The edge cloud helps minimize latency for
as the 5G air-interface promises - the most latency-critical tasks by bringing

very low latency Edge compute inside processing and storage directly to the
network edge

INseego .



Edge Processing lllustrated—Virtual & Augmented Reality VISI N

summit

Although today’s smartphones are very powerful, they are not
designed for the (sustained) performance required by
demanding 5G applications, such as AR

VR/AR
server

Edge compute inside

27

inseego © 2020 Inseego



Edge Processing lllustrated—Virtual & Augmented Reality VISI N
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This is where an edge compute

device comes in
(((A))) - 4—» 4-» C/VR/\AEB

(e.g., smart router or gateway)

Edge compute inside

Edge compute inside

28
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With functionality (personality) delivered from the cloud, a
customer-premise or even user-worn device now becomes a
bleeding edge extension to the edge cloud

This is where an edge compute

device comes in 7, i@
(e.g., smart router or gateway) / g \

VR/AR

~

Sso - V4
Edge cohfpute-insiae

29
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No Limit to the Use Cases VISI N
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More generally, a host of

devices could connect to
such an edge device without
the need for a smartphone

) 4

App/
Content

server

% i

/ Edge\compute inside
\

~

Edge cohfpute-mside

i nseego © 2020 Inseego 30
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* Achieving the performance promised by 5G requires more than a
high-performance air-interface. It requires a high-performance end-
to-end solution architecture.

* 5G network operators are building edge-clouds to combat these
bottlenecks - particularly the internet.

e Spectrum is always a limited and potentially expensive resource,
and hence it will often be essential to extend the “edge” all the way
to the access device on the user-side of the link.

INseego .
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Resources /-Additional Reading VISI N

summit

5G Resources 5G Edge-Compute / Applications
3GPP Remote Surgery
https://Www.38pD.ors/ https://www.businessinsider.com/5g-surgery-

could-transform-healthcare-industry-2019-8

RCR Wireless News

https.//www.rcrwireless.com/ 5G Americas
https://www.5gamericas.org/5g-at-the-edge/

Fierce Wireless

https://www.fiercewireless.com/ Data Center Knowledge
https://www.datacenterknowledge.com/edge-

The Ericsson Mobility Report computing/mobile-network-trombones-are-way-out-

https://www.ericsson.com/en/mobility-report tune-5g-symphony

i nseego © 2020 Inseego 33
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