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GoToWebinar

 You'rein listen only mode
* |f you need us, please type a comment

» Feel free to type questions throughout the
session for Q&A at the end

« We'll sendyou the slides and a recording
shortly after the session - do share with
colleagues

* On Twitter? Tweet us @STLPartners

» Check out our edge hub
www.stlpartners.com/edge-computing



http://www.stlpartners.com/edge-computing
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The edge capacity forecast estimates the number of network
edge data centres from 55 telecoms operators

. . . Proportion of telco network edge capacity taken up by
Edge capacity forecast Network edge capacity by region (2021 and 2025) hyperscalers (2021-2025)

= |Interactive tool to investigate number

of edge data centres and capacity

= Accompanying report and analysis
published once per year

= Updated every year

= Analyst calls to deep-dive on content

Forecasting capacity of
network edge computing
2021-2025

T Ico edge computing,

y and potential
is report forecasts the

L PARTNERS
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Edge Insight Service: Pursuing a new opportunity

Product and service details

STL Partners’ Edge Insights Service provides a combination of five tools to support telecoms operators and
technology companies in developing their edge computing strategies

1. Research

reports

» Access to all STL
Partners thought
leadership reports that
focus on edge
computing: strategies,
use cases and business
models

* Including existing back
catalogue

All subscribers can access our analysts on demand via quarterly analyst calls

© STL Partners |

2. Use case

directory

» Over 50 edge computing
use cases across 16
verticals

» Details on key drivers,
potential partners,
industry mapping

» Case studies on real
world implementations

Proprietary and Confidential

3. Ecosystem

tool

* Interactive tool charting
over 200 companies

* Analysis of company’s
edge products, and role
in the value chain

» Deep-dives on
companies’ strategies
and partnerships

4. Market sizing

forecast

 Size of edge computing
market (in revenue) from
2020-2030

» Broken down by vertical,
use case, type of edge,
country

» Forecast updated every
year

£

- |I|||
_-I_l o

T —

5. Edge capacity

forecast

» Total capacity in
network edge data
centres

» Broken down by
application, country and
type of edge

» Forecast updated every
year

Pourmber o edge sites clobaly

PooysnnBEEEE
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https://stlpartners.com/research/telco-edge-computing-whats-the-operator-strategy/
https://stlpartners.com/research/cloud-gaming-whats-the-telco-play/
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Today’s session will focus on what STL Partners calls the
“network edge” and the capacity for edge applications mainly ¢

it

< Device edge >< On-premises edge > Network edge < Regional edge >< Hyperscale cloud >

SHAN LYV

Edge applications Core network Radio access network
Consumer and enterprise Distributed core network RAN baseband unit (BBU)
applications running at functions, e.g. distributed functions running on edge
edge computing data EPC in 4G/LTE and user infrastructure, e.g. central
centres (e.g. cloud gaming, || plane function (UPF) in 5G units (CU) and distributed
video analytics, etc.) unit (DU)

Key
In scope of network edge capacity forecast

|:| Out of scope

© STL Partners |  Proprietary and Confidential 10



The initial forecast used 3 key factors to determine how
many network edge data centres a telco would build

Edge
strategy

Network edge build:
number of sites, timeline and
capacity

© STL Partners |  Proprietary and Confidential
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Although there are exceptions: comms providers deploying
edge on cable networks or LTE

SYINLYVL M

Cox Edge 9 airtel
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Edge

strategy

Love me
some edge

Help me
buddy

Wholesale
house

Connectivity
queen

Network edge strategies are influenced by the
operator’s existing business

Strategy

Retail business strategy (selling
services direct to enterprises), likely
taking a hybrid deployment approach
(building own edge and partnering)

Retail business strategy, but will
largely rely on partners
(hyperscalers) to build the stack

Wholesale strategy, even serving
mobile operators with co-lo/bare
metal services

Not going to build infrastructure for
non-network applications

Operator characteristics

Large existing enterprise
business, incumbentin an early-
adopting 5G market

Challengerwith large existing
enterprise business or
incumbent with relatively small
enterprise business

Non-mobile (cable or fixed)
operator or an incumbent
without any enterprise business

Mobile operator without an
enterprise business norambition
to build one

Deployment approach

Early deployments, minor proportion of
edge provided by hyperscaler, large scale
deployment

Early deployments, significant proportion
of edge provided by hyperscaler, smaller
scale deployment

Later deployments, significant proportion
of edge taken up by hyperscaler, potential
large scale deploymentin the longterm

No deployments

© STL Partners
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Most early movers in edge computing have launched
5G first

Mobileoperator | 2018 | 2019 | 2020 | 2021
= M
verizon’

5G launch Edge launch

‘4 m 5G launch Edge launch

e - —e

SK ’t'elecom 5G launch Edge launch

o VOdafone 5G launch Edge launch
— H

)

\g AT&T 5G launch Edge launch

© STL Partners |  Proprietary and Confidential
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Geo

profile

© STL Partners

Edge site deployments have tended to focus on urban

centres

Verizon’s network edge sites are all positioned in urban centres

(as of December 2021)

SeattE

Portland
Sacramento Salt Lake City
‘San Francisco Denver
] [Las Vegas] H
Los Angeles
Phoenix
(m ]
San Diego
J El Paso

Urban area with over
10 million inhabitants

@ 5 0 9.9 million inhabitants
@ 210 4.9 million inhabitants

Minneapolis

Boston

Detroit INEW YorkiP

Chicago. . Cleveland ..

Indianapolis

Kansas City St. Louis

Dallas-

Houston

Brownsville Gulf of
Mexico

Key H Verizon edge site (AWS Wavelength zone)
Source: Wikimedia Commons, augmented with STL Partners analysis
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https://commons.wikimedia.org/wiki/File:Map_of_American_urban_areas_by_size.svg

Our forecast predicts just under 1,500 network edge sites

‘I

globally by 2027 c

o

T

1,500 1,468 200,000 i

o Z

mE

1,200 1133 - 160,000 A
‘ ”
. = :
= e
B ‘ o
o 900 120,000 ¢«
(@] ()]
© (®@)]
() ©
— 3]
o Y—
o o)
o 600 80,000 g
E 0
S =
Z >
pd

300 83 230 40,000
__~
0 [ ] — 0
2021 2022 2023 2024 2025 2026
I Sites Servers
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Where are these sites? There are three main locations edge

‘ [ 4
can reside on the network edge =
o
>
A0
Fronthaul Backhaul = —
= Z
ma
A0
< Network edge locations > v
Attributes Access site Access aggregation Transportaggregation Core
Average number of 3K-100K 500-3K 50-300 <5
network sites* per operator
Distance from UE** <20km 10-300km 50-1500km 500-3000km
Roundtrip latency from UE <10ms 5-10ms 10-30ms 20-30ms
Typical (mobile) network RU, DU DU, CU CU, UPF, EPC Core (CP, UPF, EPC)
functions at location
0r|g|r.1al premises type Cell tower Street Cab'T‘et' central Central office Data centre
(mobile) office
8:)'(99'3;' | premises type Street cabinet Street cabinet Central office Data centre
©STLPartners | Proprietary and Confidential *Only a proportion of these would be used for edge computing (for applications) 17

**UE = User Equipment



Most mobile operators are starting with transport
aggregation sites

SK Telecom’s edge architecture (2019 plans)

NETMANIAS ONE-SHOT | 2019.10.11 | Harrison J. Son (son@netmanias.com)

SK Telecom 5G Network Architecture: 5G Core, 5G RAN and 5G Edge Cloud (MEC)

Seongsu, Dusan Center Cloud

Public Cloud

Center Cloud (2 sites) SA (2020 H1)

SA (2020 H1)
NSA(2019)

Daegu

Distributed | fioe

Py

w
[secu]

National IP Backbone (IP/MPLS)

Boramae

Edge Cloud

Edge Cloud (12 sites)

= Transport

56X Edge (Distributed Edge, B2C)

- Located at key regions nationwide i
- Providing natz)nilgide network services to mobile devices a g g reg at ion
= Ultra low latency transmission of large volumes of data,

Improvement of customer quality
- Network RTT delay between mobile devices and the edge ~ 3ms,

Application level RTT <10ms
- Use cases: VR, AR, Streaming, V2N

Regional IP Network (IP/MPLS)
Enterprise On-Site (B28) [J{VEIT-4¢] m\ Access

56X #BEd ge (on-site Edge, B2B) §1, N3 Tapping (Local Breakout) NSA Option 3x

~ Low latency/Security sensitive services on customer site
- Enhancement of real-time pre-processing and security of
private enterprise and public data

(MEP + MEC app)

On-site Edge - T aggregation
F1

Large Building

[semi\ 5G In-Building DAS

Private 5G Cases WDM Passivi

- Smart Factory(Realtime Process Control): Myunghwa (2018.10) Fronthaul
«+ Smart Office(Mobile VDI, Enterprise Security):
5 Samsung, Cisco (2019.04), Microsoft (2019.05)
. CPRI
Cell Site ACCGSS Slte - Smart Distribution(Logistics Automation)/Robots(Low-latency robot control):
Shinsegae, Lotte (2019.04), LG Electronics (2019.06)

- Smart Hospital(Medical Assistant, Security): Yonsei Medical Center (2019.04) 5G RF Repeater

D vvs(; UE (NSA) Small and Medium-sized
Building, Aprtment

5G Vertical Zone (B2B) 5G Cell Site (B2C) 5G In-Building Repeater (B2C)

© 2019 Netmanias All Rights Reserved * www.netmanias.com

Source: Netmanias, STL Partners annotations
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When do you believe telecoms operators will start using
their access aggregation sites for enterprise applications
(at wide scale / in your organisation)?

This will happen within the next 12 months _ 13%

This will take more than 4 years - 6%

0% 5% 10% 15% 20% 25%




MEC
platform

Virtualisation
/containers

Hardware

© STL Partners

Rack 1: Telco DIY

Telco edge facility (e.g. network data centre,
central office)

Rack 2: Telco DIY

MEC
platform

Virtualisation
/containers

Hardware

Proprietary and Confidential

central office)

Rack 1: Hyperscaler

Hyperscaler
cloud
platform

Hyperscaler
edge
hardware

Rack 2: Hyperscaler

Hyperscaler
cloud
platform

Hyperscaler
edge
hardware

Rack 1: Hyperscaler

Hyperscaler
cloud
platform

Hyperscaler
edge
hardware

Another key aspect is who will build the data centre capacity
- telco and partners or hyperscalers?

Telco edge facility (e.g. network data centre,

Telco edge facility (e.g. network data centre,
central office)

Rack 2: Telco DIY

MEC
platform

Virtualisation
/containers

Hardware

SHINLYVL MR
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The network edge is the most mature domain for
hyperscaler-telco partnerships

In which edge domain is your engagement/partnership with hyperscalers most
mature?

None, 16%

RAN, 6% .

Distributed core, 9%

Network edge (apps), 23%

Private LTE/5G networks, 16%

On-prem edge (apps), 14%

Centralised core, 15%

STL Partners survey 2022, N=180
© STL Partners |  Proprietary and Confidential
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Most telecoms operators are open to the hyperscalers
building at least part of the network edge

In the next 1-2 years, approximately how much of telco edge infrastructure in
these domains will be provided by a hyperscaler?

100%

90% m 80-100%
S 80%
ED o
L 70% 60-80%
£
n 60%
E [o)
é 50% m 40-60%
S 40%
U) o,
0 30% 20-40%
S 0%
59 (]

10% m 0-20%

0%
North America Europe Middle East & Africa Asia Pacific

40% L 43% 38%

STL Partners survey 2022, N=180

Average

© STL Partners |  Proprietary and Confidential
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Unsurprisingly, the hyperscalers are more enthusiastic than
the rest of the vendor community or telcos themselves

In the next 1-2 years, approximately how much of telco edge infrastructure in
these domains will be provided by a hyperscaler?
100%

o, 90% = 80-100%
S, 80%
SR,
g 70% 60-80%
£ 60%
2
S 50% m 40-60%
S 40%
o (o]
Q (o)
g 30% 20-40%
%5 20%
® 100

10% m 0-20%

0%
Telcos Vendors Hyperscalers

STL Partners survey 2022, N=180

Average

40% 40%

© STL Partners |  Proprietary and Confidential

SHINLYVL MR



However, despite the enthusiasm, the reality has not met the
expectations when it comes to network edge

Challenges...
= Chicken and egg problem not cracked

= Customers unaware of edge computing

= Do telcos have the right relationships? E.g. with

...But, there is also progress and signs of opportunity
ISVs / developers

= Progress on federated / interconnected network
edges (e.g. 5G Future Forum, Bridge Alliance,
GSMA)

= Traction within some use cases (especially CDN /
application delivery network use cases)

= More network edge data centres in different
countries (and scaling up within some countries)

© STL Partners |  Proprietary and Confidential
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What do you see as the biggest challenge for the
network edge market?

Other 4%

35%

—
-
—h
0
a1}
wn
D
wn

Telecoms operators’ business models

38%

Lack of interoperability between different telcos’ network edges 15%

Insufficient capacity at the network edge 8%

0% 5% 10% 15%
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Keen to learn more? Check out STL Partners Edge Hub
www.stlpartners.com/edge-computing

Resource Hub

Content type Clear Topics Clear
Search Q Research Webinars Use cases y Infi
Articles Tools Market trends Business m... Hyperscalers
Free Reports Tel
LAUNCHING THE STL PARTNERS EDGE FIBRE FOR 5G AND EDGE: WHO DOES IT AND AWS & EDGE COMPUTING: WAVELENGTH USE
INVESTMENTS TRACKER HOW TO BUILD IT? CASES AND APPLICATIONS
We are excited to be launching our new tool which tracks There is now a valuable but specialised opportunity in AWS, together with telecoms partners like Vodafone and
investments in the rapidly growing edge computing building out fibre to support small 5G cells in high value Verizon, has deployed Wavelength locations across the
space. UK and the US.
Read more
Read more —_— Read more
_— _—

WHERE IS MONEY BEING MADE IN EDGE EDGE COMPUTING: HYPE VERSUS REALITY? HOW EDGE COMPUTING CAN UNLOCK THE
COMPUTING? METAVERSE

While there has been much discussion about the
This article cuts through the chatter and presents a opportunity that edge computing could enable, actual Edge computing can help unlock the potential of the
pragmatic view for where edge revenues are being real-world deployments are still nascent. Metaverse by providing a distributed compute
made. architecture that can support low

Read more
Read more —_— Read more
B — R —
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To subscribe to our Edge Insights Service and access our
Edge Capacity Forecast, get in touch!

. . . Proportion of telco network edge capacity taken up by
Edge capacity forecast Network edge capacity by region (2021 and 2025) hyperscalers (2021-2025)

= |Interactive tool to investigate number

of edge data centres and capacity

= Accompanying report and analysis
published once per year

= Updated every year

= Analyst calls to deep-dive on content

Forecasting capacity of
network edge computing

2021-2025

T

YINTIVI W

YINTIVI W

2021

Europe & Central
Asia

" East Asia & Pacific

Total:
XX

servers

m Hyperscaler

m Telecoms
operator

Number of edge servers

2021 2022 2023 2024 2025

North X
America 2025 Network edge capacity by workload type
(2021-2025)

Europe & Central Asia

South Asia
5=
3 2
Total: w O
North America XX ; 3
_Q -
Middle East & North % servers E 2 o - l _ —-
Africa . zZ6 o -
Latin America & East A?'a & 2021 2022 2023 2024 2025
Pacific
Caribbean B Core network functions m Edge applications
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