WHY
-~ AVANTI




AVANTI

We are the leading Ka-band high-throughput satellite ‘
capacity partner to the communications industry in -.

Europe, Middle East and Africa.

With over 10 years of commitment to deliver reliable and highly
secure satellite capacity, we extend and guarantee coverage for _ l a5
defence missions, enterprise solutions and critical public services. =




A Technology Pioneer <

HYLAS 2 Launch Opened HYLAS 1 Launch - Opened dual-redundant Allocated first orbital Avanti secures ESA funding AVANTI w AS
dual-redundant First Satellite Gateway Earth Station slot for HYLASL1. A landmark in

GES in Cyprus operator to launch (GES) in Goonhilly public-private partnerships
' Ka-band satellite within the space industry F UNDED.

Acquired Artemis World first to iMlango — Contract iKnowledge — Contract with First Ka-band operator Extended capacity over Contract with EE to
from the European deploy 3G with DFID to improve UK Space Agency to deliver to open GES in Turkey EMEA with HYLAS 2B provide satellite cellular
Space Agency backhaul over education outcomes elLearning programme to backhaul for emergency
satellite in Europe in remote schools in 205+ schools in Tanzania services across the UK

Kenya
@mx O a=
Significant inputs to 3GPP from Awarded the very first landing HYLAS 3 Launch Opened HYLAS 4 launch, Kicked off EC H2020
SaT5G for seamless integration of permit by the Nigerian dual-redundant complementing our SaT5G as project
satellite in to 5G networks Communications Commission GES in South coverage over coordinator
Africa and Nigeria Sub-Saharan Africa
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AVANTI

Who we work with

We operate across 3 sectors, providing a comprehensive range of services.

/ CARRIERS DEFENCE &
SECURITY

Mobile Network Operators . _
Defence & Security agencies

Network providers

/ SATELLITE INDUSTRY

Satellite operators, Satellite integrators

We invested $1.2 billion in the latest Ka-band technology and shaped it to
meet the communications industry.

avantiplc.com



Predicted 5G take up globally <

Proportion of connections globally
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4G is not going away anytime soon
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5G is becoming significant
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Source: GSMA Intelligence
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Avanti’s involvement in 5G

MNO
relations

Standards

In scope of this presentation



Acronym
Title

B Programme

Netherlands TOp'C
Ireland

LiDirECT Type of Action

Germany

ZODIAC
AEROSPACE

Grant Agreement No.

France
ThalesAIer% broadpeak

Himm e SRGE

Duration

Fast Netweork Virtuasaation

Dates

Project Coordinator
..,(j-}.iant*
Nt Technical Manager

More information

16 organisations
9 countries
200+ standards contributions

"
S@T

SaTs5G

Satellite and Terrestrial Network for 5G

H2020

H2020-ICT-2016-2

ICT-7-2017 5G PPP Research and Validation of
critical technologies and systems

Research and Innovation Action (RIA)
761413

30 months (+3 months for some parts)
June 2017 to March 2020

Avanti Communications

Now UoS (was TAS)

http://sat5g-project.eu/
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http://sat5g-project.eu/

SaT5G Concept <

Looked at eMBB and primarily backhaul

e — Built compelling business cases and commercial models

T A Validated and demonstrated solution in three testbeds

Contributed to standardisation of satcom as an intrinsic

Standardisation element of 5G

Researched the key technology enablers for the integration of
satellite in 5G

Built on 5G and satcom research activities and
contributed to the 5GPPP WGs

3y 3 3333
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5Genesis

« H2020 ICT 17 project
« 36 months starting July 2018
» 29 partners
 Builds five platforms to validate KPIs for vertical use

cases

« One platform specifically including satellite
communications

 Limassol using Avanti capacity to provide 5G satellite
backhaul service

» Addressing the underserved and near shore
communications

» Simpler, less sophisticated and lower volume solution
than SaT5G using standard VSAT hubs and modems

« Sister project — 5G Vinni
» Also had a satellite link component (SES et al)

LAS 2
+a-BAND SATELLITE

AVANTI

SGenesis

AVANT! SATELLITE
GATEWAY
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PLATFOR
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ESA and 5G C

» Satellite for 5G initiative

» Multiple projects including
« Satis5G — complementary to SaT5G adding
MMTC use cases
» Support for 5Groningen

« SSIG (Standards special interest group)
» Regular calls to coordinate standards activities
* Led by TAS and ESA

—
=
i" Z

/-_—-

—

7

-CSd

European Space Agency
Agence spatiale européenne

avantiplc.com



Other significant groups

ESOA
* Includes active standards working group
» Market Representation Partner in 3GPP

ESOA has signed a co-operation agreement with NGMN
« Joint project for deep rural communications
» Want direct to UE but happy for backhaul to be included

Networld2020
» Has a satellite working group
* Provides some direction for new innovations

Horizons 5G
« UK group including AVA, ADS, 5GIC, BT/EE and others
« “Space as an embedded and integrated part of
the 5G network”

AVANTI

ESOA@R

EMEA SATELLITE OPERATORS ASSOCIATION

ngmn

the engine of broadband
wireless innovation

2020

NeTtTworld

a HORIZONS 5G
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AVANTI

"/ More.

Connect to 5G satcoms

www.avantiplc.com



