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5G Technology — the future of
connectivity

If “big data” is the new oll of the digital era, then
5G is the next set of pipes.!
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A game changer

The Evolution of Radio Access Technology

Analog Voice calls

Digital Text messaging

Internet

Multimedia, smartphones

Extreme Speed, Connectivity and Reliability A platform for future innovation

5G technology will contribute significantly to global growth through big investments in Capex and R&D. It will improve
existing business processes, facilitate the creation of new business models and open new revenue streams for operators

Source: 5G Americas Whitepaper «5G Services & Use Cases» (17/11)
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Enabler for many digital developments

Internet of Things

Need for more speed

Autonomous Vehicles/
Drones

N

Smart Cities/ Smart Grids ‘
,‘"\

Industry 4.0

\

Need for more reliability

)

The observation of these developments call for a new generation of cellular mobile communications that meets the
requirements for these trends to continue and unfold. The 5G technology is able to deliver these needs.

Source: ITU-R Recommendation M.2083-0 (09/15)
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What differentiates 5G?

Performance improvement in four key areas

2. Connectivity - Massive Internet of
Things (MloT)

5G provides the ability to a very high
density of devices while improving the
network energy efficiency - one million /km?

Connection
Density
(10x )

4. Energy Usage . S .
For all future use cases 5G will Latency 3. Reliability - Mission Critical

(10x 1) (10x 1) Services (MCS)
MCS support applications that require high
reliability, ultra-low latency connectivity with
strong security, e.g. autonomous vehicles
or drones.

lower energy consumption and
therefore provide more energy
efficient services

In essence 5G provides the capability, reliability, scope and speed to connect devices in all industries and therefore enables the increasing
automation of processes, such as driverless cars and improves the interconnectivity between devices while simultaneously enhancing existing
mobile broadband networks.

Source: ITU-Recommendation M.2083-0 (09/15)
1 Compared to 4G technology
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Use case 1: Enhanced Mobile Broadband

Global mobile data traffic (ExaBytes per month)
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Total mobile data traffic is expected to rise at a compound annual growth rate of 42% from 2017 to 20231

1: Ericsson Report «Mobile data traffic growth outlook» (06/18)



5G technology - the future of connectivity Vontobel

Use cases 2: Massive Internet of Things

5G could find its use in every industry

Consumers - Wearables; Trackers; Medical
Monitoring
Transport/
Driverless cars; ~ _ Vehicles h Industrial _ Process monitoring and control;
Drones; Goods tracking — Maintenance monitoring

P . Flood monitoring/alerts;
Smart metering; .y A . I ’
Smart grid ) <tilities % Environment | £\ ironmental monitoring (water,
management - air, noise etc.)

U Smart cities Agriculture _ Climate/agriculture monitoring;
g Livestock tracking

Parking sensors; Waste «
management

Smoke detectors; Alarm

«—Smart buildings
systems; Home automation

The broad-based application possibilities of 5G allows for its influence in virtually every industry. The technology has the
potential to be part of every future business process.

Diagram: Cellular networks for Massive 10T, white paper by Ericsson (01/16)
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Use case 3: Mission Critical Services

Potential use cases in the automotive industry

— Vehicle-to-everything communication (autonomous vehicles) and allowing for
features such as collision avoidance, emergency breaking and intelligent
traffic systems

— Remote monitoring and predictive maintenance

— Driver assistance (“see through” the front vehicle, in-dash junction cameras)
Infotainment services (new opportunities for the provision of in-car
entertainment and information services)

Other mission critical use cases

— Industry 4.0: cell automation, devices in assembly line communicate wirelessly;
autonomous vehicles to transfer goods in factories; process automation,
sensors and actuators communicate wirelessly with control units; logistics
tracking; robot control; artificial intelligence

— Energy and utility: smart metering and smart grids

— Healthcare: e-health, remote monitoring of health through wireless devices;
smarter medication

These use cases require ultra-low latency, high connection density and mobility as well as reliability and data throughput,
which 5G will be able to provide.

Source: DotEcon Ltd, report “Study on Implications of 5G Development on Future Business Models” (3/18)
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Network Slicing

Virtual end-to-end networks tailored to serve A new revenue source for operators
application requirements

Network slicing is a key feature for
the fifth generation network. Slicing
allows to support a large number of
use cases with differing
requirements on a commaon
infrastructure platform.

ole

N Example: In cases of catastrophic events
H ‘ as experienced during hurricane season,
_— operators can create an emergency
network that is available exclusively for
— rescue services and tailored to their
specific needs.

Network Slicing opens up new possible revenue channels for network operators.

Source: DotEcon, report «Study on Implications of 5G Development on Future Business Models»
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Roadmap to 5G
A
Development of 5G Experiments & E5r.hc.h::|ﬁ-::att||:-ns
5G : 5G Development & Trials _ :
: ' 5G Deployment/Pilots and Commercialization
! Proposals IMT-2020 IMT-2020 Specifications

Standardization

At least one major city per ICT member state to be 5G enabled Uninterrupted 5G coverage in all urban areas and major terrestrial
paths by 2025

5G private trials, 5G platforms, 5G for Euro 2020, 5G vertical pilots, 5G trials cities

e T T T T— e e irreene e e ene s NN T N >

— Timing for commercial deployment of 5G varies but most operators expect to launch from around 2019 - 2020

— Internationally, 5G was trialed at the 2018 Winter Olympics in South Korea and is to be further trialed at the 2020
Olympic Games in Japan

— 80% of global telecommunication operators are engaged in 5G trials since 2017?

Source: DotEcon report “Study on Implications of 5G Deployment on Future Business Models”
11: Ericsson study “5G Readiness Survey 2017: An Assessment of Operators’ progress on the Road to 5G”
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Economic Contribution

Vontobel
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= 7 countries expected to be at the forefront of 5G
investment and development

= Collective investment in R&D and Capex to average
around USD 200 billion annually until 20351

= Potential sales activity across multiple industries

sectors could reach $12.3 trillion in 20351
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Average global GDP of 2.9% p.a. until 2035 of which
5G will contribute 0.2%. In other words 5G adds 7% to
the global growth rate?!

In total 5G will add $3 trillion to global GDP by 2035.
In perspective this means the total contribution of 5G
to real GDP growth will be equivalent to the current
GDP of India.

1: Source: IHS Markit, study «The 5G Economy: How 5G will contribute to the global economy»
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Solactive 5G Technology
Performance-Index

A rules-based index for efficient investing in 5G technology.




Diversified, transparent and strictly rules-based
Solactive 5G Technology Performance-Index

Vontobel

An efficient way to invest in 5G technology

— 5G technology is ripe for commercial deployment around 2020, making it an
investment opportunity at its current stage

— The dynamic indexing strategy reflects the changes we are expecting to
experience with the development and deployment of the 5G technology

— The dynamic 5G Technology Performance Index ensures that the theme is
replicated in a diversified, transparent and strictly rules-based manner at
all times.

— It contains companies that are already generating or expected to generate
revenues with 5G technology in the defined (sub)sectors.

— The 5G technology theme certificate could represent an efficient means of
investing in the theme of current and future 5G technology.

The index comprises up to 20 companies from 5G technology subsectors.
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The 5 Industries compromising the index Vontobel

Solactive 5G Technology Performance-Index

All members of the index are linked to the 5G technology, either indirectly by providing its
infrastructure or directly by using or selling it as a service

@ Device Manufacturer

Manufacturer of physical devices, in particular

smartphones. Example: Apple

_ _ Supplying hardware for the data communication
Antennas, Semiconductors, Chips, Signal Companies providing hardware and software for
Processing Equipment, Networking Software the 5G infrastructure. Example: Qualcomm.

(5 o s “UETIESIET
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Index concept Vontobel

Solactive 5G Technology Performance-Index m
Index Guidelines

Half-yearly review of index composition with subsequent rebalancing

INDUSTRIES WITH THE GREATEST POTENTIAL TO ADD VALUE
Device Manufacturer
Mobile Network Operator
Mobile Network Tower Infrastructure Provider
Mobile Network and Optical Network Hardware Manufacturer
UNIVERSE Antennas, Semiconductors, Chips, Signal Processing Equipment

LIQUIDITY FILTER
— Market capitalization = USD 750 million
— Average daily trading volume = USD 2 million (over past three months, including selection date

N

FILTERS

NUMBER OF REGISTERED PATENTS Exception: Mobile Device Manufacturer
~ The 3 companies with the worldwide highest
‘ THEMATIC FOUNDER, MEMBER OR ACTIVE PARTICIPANT OF 5G- market share are selected directly into the
CONSORTIA index.
SCORING
.
FREE REVENUE PROFIT Research and Cash
O CASH FLOW GROWTH MARGIN Development Position
I v FINANCIAL Last financial Last five Last financial Last financial Last financial
SCORING year financial years year year year
-
Industry Universe Total Number of Companies
M From each industry the index contains 3 — 6 The index consists of 20 companies
— companies
INDEX :

1 After deduction of country-specific withholding taxes; 2 Australia, Austria, Belgium, Denmark, Finland, France, Germany, Hong Kong, Ireland, Italy, Japan, South Korea, Netherlands, Norway, New Zealland,
Portugal, Singapur, Spain, Sweden, Switzerland, United Kingdom, United States of America
Source: Solactive Index Guidelines; illustration: Vontobel


https://www.solactive.com/wp-content/uploads/2018/11/Guideline_5G-Technology-Performance-Index.pdf

Indicative initial composition
Solactive 5G Technology Performance-Index

Vontobel

COMPANY CATEGORY CURRENCY WEIGHTING
Apple Inc. Device Manufacturer uUsD 5%
Samsung Electronics Co. Ltd Device Manufacturer KRW 5%
Xiaomi Corp. Device Manufacturer HKD 5%
Intel Corporation Antennas, Semiconductors, Chips, Networking Software? usb 5%
Qualcomm Inc. Antennas, Semiconductors, Chips, Networking Software usD 5%
Broadcom Inc. Antennas, Semiconductors, Chips, Networking Software usbD 5%
Mitsubishi Electric Corp. Antennas, Semiconductors, Chips, Networking Software JPY 5%
Cisco Systems Inc. Mobile Network and Optical Network Hardware usD 5%
Ericsson Telefon AB Class B Mobile Network and Optical Network Hardware SEK 5%
Fujitsu Ltd. ORD Mobile Network and Optical Network Hardware JPY 5%
Nokia OYI Mobile Network and Optical Network Hardware EUR 5%
AT&T Mobile Network Operator uUsb 5%
NTT DoCoMo Inc. Mobile Network Operator JPY 5%
China Mobile Ltd. Mobile Network Operator HKD 5%
China Telecom Corp. Ltd. Mobile Network Operator HKD 5%
Softbank Group Corp. Mobile Network Operator JPY 5%
KDDI Corp. (DDI) ORD Mobile Network Operator JPY 5%
American Tower Corp. Mobile Network Tower Manufacturer UsbD 5%
Crown Castle International Corp. Mobile Network Tower Manufacturer usD 5%
SBA Communications Corp-CL A Mobile Network Tower Manufacturer UsD 5%
1: Antennas, Semiconductors, Chips, Signal Processing Equipment, Networking Software
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Initial weightings by currencies and categories
Solactive 5G Technology Performance-Index

Vontobel

Weightings by currency

5%
5%

5%

15% 45%

25%

mUSD ®mJPY "HKD mEUR mSEK ®KRW

Weightings by industry

15%

30%

15%

20% 20%

®m Mobile Network Operator
Mobile Network and Optical Network Hardware Manufacturer
Antennas, Semiconductors, Chips, Signal Processing
Equippment, Networking Software

m Device Manufacturer

m Mobile Network Tower Infrastructure Provider

Sources: Vontobel & Bloomberg, 31 October 2018
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Product detalils

Solactive 5G Technology Performance-Index

Vontobel
Index Guidelines ﬁ

PRODUCT DETAILS

In subscription until »
12pm CET on 30 November 2018

SSPA product type

Tracker Certificate (1300)

Underlying Solactive 5G Technology Performance Index (Index currency USD)
Initial fixing / payment date 3 December 2018 / 10 December 2018
Maturity Open end
Management fee 1.20% p.a.
Issuer Vontobel Financial Products Ltd., DIFC Dubai
(is not subject to any prudential supervision and has no rating)
Guarantor Vontobel Holding AG, Zurich (Moody’s A3)
|+ = =]
Currency CHF USsSD EUR
ISIN / symbol CHO0441918965 / ZSL5CV CH0441918924 / ZSL5UV CH0441918957 / ZSL5EV
Issue price CHF 101.50 USD 101.50 EUR 101.50
(CHF 1.50 front-load fee included) (USD 1.50 front-load fee included) (EUR 1.50 front-load fee included)
Spot reference price (index level) USD 100.00 USD 100.00 USD 100.00

Details page Term sheet Details page Term sheet

ﬁ ﬁ
Details page Term sheet

Term sheets with the legally binding information and other details can be downloaded at any time from www.derinet.ch. All information is indicative and subject to change.

Please note: The 5G Technology Performance-Index is an index provided and calculated by Solactive AG.
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http://www.derinet.ch/
https://derinet.vontobel.ch/pdf_ts/CH0441918965e.pdf
https://derinet.vontobel.com/CH/EN/Product/CH0441918965
https://derinet.vontobel.ch/pdf_ts/CH0441918924e.pdf
https://derinet.vontobel.com/CH/EN/Product/CH0441918924
https://derinet.vontobel.ch/pdf_ts/CH0441918957e.pdf
https://derinet.vontobel.com/CH/EN/Product/CH0441918957
https://derinet.vontobel.com/CH/EN/Product/CH0405452274
https://www.solactive.com/wp-content/uploads/2018/11/Guideline_5G-Technology-Performance-Index.pdf

Vontobel
Legal information

This publication is for information purposes only and does not represent an investment recommendation or advice and contains neither an offer nor an
invitation to make an offer. It does not replace the qualified advice necessary before any purchase decision, in particular as regards all associated risks.

This publication was drawn up by our Financial Products & Distribution organizational unit and is not the result of financial analysis. The Directives on the
Independence of Financial Research issued by the Swiss Bankers Association do not apply to this publication. Any content in this publication originating from
other organizational units at Vontobel or third parties is marked as such with reference to the source. The legally applicable product documentation (listing
prospectus) consists of the definitive term sheet with the final terms and the issue programme registered with SIX Swiss Exchange. These documents and the
brochure “Special Risks in Securities Trading” may be obtained free of charge at www.derinet.ch or from Bank Vontobel AG, Financial Products, CH-8022
Zurich (tel. +41 58 283 78 88). Past performance must not be taken as an indication or guarantee of future performance. Structured products are not deemed
collective investment schemes within the meaning of the Federal Act on Collective Investment Schemes (CISA) and are therefore not subject to the approval
or supervision of the Swiss Financial Market Supervisory Authority FINMA. The value of structured products may depend not only on the performance of the
underlying, but also on the creditworthiness of the issuer. The investor is exposed to the risk of the issuer / guarantor defaulting. This publication and the
financial products outlined herein are not intended for persons subject to a jurisdiction which limits or prohibits the sale of financial products or the
dissemination of this publication and/or the information contained herein. All information is provided without a guarantee.

October 2018 ©Bank Vontobel AG. All rights reserved.
A VONCERT [SSPA product type: tracker certificate (1300)] essentially tracks the performance of the underlying. When investing in a VONCERT, the same

risks must largely be taken into account as for a direct investment in the underlying, in particular the related foreign currency, market and price risks.
VONCERTS do not yield current income and have no capital protection.
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