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Opportunities and threats for operators in the edge computing value chain
About this report

This report provides a uniquely detailed map of the market
landscape for operators that want to offer edge computing
services. It outlines three roles that operators can choose from in
the value chain, and provides recommendations for operators in
each scenario, including the optimal technology investments and
partnerships. The report will be valuable for senior strategists and
decision makers focused on telco cloud or 5G markets.

The report is based on a rich variety of sources:

= Analysys Mason’s internal research, including capex forecasts
to 2025, and our survey of 78 operators (conducted in 2Q 2018
to understand their edge compute deployment plans and drivers).

= extensive interviews with stakeholders including vendors,
service providers and industry alliances.

KEY QUESTIONS ANSWERED IN THIS REPORT

=  Which use cases and industries will drive investment in edge compute,
both in the near and longer term?

= How can operators leverage their physical assets to take a position in
the edge value chain?

=  What competitors and threats will operators face as edge-enabled
services diversify?

= What are the roles that operators can play in the value chains
associated with different edges, and what decisions do they need to
make to assume those roles profitably?

GEOGRAPHICAL

CASE STUDIES

COVERAGE
= Worldwide * Akraino = Packet
= C-Plane.ai = Rafay Systems
= EdgeX Foundry = Telstra
= ETSI MEC = Vapor 10
= MobiledgeX = Verizon

= QOpenFog Consortium

WHO SHOULD READ THIS REPORT

= Senior strategy or CTO executives within operators; enterprise and
vertical division management; vendors of edge compute hardware and
software enablers.

\ J

oty
s analysys
e Mason



Opportunities and threats for operators in the edge computing value chain

Executive summary

The edge is a set of network-connected cloud locations for content
delivery and application processing deployed close to users

(<20 milliseconds), spawning a new and complex value chain.
Operators can play various roles in the value chain, each of which
can expand to increase the scope of the addressable opportunity.

® As edge location owners, operators can remain net-centric,
aligning their edge strategies with their edge locations, such as
central offices, and a multi-edge computing (MEC) world view.

® As edge connectors, operators can use network virtualisation
(NFV and SDN) to provide connectivity to any edge, including
those beyond their net-centric locations.

® As edge application enablers, operators can build edge
application developer ecosystems to drive new service revenue.

KEY RECOMMENDATIONS

1. Operators should decide on their primary business driver
for edge computing, which will determine the optimal role
for them to play in the value chain.

2. Whichever role they aspire to, operators must explore edge
cloud and vertical partnerships to protect their edge business
from increasing competition and to drive new revenue.

3. Operators that have advanced virtualisation capabilities
should leverage this advantage quickly to move up the
. value chain to become edge application enablers. y

Figure 1: The three roles in the edge value chain build on one
another and are based on digital infrastructure and automation
capabilities
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Opportunities and threats for operators in the edge computing value chain

Challenge: Operators need to position themselves to take advantage of an
edge computing opportunity driven by 5G, loT and new app development

The ‘edge’ is a new and vast frontier in cloud computing and
operators must establish how best to colonise this space using
their existing network locations and virtualisation capabilities.

The new cloud computing frontier is opening up as cloud-native
applications are developed in an increasingly distributed way, with
microservices that need to run very close to users to support
optimal quality of experience or real-time transactions. 10T,
Al/analytics, ecommerce, advertising and many other types of IT
application are driving the demand for shared cloud compute
locations that are closer to users than public cloud providers’
massively centralised data centres.

The edge computing market is emerging in parallel with
operators’ own needs for edge locations, which correspond to
network virtualisation developments (such as Cloud RAN and 5G
core). ‘Net-centric’ operators are identifying edge locations for
virtualised network functions (VNFs) based on owned real estate
(such as towers and central offices). These operators plan to
monetise the compute capability that they install in such
locations by selling it to IT application developers. Operators will
own a small subset of the total number of edge locations.

Network virtualisation enables ‘app-centric’ non-operators to install
VNFs in - and provide connectivity from - their edge locations,
which may be more convenient for IT application providers than the
operator-owned edge. Operators must understand and mitigate the
challenges that they face from alternative, SDN/NFV-enabled ‘app-
centric’ edge computing players.

Figure 2: ‘App-centric’ potential edge location providers
outnumber ‘net-centric’ operators
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Solution: Operators must decide which role they should play in edge
computing and understand the implications of this choice -

Operators should decide on a strategy for edge computing that
suits their business model and virtualisation capabilities,
bearing in mind the competitive threats inherent in each role.

Traditional operators that wish to leverage physical assets by
adding compute to existing network locations can play the role
of an edge location owner. This option opens up these locations
to customers such as web-scalers, as well as third-party edge
computing providers. The revenue opportunities for this approach
are limited because operator locations will only align with a subset
of demand, but this is a good starting point since operators need
such edge computing locations for their own purposes.

Operators with SDN expertise can become edge connectors by
providing a platform that connects private edge locations to their
own and/or third-party public (shared) edge computing locations.
These operators will need to partner for ubiquity and scale. New
entrants are currently proving to be nimble in developing SDN-
based platforms that span multiple operators and connect any
edge location anywhere.

Operators that have a mastery of network virtualisation, as well
as ambitions as digital service providers (DSPs), can become
edge application enablers by building developer ecosystems and
marketplaces that create new service revenue. Edge application
enablers will need sophisticated orchestration/SDN capabilities
to place applications on appropriate edge locations. Only a few
companies will be able to play this difficult role, and early
entrants will have a massive first-mover advantage.

Figure 3: Operator roles and competitors in the edge ecosystem
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Opportunities and threats for operators in the edge computing value chain 8

Recommendations

Operators should decide on their primary business driver for edge computing, which will determine the optimal \
role for them to play in the value chain.

For some operators, the choice of role to play in the edge computing market will be decided by their existing physical
assets, software capabilities and customer profiles. However, operators should be aware of the limitations of this
role and consider developing a more-proactive strategy for the future. This strategy may include targeting growth

by investing in new locations (for example, indoors) or in new services enabled by virtualisation and microservicesy

Whichever role they aspire to, operators must explore edge cloud and vertical partnerships to protect their \
edge business from rising competition and to drive new revenue.

Only a few operators will have all the locations that a strategic partner (such as Netflix) will need. An operator can
greatly increase its reach and value by using virtualised connectivity to integrate many third-party edge locations to
offer a more-flexible network to support many use cases with different edges. A rich web of partnerships - with
edge cloud providers and with key vertical market players - will be essential. J

Operators that build the ability to orchestrate applications across many edge computing locations should \
leverage this advantage quickly to move up the value chain to become edge application enablers.

Operators with advanced orchestration capabilities should build revenue-generating services for the edge to add
further value before competitors catch up. Operators can occupy pole position in many value chains by becoming
‘app-driven’ edge-application enablers. In this role, they can serve multiple vertical sectors by aggregating and
dynamically orchestrating services across many edges, without necessarily owning any edge locations themselvesj
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Executive summary

Analysis and recommendations

Solution 1. Leverage existing locations

Solution 2. Extend operator edge to address new revenue
Solution 3. Become a fully app-centric, virtualised platform
Appendix

About the authors and Analysys Mason
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About the authors

Caroline Chappell (Principal Analyst) is the lead analyst for Analysys Mason’s Digital Infrastructure Strategies research programme. Her
research focuses on service provider adoption of cloud and the application of cloud technologies to fixed and mobile networks. She is a leading
exponent of SDN and NFV and the potential that these technologies have to enhance business agility and enable new revenue opportunities for
service providers. Caroline investigates key cloud and network virtualisation challenges, and helps telecoms customers to devise strategies that
mitigate the disruptive effects of cloud and support a smooth transition to the era of software-controlled networks. Caroline has over 25 years’
experience as a telecoms software analyst and consultant.

Caroline Gabriel is a senior contributor to Analysys Mason’s Next-Generation Wireless Networks research programme. Caroline contributes to
Analysys Mason’s published and custom research content and works directly with our research clients to advise them on wireless network
trends and market developments. She has been engaged in technology analysis, research and consulting for 30 years, and has focused entirely
on mobile and wireless since 2002. As co-founder and research director of Rethink Technology Research, Caroline has developed a research
base and forecast methodology based around deep contacts with mobile and converged operators worldwide.
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Analysys Mason’s consulting and research are uniquely positioned

Analysys Mason’s consulting services and research portfolio

Consumer Regulation
services and policy

Enterprise
and loT

Digital Transaction

economy e mason support

Regional
markets

Telecoms Strategy and
software and planning
networks

Consulting

We deliver tangible benefits to clients across the telecoms
industry:

= communications and digital service providers, vendors,
financial and strategic investors, private equity and
infrastructure funds, governments, regulators, broadcasters
and service and content providers

Our sector specialists understand the distinct local challenges
facing clients, in addition to the wider effects of global forces.

We are future-focused and help clients understand the challenges
and opportunities new technology brings.

Research

Our dedicated team of analysts track and forecast the different
services accessed by consumers and enterprises.

We offer detailed insight into the software, infrastructure and
technology delivering those services.

Clients benefit from regular and timely intelligence, and direct
access to analysts.
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Research from Analysys Mason

Consumer services programmes Digital economy programmes

9 Mobile Services Digital Economy Strategies @
Mobile Devices Future Comms
Fixed Broadband Services

Convergence Strategies
Video Strategies

Enterprise and loT programmes
Large Enterprise Voice and Data Connectivity =

DIGITAL Large Enterprise Emerging Service Opportunities
@ Operator investment programmes ECONOMY SME Strategies
Operator Investment Strategies 10T and M2M Servi
Network Traffic . CONSUMER ENTERPRISE o en erviees
) SERVICES AND IOT loT Platforms and Technology
Spectrum

Regional markets programmes “
100
Q0010

Telecoms sofiware and networks
Global Telecoms Data

programmes

Software Forecastand Strategy Americas

OPERATOR RESEARCH o} REGIONAL Asia-Pacific
Telecoms Software Market Shares INVESTMENT PORTEOLIO MARKETS

Network-focused
Next-Generation Wireless Networks

Vlde? and Ic_lentlty Platforms _ TELECOMS TELECOMS %
Service Design and Orchestration SOFTWARE SOFTWARE

Automated Assurance NETWORK- CUSTOMER-

DataHub
Network Automation and Orchestration FOCUSED . . 3
Digital Infrastructure Strategies Data covering +80 countries and +550 operators

Middle East and Africa

European Core Forecasts
European Telecoms Market Matrix
European Country Reports

~2500 forecastand +250 historical metrics

Customer-focused ] ]
. : Regional results and worldwide totals
Digital Experience

Operator historical data
Customer Engagement

Monetisation Platforms analysysmason.com/research
Al and Analytics

Compare markets and operators
Financial valuesin USD, EUR or local currency
Export data to Excel and save searches
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Consulting from Analysys Mason

REGULATION AND POLICY

Policy development and response

Ex-ante market reviews, remedies,

costing ...
Universal Service Obligation (USQ)

Scarce resources: radio spectrum
management, auction support,
numbering ...

Ex-post/abuse of dominance

Postal sector

TRANSACTION SUPPORT

= Commercialdue diligence
= Technicaldue diligence
= Mergers and acquisitions (M&As)

= Debt and initial public offerings

N
g )
g % (IPOs)
m rn - . _ .
= a Joint-venture structuring
2 0 = Mid-market financial sponsors
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6%7
SPECTRUM MEQ\P = Commercial expertise
= Technology optimisation
= New digital frontiers :
analysysmason.com/consulting = cieiiiecicsessssssssssssssssssssssssess -
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