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The full
picture reveals
more than the sum of its parts

Louis Hall, chief
executive, Cerillion
Technologies

Telecoms has been transforming in multiple directions simultaneously but often the
complexity of individual innovations has obscured the ultimate prize. Now, as
transformational components from data analytics, cloud, radio access, virtualisation,
automation and orchestration intermesh in actual deployments, the shape of the
transformed communications service provider (CSP) is starting to emerge

T

elecoms transformation has taken up its position as
part of the wider digital transformation that is
revolutionising not just telecoms but business in
general. This enormous effort contains the components
listed above and a subset of highly specific capabilities
that includes but isn’t limited to network slicing, network
functions virtualisation, small cells, artificial intelligence,
machine learning and software-defined everything. I’ve
certainly spent more than the last decade grappling with
many of these and explaining the potential benefits.
New thinking that extends across disciplines has introduced
new areas of expertise and many careers have been made
in these subjects. However, as the grunt work of creating
each has continued, it has been easy to forget the
destination of having these new capabilities work with and
feed each other. That’s where the real value lies – the open
radio access network (RAN) connecting the multi-access
edge compute (MEC) capability with the cloud (of which
there are many types) and onwards to data analytics to
deliver near real-time insights on which virtualised systems
can act automatically.
CSPs, thanks to their efforts, have more than one finger in
each of these technological pies and, still thanks to their

EDITORIAL
ADVISORS

network supremacy, can occupy a
uniquely unifying role. If you think of
the future digital world as being built
like a ship in a bottle, all the pieces
have been painstakingly created and
put into position in the bottle. Now to
create the finished product, someone
needs to pull the string to make the
masts rise and the sails unfurl.

Martin Morgan,
VP Marketing at Openet
an Amdocs company

Traditionally, the string-puller in this
scenario would not have been a CSP
but, as this issue of VanillaPlus
George Malim,
details, there’s no reason why, this
managing editor
time, it can’t be them performing and
being rewarded for being the orchestrators of the multicloud, software-defined hyper-connected world.

Laurent Leboucher,
VP Customer Relations
Solutions, Orange

Of course, even that isn’t the final destination or the finished
product and the transformation continues.
Enjoy the magazine!
George Malim
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Ciena and Altran collaborate on 5G
virtualisation and orchestration
Altran, which is part of Capgemini, and
Blue Planet, a division of Ciena, have
formed a partnership to provide network
operators with intelligent automation
solutions to address complex requirements
across physical and virtual domains driven
by 5G, cloud and the Internet of Things (IoT).
As a result of the companies’ co-created
solutions, service delivery across multiple
vendor systems will be simplified and
automated, enabling communications
service providers (CSPs) to monetise their
investments faster.
Intelligent automation is the execution of the
operational and functional processes
involved in designing, creating and delivering
an end-to-end service. Traditionally, these
processes were handled by domain-specific,
siloed operational support systems (OSS)
and tools built for static environments. The
increasing integration of advanced
networking technologies and automation has
accelerated demand for process
orchestration.
Through the collaboration, Blue Planet and
Altran intend to pursue opportunities in
service orchestration, cloud orchestration,
inventory, analytics, network assurance,
OSS/BSS integration and network
automation. Blue Planet’s Intelligent
Automation Portfolio is an open software

suite that
empowers
service
providers with
deep insights
about the
network to
Dietmar Wendt, Capgemini
optimise
business
processes, reduce costs and improve the
customer experience.
Altran will provide its specialised offerings in
the areas of systems integration, engineering
and R&D services, deployment, managed
and support services. These, combined with
its software frameworks, will be integrated
with Blue Planet’s portfolio.
“Altran’s collaboration with Blue Planet
enables operators to seize new service
opportunities as they transform their existing
infrastructure into next-generation networks
that employ software-defined networking
and network functions virtualisation,” said
Dietmar Wendt, chief global sales and
portfolio officer, engineering and R&D at
Capgemini. “Our co-created solutions will
help operators shorten time to revenue by
simplifying and automating service delivery
across multiple vendor ecosystems and
equipment that span the wide area network
(WAN), data centre and cloud.”

Mobileum expands Developing
Solutions partnership to offer
full 5G lifecycle testing
Mobileum, a
provider of
analytics-based
roaming and
network
services,
security, risk
management,
Goce Talaganov, Mobileum
and testing and
monitoring solutions, has expanded its
partnership with Developing Solutions.
The latter is a privately-held network testing
firm that focuses on testing 3G/4G/5G
wireless and IP multimedia subsystem (IMS)
core interfaces.
The expanded agreement aims to enable the
integration of Developing Solutions’ dsTest
product with Mobileum’s active testing
platform, called SITE, to provide
communications service providers (CSPs)
with end-to-end testing and verification
solutions for the entire 5G network and
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service lifecycle, from lab to production.
Mobileum will also act as a sales channel for
the dsTest product, using its global
customer footprint to expand Developing
Solutions’ market reach and offering CSPs a
single integrated solution to test and roll-out
new 5G services.
“We are excited to strengthen our
partnership with Developing Solutions,” said
Goce Talaganov, Mobileum’s head of testing
and monitoring products. “Our expanded
offering provides a customisable, end-to-end
5G application testing platform that easily
integrates with other automation tools and
reduces operational costs by enabling
modern, continuous integration and delivery
with a DevOps approach. Our joint solution
will support our customers’ need to build,
test, deploy and validate software
applications and services throughout their
entire lifecycle.”

NEWS IN BRIEF

Nokia partners with
CPQD for 5G O-RAN
Nokia has announced a partnership
with Brazil’s Telecommunications
Research and Development Centre
(CPQD), an independent
government-affiliated research body,
to jointly develop applications and
solutions based on the Open RAN
(O-RAN) compliant near-real-time
RAN Intelligent Controller (RIC). The
partnership will focus on 5G use
cases in cooperation with Nokia’s
Brazilian mobile operator customers
including fixed wireless access
(FWA), smart cities, IoT for Industry
4.0, and critical networks, which will
be customised for the Brazilian
market.
“This is an important collaboration
that will help to shape the future of
5G networks in Brazil,” said
Frederico Nava, the director of
solutions and consulting at CPQD.
“We look forward to a fruitful and
successful partnership with Nokia
and to introducing a range of
innovative 5G-based use cases to
the market.”

AttoCore wins mobile
core investment
AttoCore, a developer of scalable
and flexible 4G and 5G core
network solutions has secured a
strategic investment from
Lansdowne Investment
Company Cyprus (LICC). The
injection of an undisclosed capital
sum from LICC will reportedly allow
AttoCore to increase its head count
and accelerate the development of
its Atto5GC 5G Standalone Core and
AttoEPC 4G Evolved Packet Core.
Founded in 2014, AttoCore
develops ultra-mobile core network
software technology that can be
deployed in consumer, enterprise
and service provider scenarios.
Small footprint and high quality are
claimed to make it particularly well
suited to private networks, neutral
host and rural fixed wireless access
(FWA) applications. Deployment can
be at the enterprise site, in the
cloud, as a standalone network, or
interconnected with existing network
services to extend wireless services
anywhere in the world.
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Nokia and CMCC see
70% cost savings in
AI-powered RAN trials
Nokia and China Mobile (CMCC)
have successfully completed live trials
of an artificial intelligence (AI) powered
radio access network (RAN) over
CMCC’s network. Utilising CMCC’s 4G
and 5G networks, the companies
completed an AI-based real time user
equipment (UE) traffic bandwidth
forecast trial in Shanghai as well as a
network anomaly detection trial in
Taiyuan, the capital city of China’s
Shanxi province.
In Shanghai, the trial confirmed that AIbased real-time user equipment (UE)
traffic prediction accuracy exceeded
90% in a live 5G network test. This
was achieved by estimating the UE
radio quality and related throughput for
100 milliseconds. In addition, the
AI/ML powered anomaly detection
solution can drastically decrease the
time needed to analyse issues and find
the root cause. This represents a cost
saving of more than 70% compared to
human resources required to process
the issues.

Mobile roaming
subscribers to reach
918mn globally by 2024
A new study from Juniper Research
has found that the number of
international roaming subscribers
dropped by 73% to 243 million globally
in 2020; caused by travel restrictions
arising from the COVID-19 pandemic.
It predicts that mobile roaming
subscriber numbers will take until 2024
to exceed 2019 levels; reaching 918
million by 2024, as the travel industry
embarks on a prolonged recovery from
the long-term impacts of the
pandemic.
The study also anticipates that North
America’s recovery will be aided by the
region’s early adoption of 5G services,
with communications service providers
(CSPs) able to increase roaming
revenue through the provision of
advanced functionality to subscribers.
In response, the research urges CSPs
to focus on expanding 5G roaming
agreements in 2021 to capitalise on
this revenue growth in the future.
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Green energy and digital inclusion lead in telco
environment, social and governance index
Omdia’s first research into communication
service providers’ (CSPs) environmental,
social, and governance (ESG) initiatives has
found that green energy accounted for the
most individual measures over the research
period. This is equivalent to 25.3% of the
total, followed by digital inclusion (16.7%)
and social welfare (16.7%).
Omdia’s ESG Service Provider Index,
which provides a view on telecoms
operating groups and sector ESG initiatives
announced from 2019 to November 2020,
covers 192 announcements from the
world’s largest 15 service providers by
revenues. The research reveals that all 15
service providers announced at least one
green energy initiative, while 73.3%
announced at least one measure in social
welfare, and 60% announced measures to
improve the recycling capabilities of their
operations.
Among the 15 companies covered in the
tracker, Vodafone, BT, Orange,
Deutsche Telekom, Telefonica,
Verizon, Comcast, and KDDI pledged a
date by which they will reduce their carbon
emissions to net zero, a major milestone an
increasing number of companies are
planning for. However, diversity and digital
ethics are two ESG areas that saw less
activity over the research period, with
53.3% of CSPs announcing no diversity
measures, and 73.3% making no
announcements around digital ethics.

Paul Lambert, Omdia

Paul Lambert, principal analyst at Omdia,
said: “In formulating ESG strategies,
service providers have followed a broad
range of measures to improve their nearterm ethical standing, and, over the mid
and long term, reduce their impact on both
the environment and their costs by using
sustainable energy. Service providers
covered in the research have also been
active in putting in place inclusion, social
welfare, and digital initiatives in ways that
enable them to apply their strengths and
capabilities in new ways to bring tangible
benefits to diverse communities.”

European consumers are underwhelmed
by the big digital switch
Businesses that fail to capitalise on the
public’s digital curiosity risk losing
customers, say 48% of consumers in a
recent European survey. And only 32% of
European consumers believe the
companies they interact with now deliver
an improved digital experience compared
to before the pandemic. These stark
findings come from a new study by
VMware of more than 6,000 consumers.
They reveal that while there has been a
seismic digital switch, businesses have not
captured the attention of customers, who
are feeling largely underwhelmed.

Matthew O’Neil, industry managing director
in the Advanced Technology Group at
VMware said: “There is no question that
the development of new digital experiences
has been integral to many businesses’ very
survival over the past 12 months. However,
while many companies successfully made
the digital switch, our consumer insight
shows that many have not delighted their
customers with these new online
experiences. Businesses who fail to focus
on improving digital experiences are likely
to lose customers but those that do it well
have everything to play for.”
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Daniel Kurgan have come to the mutual
conclusion to end their collaboration. The
board of directors has approved the
appointment of Matteo Gatta as new
CEO of the company.
Gatta joins BICS from shareholder,
Proximus where he was director of
Network Strategy, Innovation &
Partnerships with immediate effect.
Meanwhile, Joseph Burton, formerly
CEO of Poly, has been appointed as the
new CEO of TeleSign, a BICS subsidiary.

Brian Shepherd, CSG

CSG has appointed Brian Shepherd as
chief executive to lead a new era of
growth, innovation, inclusiveness and
diversification on the back of a successful
2020 for the company. Shepherd, who
since 2016, has been integral to the
company’s strategic growth as executive
vice president and group president, was
selected to succeed Bret Griess in
August last year. Shepherd brings
extensive global sales, services and
delivery, strategy, corporate development,
and marketing expertise to the CEO role
for CSG.
“I am honoured to lead this company into
its next phase of our growth and
evolution,” said Shepherd. “CSG’s proven
capabilities and strong track record of
helping solve our customers’ biggest
business challenges creates a strong
foundation as we focus on building a
bigger, better, and more future-ready
company.”

Mario Mayerthaler, Invenium

Austria-based Mario Mayerthaler has
been appointed CEO of the Styrian startup Invenium. A majority stake in Invenium
was taken over by A1 Telekom Austria
Group in January 2021. Mayerthaler takes
on the CEO role in addition to his
responsibilities as head of Innovation at A1
Telekom Austria Group, where he
manages and expands the A1 Start up
Campus and the Group’s intrapreneurship
programme.
Invenium emerged from a spin-off of Graz
University of Technology and the Graz
Know-Centre. Invenium offers analysis of
movement flows for traffic, smart city,
tourism, retail and other sectors, with the
special feature of a 100% digital analysis.
The board of directors of BICS (Belgacom
International Carrier Services) and CEO,

Katherine Ainley, Ericsson

Cambridge Broadband Networks
Group (CBNG) has announced the
appointment of its new chief technology
officer William Webb, as the organisation
continues to drive forward advances within
fixed wireless access (FWA) networks.
With more than 30 years of experience,
Webb was previously the president of the
Institute of Engineering and
Technology, becoming one of the
youngest presidents in a century. In his
time within the telecoms industry, he was
also director of technology resources at the
UK regulator, Ofcom for more than seven
years and director of corporate strategy at
Motorola.
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Proximus and the other shareholders,
MTN and Swisscom, have explicitly
thanked Kurgan “for his passion and
dedication as CEO for almost 14 years,
driving the company’s strategic
transformation to become a leading
international communications enabler, and
wish him all the best in his future
endeavours”.

Ericsson has appointed Katherine
Ainley as CEO for the United Kingdom
and Ireland. She joins Ericsson from BT
where she has held a number of senior
executive positions since 2007, including
the recent roles of managing director of
Ventures in Enterprise and CEO of Tikit, a
then wholly–owned subsidiary of BT. She
succeeds John Griffin, who has been
acting in the role since October. Griffin will
return to his permanent role as country
manager for Ericsson Ireland and continues
as a highly valued member of the unit’s
leadership team.
Daniel Kurgan, BICS
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Mobily selects CSG for
digital transformation
Saudi Arabian CSP, Mobily, has
announced a multi-year extension to its
partnership with CSG under which it will
deploy CSG’s suite of revenue and
customer management solutions to
accelerate growth, introduce new products
and services and evolve the customer
experience through traditional and digital
channels.
“Mobily is committed to its strategic vision of
becoming a fully integrated operator.
Ongoing transformation programmes will
enable Mobily to continue providing world
class communications services, combined
with an exceptional digital experience for our
customers,” said Alaa Malki, the CTO at
Mobily. “By capitalising on our two
companies’ combined industry knowledge
and customer engagement expertise, this
new era in our strategic partnership will
empower Mobily to provide exciting digital
products and services that simplify and
enhance our customer journey and
experience.”
CSG will deploy a full-stack solution that
optimises Mobily’s ability to increase
process agility and go-to-market flexibility,
while lowering expenditures. The CSG
solution will shift Mobily’s billing and revenue
management operations to a consolidated
managed services model, replacing existing
legacy systems with one that digitally
transforms Mobily’s systems and business
operations.

N E W S

Ericsson and T-Systems
partner for campus
network solutions
Ericsson and T-Systems, a subsidiary of
the Deutsche Telekom Group, have
partnered to offer fully integrated campus
network solutions to customers worldwide.
Based on Ericsson’s campus network
infrastructure and T-Systems’ edge
computing capabilities, the partnership can
provide an integrated, end-to-end way to
meet the site connectivity needs of
enterprise customers.
Management consultancy Arthur D Little
forecasts the market for private campus
networks, services and solutions could be
worth €60-70 billion by 2025. Campus
networks seamlessly combine public and
private wireless connectivity to support
diverse, innovative enterprise use cases.
Locations include factory shop floors,
logistics centres, airports, ports, oil and
gas campuses and power plants.
“As enterprises look to scale up their
digitalisation and automation, working
together with Ericsson enables us to meet

Thomas Noren, Ericsson

global business needs quickly and
securely,” said Adel Al-Saleh, the CEO of
T-Systems. “We can bring this technology
to more customers in a way that is
seamless, managed end-to-end, and
scalable as customer needs evolve.”
Thomas Noren, the head of dedicated
networks at Ericsson, added: “By joining
T-Systems and Ericsson campus networks
abilities, we are offering enterprises the
ability to accelerate their path to Industry
4.0 with more advanced use cases. With
the evolution to 5G, the networks will
support applications that require even
more bandwidth and lower latency.”

Digitalk selected by Vodafone UK to
support MVNO growth strategy
Vishal Dixit, Vodafone

Bouygues Telecom extends
Netcracker revenue
management deal
Bouygues Telecom has extended its
partnership with Netcracker by upgrading
to the solution vendor’s digital portfolio,
including Netcracker Digital BSS. The
French CSP is continuing its engagement
for professional services to support both
fixed line and mobile service offerings,
including 5G. Bouygues provides mobile
and internet services to residential and
business customers.
Netcracker Digital BSS includes fully
convergent, carrier-grade revenue
management, including dynamic rating and
billing capabilities, so that CSPs can
monetise new digital services, accelerate
time-to-market, develop new lines of
business and future-proof their
organisations. Bouygues has also extended
its use of Netcracker Professional Services,
including support and managed services.
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Vodafone UK has selected Digitalk’s
mobile service platform to support its
growth in the MVNO sector. Digitalk is a
global mobile virtual network enabler
(MVNE) service provider, offering cloudbased real-time communications platforms.
The new agreement uses Digitalk’s mobile
cloud system to support Vodafone’s
MVNO partners with the provision of highly
reliable services including payment,
customer promotions and lifecycle
campaigns. Digitalk’s dedicated web
services will help simplify the process of
Vodafone integrating new customers.
“We chose Digitalk for its reliable platform
and the services it provides, including its

mobile cloud system,” said Vishal Dixit, the
strategy and wholesale director at
Vodafone UK. “The Digitalk service will play
an important role in our continued growth
in the MVNO sector, as we bring on new
partners and provide increasingly
sophisticated digital experiences for their
customers.”
Justin Norris, the CEO of Digitalk, added:
“Vodafone is one of the most innovative
technology companies and we’re very
pleased to have been selected to support
its MVNO growth strategy. Our mobile
cloud services and our continued
investment in the service will help Vodafone
capitalise on current market opportunities.”
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Three UK selects MATRIXX and Salesforce
for new digital pre-pay service
Three UK’s new Pay As You Go offering
is being powered by the Go Digital
solution, which combines MATRIXX
Digital Commerce with Salesforce
Communications Cloud and other
technologies tailored for mobile providers.
MATRIXX Software is a US-based, global
provider of 5G monetisation solutions for
the communications industry. Pay As You
Go is an omnichannel pre-pay offering
launched on Three’s new cloud-based IT
infrastructure.
Designed with a customer-centric
approach, the new service uses MATRIXX
Digital Commerce to provide real-time
usage tracking, enhanced personalisation
and full customer control over their
experience through a new full-featured
mobile app.
“At Three, our mission is to provide a
better-connected life for our customers,”
said Susan Buttsworth, the chief operating
officer of Three UK. “Our new Pay As You
Go offering is the first launch on our new IT
systems which will allow us to deliver better
service through a fully digital experience.

We selected Go Digital from MATRIXX and
integrated it with Salesforce because they
present technologies capable of providing
our customers with the truly digital offering
they deserve.”
“As the digital revolution continues, mobile
operators need flexible, cost-effective,
scalable solutions that improve their
existing capabilities while building for the
future of 5G devices,” said Glo Gordon, the
chief executive of MATRIXX Software.
“Three UK has a strong, customer-first
vision designed to enable an enhanced
customer experience. We are proud to
collaborate with Salesforce to help Three
UK succeed as a digital disruptor.”
Dan Ford, the senior vice president and
general manager for the communications
and media industries at Salesforce added:
“We’re excited and honoured to be part of
the solution supporting Three UK’s digital
transformation programme, along with
MATRIXX. Three UK’s successful launch
showcases the power of Go Digital and
how it can be a game changer for digital
disruptors.”

iBasis partners with
Positive Technologies
on signalling security
iBASIS, a provider of communications
solutions for CSPs and digital players
worldwide, has launched its Managed
Cloud-Based Security Portfolio for mobile
network operators (MNOs) around the
globe. It is working in partnership with global
telecoms security company, Positive
Technologies, to cost-effectively and
immediately deliver security intelligence.
The strategic partnership offers a security
solution to fully protect customer networks,
giving mobile operators greater control.
iBASIS’ Security iQ360 portfolio is a hosted,
fully managed solution in the global IPX
network. The solution uses 360-degree
intelligence for in-depth visibility, monitoring,
attack detection and mitigation while
providing automatic updates against
continuously evolving threats.
“We are thrilled to partner with Positive
Technologies, a pioneer in signalling security
research and leading global provider of
telecoms cybersecurity solutions, to bring
this solution to market,” said Chris Lennartz,
the vice president of product management
at iBASIS.

Polystar KALIX helps Magenta
with VoLTE performance
Polystar, a global supplier of analytics,
service assurance and automation solutions
for the telecoms industry, has announced
that Magenta, formerly T-Mobile
Austria, has secured first place in new
rankings produced by Connect, supported
by KALIX VoLTE performance monitoring.

Susan Buttsworth, Three UK
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Glo Gordon, MATRIXX Software

Having made quality improvements a
strategic target, Magenta invested in a
complete, VoLTE upgrade to its network.
Magenta selected Polystar’s KALIX to
provide VoLTE service performance
monitoring. KALIX offers dedicated VoLTE
service performance monitoring and
customised key performance indicators
(KPIs), allowing full analysis of quality and
service delivery.
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CSPs can be the
next cloud leaders
The conversation about telco cloud has continued for more than a decade and
communications service providers (CSPs) are showing greater willingness than ever
before to run critical systems from the cloud. Increased familiarity with cloud
offerings has grown CSPs' appetites for cloud as the operational benefits feed
through and concerns about ongoing control and security have been allayed.
Moreover, telco cloud is moving on as a concept to encompass modern multi-cloud
operational environments and CSPs can be leaders here, rather than just partners in
the multi-cloud value chain.
This new environment brings together clouds of all types so CSPs can participate,
create, monetise and assure enterprise and consumer services ranging from hybrid
workspaces to network capacity on-demand, Shekar Ayyar, the executive vice
president and general manager of Telco and Edge Cloud at VMware, and Kaniz
Mahdi, the vice president of advanced technologies, Telco and Edge Cloud at
VMware, tell George Malim
George Malim: How is the telecoms industry
changing in relation to cloud utilisation?

has a lot to do with the fact that CSPs have missed the
first cloud opportunity.

Shekar Ayyar: Fundamentally, I look at it as an
evolution. Communications service providers (CSPs), two
decades ago, were the critical infrastructure and nobody
could do anything without them.

Now CSPs have a second chance – they are at a point in
time where they can make a difference. Betting their
partnership on a singular cloud provider is risky. Instead
of just partnering up with a hyperscaler and staying
satisfied with some network revenue on the back end –
essentially concreting their role as commodity – CSPs
should take a more aggressive approach to becoming
a next generation cloud leader, so they don’t miss
another boat.

Communications was the fabric that everyone wanted to
make sure was up and running but the last decade and a
half has been fully consumed by clouds, and specifically
the hyperscale clouds. The focus has been much more
about how to get some combination of storage, compute
and network from a remote location, and frankly the
operator’s role has been reduced to a vanilla network
with diminishing average revenue per user (ARPU).

▲

Why is this? You have your mobile phone, and it's
become a big part of what you do, but you never think
too much about the infrastructure that makes it work –
it’s become a more passive relationship. You likely have a
much more engaged relationship with cloud providers
and content providers than you do with your CSP. This

Fortunately, 5G and edge provide that disruptive
opportunity. With a multi-cloud approach, CSPs have the
flexibility, agility and resiliency they’ll need to not only
create new services but deploy them in the most efficient
manner possible. Merging carrier and cloud domains is
another opportunity for CSPs to take advantage of cloudlike technologies. We anticipate a subset of CSPs will
emerge as victors at the other end of this transformation
and we, at VMware, are singularly focused on equipping
them to be able to do that.

SPONSORED INTERVIEW
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Kaniz Mahdi
VMware

Shekar Ayyar
VMware

GM: Has the concept of telco cloud
developed to encompass modern, multicloud operational environments?

▲

SA: Yes, undoubtedly, but this is invariably going
to be a partnered environment. The fundamental
notion of multi-cloud is that there are cloud
providers that have spent a lot of capital building
up their data centres which provides value as long
as you access the right one for the right purpose. I
think the smart CSPs will take advantage of what is
there, but to do it in a way that allows them to
maintain their control point. This will require a multicloud strategy.
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Network slicing is an interesting feature of 5G that allows
you to do many things that were not possible before
At VMware we provide the ability to enable a
single environment that allows you to consume
capacity from wherever you want – from the core,
edge, radio access network (RAN) and public
clouds. This ability comes without having to build
all of the infrastructure yourself while providing the
visibility and control so you can decide how much
capacity and from where you want it.
It’s pretty easy to see how creating a single multicloud platform like the one we provide will allow
CSPs to efficiently create value with a horizontal
framework – from simplifying service creation and
deployment to greatly increasing operational
efficiencies. While they do that, CSPs can make
use of the extension into multiple public clouds –
and their partnerships and service portfolios by
extension – without losing their shirt.
GM: Are telcos enabling multi-cloud
environments or is the environment still
fragmented with different types of cloud
viewed in isolation?
SA: The answer is ‘both’, depending on size,
scope and timing. A small operator that just
wants to get started and deploy something in a
specific geography could afford to be somewhat
isolated. In some cases, maybe that's okay, in
that they never intend to be multi-geography. In
most cases though, and particularly in the larger
tier of service providers that we deal with, that’s
not okay. For these multi-geography CSPs, they
need to have the ability to extend and have
connectivity to a broader cloud landscape. This
multi-cloud capability provides flexibility to
consume resources from the right cloud or edge
at the right time.
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GM: Has the arrival of higher bandwidth,
software-oriented 5G plus new
techniques, such as network slicing and
multi-access edge computing (MEC),
transformed telecoms IT? Is the current
status indicative of a preparation phase
for the 6G, multi-cloud environment of
multiple integrated clouds?
Kaniz Mahdi: Network slicing is an interesting
feature of 5G that allows you to do many things
that were not possible before, but there are many
other interesting elements of 5G, which are industry
firsts. The pervasive nature of 5G means that for
the first time in history, I am able to confidently
assume that there will be connectivity wherever I
go. Imagine the user landscape that emerges just
because of the fact that your connectivity is a
default assumption. It's a utility for you.
The automation and cloudification that is already
baked into 5G is also going to help us in the
multi-cloud journey. For that, we need
densification of 5G on top of LTE networks to
continue. Although the initial roll-outs have been
based on the existing LTE networks with 5G new
radio (NR) subtended off of LTE, we are starting to
see deployments with 5G standalone (SA) networks
which have based on cloud-native solutions.
That’s tremendous progress in comparison to the
communications industry back in the LTE days.
The leap that we have taken from 4G to 5G just in
mere migration from cloud monolithic physical
brown boxes to containerised software that can
run on any cloud is immense. The current
deployments as of today are mainly private
networks and private clouds maintained by the
CSP. Of course, VMware supports these private
clouds, but we are even more excited about the

▲

The right approach therefore is to understand
how to be a citizen of a multi-cloud world and to
figure out how you're going to hold control while
you make use of that multi-cloud infrastructure.
The wrong answer is to decide to be a siloed
architecture in the corner and assume you don't

need to interact with anything else. If we’ve all
agreed on one thing throughout this decade of
transformation, it’s that silos won’t work for the
digital era.
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VMware has a unique vantage point where the wireless,
networking and cloud industries fuse together
multi-cloud landscape that’s emerging as other
hyperscale cloud providers come into the mix.

we’ll be all set for highly immersive experiences of
the 2030s and beyond.

Here we see cooperation as well as competition
that is rising around the edge market. Its yet to be
seen as to who will win the battle for the edge,
but VMware sits in a sweet spot since we take
multiple cloud infrastructures and run various
levels of abstraction that sit inside a single
platform. Essentially, we enable many
infrastructure and cloud providers to become the
providers of containers which will seamlessly host
a myriad of supplier applications. The resulting
construct is a perfect substrate for what comes
next in the 5G evolution – moving beyond simply
improving the human experience of mobile
broadband.

GM: What does this environment look like
and what is VMware's role?

Back in the early days of 5G inception, the stated
ambition of 5G was to enable real-time
collaboration among smart things anticipated in
the 2020s. These smart things would be humans,
machines, cyber physical systems or any
combination of the above. Fast forward to 2020,
and we did indeed experience a massive
behavioural transformation, COVID being the
forcing function. COVID will continue to dominate
the scene through the better part of 2021, but
behavioural transformations led by COVID are
here to stay, resulting in the demand for
expedited 5G evolution with time sensitive
communications, programmability and
automation underpinning real-time distributed
collaboration among humans and machines.
This next step of 5G evolution to enable highly
interactive, distributed collaborative experiences
with time sensitive communications,
programmability and automation will set the stage
for 6G. It will make connectivity pervasive, and it
will make cloudification pervasive, to an extent
that both compute and networking will be in the
hands of the user. Compliment this with ongoing
advances in robotics and machine learning and
the evolution of the web with spatial computing,
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KM: VMware has a unique vantage point where
the wireless, networking and cloud industries fuse
together. Before 5G, the wireless, cloud and
networking industries were driving economic
benefits for each other, but they were growing
independently of each other. Now, with the new
user landscape that is being shaped with this
fusion, it's impossible to see cloud evolving in one
direction and automation evolving in a second
direction and wireless telecoms in yet another third
direction. VMware has our DNA in virtualisation
and cloud, and we’ve been sowing deep seeds in
the communications industry for many years now.
I therefore see us in a very strategic spot where
we will be able to unify these three industries
together; we can jointly shape the 6G roadmap in
a way that gives all of us benefits to reap.
SA: Part of what VMware does is inherently
making the infrastructure secure. Our thesis has
always been that security shouldn't be a bolt-on
that you think about after the fact. We’re
extending that into the next generation
infrastructure, and this provides us the ability to
make and create policies that can be translated
for security right through the software layer. If you
think about it as an abstraction that overlays all of
the underlying infrastructure, then doing things
like data privacy, or manage access and ingress,
egress all become policies that just get defined at
that software layer.
All in all, security included, VMware provides a
holistic platform for CSPs. We approach the CSP
transformation as an opportunity to help them
create new digital life experiences and revenue
streams by enabling them to bridge their existing
and new infrastructures and creating agile
foundations for their growth.

https://telco.vmware.com
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The future
RAN is open
2020 saw a unique combination of events that will have
lasting impact on the telecom industry – and not all
negatively. Industry initiatives to establish a more open
radio access network (O-RAN) gathered considerable
momentum. Francis Haysom, the principal analyst at
Appledore Research, argues that 2021 will be a critical
year in which open RAN really begins to change the shape
of the telecoms market
2020 was a breakthrough year for O-RAN. Meaning, that at the start of the
year, it could still be seen as something of an interesting effort –
potentially important, but years away. By the end of the year however, it
was being cited as a critical part of strategies by CEOs from major
vendors and communications service providers (CSPs) alike. Online
conferences were among the best attended and most actively
participated of the year.
Does O-RAN really deserve all the attention? And into 2021, will its
momentum be sustained?
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▲

I believe the answer to both questions is yes but with some qualification.
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Figure 1: Traditional proprietary RAN architecture

Source: Appledore Research

Understanding Open RAN
O-RAN is now an umbrella term that covers a number
of inter-related initiatives with a shared purpose to
increase openness – that is, disaggregation of
previously combined subcomponents – within the
RAN, enabling among other things:
• More flexibility in CSPs’ choice of equipment to
meet a variety of different end-customer needs
• A more diverse and competitive RAN vendor
landscape
• Faster, template-driven rollout of new RAN,
especially in rural or developing regions
These programmes are also seeking to enable the
increased deployment of intelligence within the RAN,
promoting lower operational cost, and faster
innovation.
With roots in separate initiatives going back to 2018
and earlier, in 2020 a combination of commercial,
technical, and political pressures acted as a catalyst
giving a major boost to the O-RAN cause. Vodafone,
Telefonica, Deutsche Telekom, Rakuten,
Orange and O-RAN all made significant public
announcements referencing commitments to
deploying O-RAN in live networks in 2021.
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The CSP leadership of O-RAN reflects the strong
commercial drivers that led to its creation and
continue to steer its progress. Not only lower costs for
RAN rollout and upgrade, but just as important: faster
introduction of new features and services across
entire networks.
How will O-RAN deliver these benefits?

Open RAN vs conventional RAN
The success of mobile telephony has been
fundamentally driven by global standardisation of
functions and interface. Yet in the RAN the process of
standardisation and interoperability in many ways has
gone in reverse, with increasingly proprietary
integrated solutions from an ever-declining number of
major suppliers.
Traditional, that is, proprietary, RAN solutions are
designed with the intention that a CSP will deploy a
single-vendor, vertically integrated RAN solution
nationally or regionally, integrated via 3GPP backhaul
interface standards with a core network management
solution (NMS).
And with good reasons. Adoption of a single RAN
provider nationally can currently pay dividends in
terms of new service introduction. T-Mobile in the

▲

From the start, O-RAN has been strongly led by
CSPs, who feature in leadership positions on most of
the O-RAN initiatives. Most notable among those is
the Open RAN Alliance, a consortium founded in
2018 by five CSPs, but by the start of 2021
comprising some 27 CSPs and more than 200

vendors. Also significant is the Telecom Infra Project
(TIP) which sees Facebook join major CSPs in driving
deployments of open infrastructure – mobile RAN is
just one thread of TIP.
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Figure 2: Key components and interfaces of Open RAN

Source: Appledore Research

Czech Republic was able to deploy a national cellular
IoT solution through a simple software upgrade of its
single-vendor RAN. This is not possible for CSPs with
a multi-vendor RAN because of the need to
coordinate multiple RAN solutions and to integrate
these RAN solutions to provide a national IoT solution.
Traditional RAN consists of standalone base stations,
each with its own dedicated infrastructure at the site.
Each base station would be separately managed, with
processing dedicated to that site. This means that:
• With mobile users each base station needed to be
sized for the perceived maximum users and traffic,
with processing power being underutilised most of
the time.
• With each base station separately managed there
was also a need to coordinate frequency reuse
between neighbouring cells.
• Supporting infrastructure for a base station, like
cooling and power, needed to be replicated at
each site and sized appropriately.
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This meant that upgrade paths always favour the
incumbent supplier. This is particularly the case where
the supplier aims to reduce the cost of upgrade by
building-in reuse of existing infrastructure. Many 5G
business cases today only work because of the ability
to reuse LTE baseband and radio infrastructure, with
card swaps and software upgrades.
Security and geo-politics have exacerbated pre-existing
commercial concerns over vendor lock-in. The lack of
options, in most cases one of two, has spurred CSPs
and governments into serious efforts to open up the
RAN and encourage new vendors to enter the market.

Enter Open RAN
Open RAN exposes and opens up the proprietary
interfaces between RAN components, thereby offering
the possibility for greater choice of individual components
and, more critically, vendors for each component.
The key components and interfaces of Open RAN are
shown in Figure 2 with those from 3GPP in red, those
from the O-RAN Alliance in blue. This diagram focuses
on what the interfaces and functions are achieving,
rather than specific interface and component names.

▲

With the growth of mobile networks there has been a
large increase in the numbers of cells and base
stations. The infrastructure to support this, if it were
based on dedicated base station functionality at every
site, would not scale efficiently. For this reason, major
equipment vendors introduced distributed base
station architecture. By initially separating out the
remote radio head (RRH) from the base band unit
(BBU) the manufacturers were able to centralise BBU
processing for many cell sites with connectivity to
multiple RRH using fibre for fronthaul.

With the advent of virtualisation, the BBU processing
has increasingly moved from custom hardware to sit
on virtualised infrastructure or to sit on the radio head
itself. However, the connectivity between BBU and
RRH remained proprietary and the BBU infrastructure,
whilst now virtualised, remained proprietary. The RAN
remained a proprietary integrated solution.
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Figure 3: O-RAN market growth projections 2020-2026

Source: Appledore Research

The key tenet of O-RAN is that the RAN should be
disaggregated, and there should be open interfaces
between the disaggregated components of the RAN.
This is something that is not present in today’s mobile
standards.
Beyond this, O-RAN initiatives are also aiming that any
solution should be software-defined, and virtualised or
containerised.
Finally, some O-RAN initiatives are looking at how an
O-RAN solution could be deployed on white-box
hardware and where each component is available as
opensource software.
By replacing proprietary black box RAN with
combinations of interoperable best-of-breed
components, utilising virtualised components, and
commodity hardware and software platforms, CSPs
hope to drive down costs and increase the speed and
ease with which the network can be changed.

Market impact
What effect will this new architecture have on the RAN
market, and what new opportunities and challenges
will it create?
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However, we predict that the majority of O-RAN
spend by service providers will be with their longestablished suppliers, on pre-integrated yet open RAN
solutions. That is not to say that new entrants will be
squeezed out. Open interfaces mean opportunity for
smaller vendors to sell into multiple larger ones, with
the same product offering. And with much of the
innovation happening in software, where development
cycles are generally faster, product development will
not require a 10+ year R&D programme.
So although only a proportion of total spend on
O-RAN will be with non-traditional RAN incumbents,
this nonetheless represents a significant opportunity
for newer, smaller vendors. It is also worth noting that
these estimates do not include the significant potential
for O-RAN in private networks. This will be the subject
of an upcoming Appledore report.
For the 20% of the market that we believe will be truly
multi-vendor we show the split of spending for 2026 in
Figure 4 overleaf:
▲

Appledore Research predicts total spend on O-RAN
components and services to grow to US$11.2bn in
2026.

While much new RAN will be deployed, and
equipment in existing networks augmented, headline
capex will remain flat. However, we expect that
O-RAN will become the dominant model for RAN
procurements and rollout. Essentially, over the next
10-15 years, all RANs will become open RANs.
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Figure 4: Multi-vendor O-RAN spend by category

Source: Appledore Research

The return of systems integration

Open RAN ecosystems

The single largest new market opportunity in O-RAN
will be systems integration. Appledore expects this to
comprise around 30% of multi-vendor O-RAN spend.
More than any other part of the market, this is likely to
see the greatest competition: not only between
established equipment vendors with services arms, but
also software integrators, as well as operators themselves
reselling their own experiences as proven blueprints.

O-RAN prompts discussion of establishing of viable –
politically, technically, economically – ecosystems,
and the need for new, specialist entrants in the RAN
supply chain. While we believe this is possible, we
also believe that O-RAN ecosystem clusters will need
to start forming rapidly. Aspiring vendors should work
to develop specific relationships that work well, rather
than hoping that the badge of ‘Open’ alone will ensure
success.

Some pioneering CSPs will continue to drive the pace
of O-RAN by doing their own systems integration. Since
comparable work was only previously done within the
R&D of large vendors, this represents a new area of
risk for CSPs relative to conventional RAN rollout.
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However, with O-RAN, systems integration takes on a
new and wider role. It’s important to remember than
O-RAN roll-out is not only largely about software, but
that it is about software that is replacing proprietary
hardware. That matters because it means that the role
of a systems integrator (SI) in O-RAN is not limited to
assembling software components, but to supporting the
lifecycle of development, test, subsystem integration,
validation, test and assurance for RAN capabilities.

CSPs and vendors will need to also invest in an
O-RAN ecosystem of more than technology O-RAN
will require system integrators that can integrate and
prime open RAN solutions to many, with economies
of scale. Similarly, O-RAN will require network
deployment capabilities that match those of the
established RAN equipment vendors. If CSPs want
O-RAN to be a success, then they will need to find
approaches that can enable both of these. New
O-RAN vendors must recognise that they cannot
achieve success by themselves. They will need to
actively work on building partnerships with others
beyond just technology: choose friends and create
ecosystems.

As such, opportunities exist for vendors with RAN
equipment test and assurance expertise to adapt their
expertise into Open RAN, as much as for traditional
software SIs to expand into network lifecycle territory.
The good news for operators is that there are vendors
with both skill sets out there. By definition, this is one
example of O-RAN widening diversity and choice.

Adoption of O-RAN architectures and standards we
believe is inevitable. Traditional RAN vendors will need
to modify their behaviour to meet operator demand for
openness. However, in doing this they ultimately have
the opportunity to potentially strengthen their position
as integrated suppliers with innovative suppliers of
open RAN functions as part of their integrated offer.
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Conclusion
O-RAN has the potential to fundamentally transform mobile networks by:
• Fully introducing software centric, cloud native design and implementation processes to a critical part of
the network
• Opening up the RAN to a wide range of network innovators and disrupters
• Increasing the opportunity for automation and ultimately autonomous networks
O-RAN is still at an early stage, though making rapid progress with powerful and committed sponsors among
the CSP and vendor communities.
CSPs and vendors alike must also recognise that O-RAN is fundamentally about enabling new network
software ecosystems. Standards will be important, but are secondary to this aim. Rakuten, seen as the
leader in O-RAN adoption does not in fact use the O-RAN Alliance fronthaul standard for 4G, instead
developing its own standard between radio units and baseband. CSPs must not allow open RAN to become
a standards definition led process that only delivers benefit when a standard is fully agreed. CSPs must
actively participate in sponsoring plugfests and other forms of collaborative development. They should also
consider taking this a stage further with early-stage trials of principle for innovative RAN services.

About Appledore Research
Dedicated to the telecoms industry, Appledore Research helps its clients navigate rapid change in
technology, service innovation and operational practices to positively transform and grow their businesses.
We think differently, challenge the status quo and identify the best ways to move forward
Through our expert team of experienced telecoms industry analysts and business practitioners, Appledore
Research provides you with a unique blend of sector-specific market research reports, strategic advice and
marketing support services, either as a part of a subscription package or as individual purchases.
Key focus areas for Appledore’s comprehensive research work include cloud management, network
functions virtualisation (NFV), software defined networking (SDN), 5G, artificial intelligence (AI) and analytics
technologies, service innovation and best operational practice.
https://appledoreresearch.com/research-reports/latest-reports/
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Data centre economics plus cloud
agility power telco transformation
VMware has established itself as one of the most important players in the new, softwaredriven, cloud-ready telecoms landscape. It is also one of the vendors supporting Open RAN
(O-RAN) Alliance. Appledore Research quizzed VMware’s advisor, and O-RAN technical
committee co-chair, Sachin Katti on the company’s journey to date, and vision for open RAN

What is VMware’s journey in open RAN to
date, and where are you seeing demand?
Sachin Katti: We have been involved in successful
transformation of the network core for several years
now and so we set out to apply the same principles
to the radio access network (RAN). With DISH, we
are bringing VMware cloud technology to virtualise
the RAN and help DISH build the first open and
virtualised VMware radio access network.

VMware’s approach in
RAN is to bring that
same philosophy from
the core to the radio
access network, thereby
extending the telco
cloud to the radio
access network

We see momentum on virtual RAN and open RAN
pretty much everywhere around the world, because
there is significant interest in making the right
architecture choice as communications service
providers (CSPs) roll out 5G. The right cloud
architecture, and then the cloud-to-the-RAN
architecture, will ensure that CSPs have flexibility for
the next decade, as 5G gets rolled out.
What is VMware’s vision for telco and for
open RAN?
SK: VMware’s vision for CSPs is to bring a horizontal
cloud infrastructure approach to the deployment of
telco networks. So what does that mean? Historically
telco networks have been deployed in vertically
integrated silos where a CSP would select a packet
core from one vendor and that vendor would provide
everything soup-to-nuts from the hardware, to the
underlying infrastructure software, to the network
function, to the operational tools to manage that
function. The CSP would then stitch together a few of
these siloes to build out a network. This is a very
vertical approach, which leads to vertical and
proprietary integration of the network. VMware’s
approach is horizontal – we are creating a platform
which unifies network elements and acts as a single
cloud from which CSPs have the flexibility to choose
best-of-breed network functions. Beyond that, our
platform provides cloud-native automation tools to
manage the deployment of software that constructs
the 4G/LTE network along with the 5G network.

What does a VMware open RAN engagement
look like?
SK: In terms of how we envision going from start to
finish, we start with a cloud and automation
platforms. We then work with our customers to define
a platform that allows them to select the best of
breed vendors for different functions – from the core
to the RAN – so they can build an automation
pipeline. VMware essentially acts as a platform
integrator in this case and allows the CSP to utilise
the best of continuous integration/continuous delivery
(CI/CD) tools to onboard, test, deploy and run
network functions from a variety of vendors.
The goal here is to remove the manual way that
things were done in the past. With a defined
automation pipeline, VMware brings modern software
practices to the testing and roll-out of virtual functions
to CSPs. The same pipeline used for CI/CD can then
be used for production deployment and operation of
the network itself – a single platform to continuously
monitor, integrate and deploy function updates and
new services as they are developed.
The two main factors causing concern for
CSPs seem to be performance and security.
Do you see these as long-term issues, or just
an inevitable part of the development of any
new network technology?

▲

VMware’s approach in RAN is to bring that same

philosophy from the core to the radio access network,
thereby extending the telco cloud to the radio access
network. That implies the capability to support the
unique requirements of radio access network
workloads around low latency thereby helping CSPs
manage the highly distributed deployment the RAN
requires. A radio access network is literally tens of
thousands of sites around a geography and each one
of the sites has a tiny little data centre, so one or two
servers per cell site. VMware’s approach helps CSPs
manage the complexity of dealing with thousands of
tiny data centres, and giving people a single pane of
glass for a logically consistent view of managing such
an infrastructure.

SPONSORED INTERVIEW
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SK: I think, on the performance side we think of this as
something that will inevitably get solved as it does for
every other technology when moving from vertical
systems to horizontal systems. For example, servers
back in the early 90s, late 90s and early 2000s were
vertically integrated systems with their own hardware,
operating system and software. They were better than
horizontal systems like Intel x86-based servers, but at
some point Moore's Law caught up and the silicon on
the Intel x86 side was much better than what Solaris
could produce independently. We think we are at the
same inflection point in telco, where all of the silicon
advancements that are happening for larger computing,
both around x86 as well as ARM or graphics
processing units (GPUs), are now going to leap-frog any
custom silicon that any single RAN vendor can build.
This is because RAN vendors just do not have the scale
to invest in the kind of silicon improvements that Intel
and NVIDIA can, given their larger market targets. On
the same thread, Intel’s Photon OS will provide
improvements to performance optimisation, security,
container support, and lifecycle management for the
latency-sensitive workloads in the RAN.

Sachin Katti
VMware

So inevitably it's a question of when, not if, the
performance of standard silicon will be better than
custom silicon.
With regards to security, open RAN and virtual RAN
should be superior as they allow CSPs to inspect every
layer of the stack. This also allows CSPs to rip out and
replace different components of the stack if it is found to
be insecure. Of course, this compares to a vertically
integrated system, which is a black box, where CSPs
cannot inspect anything so they completely rely on the
vendor to secure. And so, if anything, an open
virtualised system gives the CSP much more control
and ability to quickly address any security issues that
come up, whereas a closed proprietary system just
does not have that luxury.
Do you think open RAN will be
successful in accelerating the pace
of innovation for mobile operators?
Is telecoms ready
for that?
SK: If nothing else, I think, open RAN
brings data centre economics and
cloud agility to the radio system
which has historically not been a very
agile space. With that transition, it
makes it feasible to introduce
innovation and updates at a much
faster pace than before. It's really a
question of whether the telco
customers are willing to consume
that new agility and that new pace
of innovation. Given the need to
monetise, it’s pretty clear that CSPs
do not have a choice – they have to
do it.
https://telco.vmware.com/
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AUTOMATED ACCESS PRICING

Automation is the future, but good
things do not come easily
In this day and age of everything real-time and self-serve, a business that does not implement a strategy of
automation in its client acquisition process is in danger of becoming obsolete. Automated access pricing and
quoting is one of the often forgotten and very complex pieces of this puzzle that will differentiate you from your
competitors in a commoditized business such as global connectivity. End-to-end automation of the connectivity
journey is rapidly becoming a ‘must have’ rather than a ‘nice-to-have’. However, it is called ‘automation’ and not
‘automagic’, as this evolution comes with a significant number of challenges and pitfalls, explains James Grant, the
co-founder of LastMileXchange (LMX)

The more
communications
service providers
(CSPs) that automate
their quoting
processes, the more
requests the systems
will be required to
handle

VanillaPlus: What do you see as the main
challenges to making automated access
quoting a reality globally?

system failures and loss of valuable orders, if not
addressed. Having systems able to scale rapidly is
therefore crucial.

James Grant: One of the most significant challenges
is the complexity of creating a global solution and
therefore the need for standardisation. Each carrier
has its own pricing structure which works on a local or
country basis, but when you extend this to
international quotes, automated end-to-end pricing
becomes a real puzzle. The number of parties involved
in creating a global solution is significant, so
connecting all the stakeholders in the chain in a
standardised, real-time fashion is a mammoth task.

Finally, we must make sure that this system is
maintained in order to produce consistently accurate,
up-to-date pricing. Creating an efficient automated
quoting system is only half of the battle, keeping it
running efficiently and accurately is vital. If users lose
faith in the quotes generated the system is doomed.

Organisations, such as MEF, have a great
standardisation role to play here. However, by
definition, standards are only guidelines that may not
be followed to the letter by all. Most certainly, large
carriers will implement these standards first, but the
thousands of smaller carriers – the long tail – will take
years to do so.

JG: Firstly, if you want to get to a place where your
customers can order and implement their connectivity
within a matter of minutes, automated access quoting
is something that you must implement, no question
about it. Without it you will never be able to offer true
self-serve, real-time global connectivity.

For universal end-to-end automation to exist, there will
therefore always be a need for solutions that deal with
the intricacies of each local reality. This will ensure that
a single interface will deliver a homogenous
experience, no matter the country or type of carriers
involved. A lot of codified knowledge and intelligence
within the system is required for this to happen.

This is on the way to becoming a reality, as our
customers typically have been able to automate up to
85% of their access quotes, which has given them a
significant competitive advantage.
It also enabled them to refocus people, who spent
considerable amounts of time building quotes,
towards the negotiation or management of complex,
high value deals. It therefore gives them the means to
scale and grow their business.
Finally, a more obvious benefit is decreasing the speed
at which you can build a complex global quote from
days or weeks to seconds. This enables buyers to

▲

Then comes the need for scalability. The more
communications service providers (CSPs) that
automate their quoting processes, the more requests
the systems will be required to handle. This growth
can rapidly become exponential and may trigger costly

VP: You work with CSPs globally to help them
achieve this feat. What concrete benefits are
you seeing as a result?

SPONSORED INTERVIEW
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remove the manual quoting bottleneck and empowers
sellers to take part in a greater number of quotes with
minimal time, cost and effort.
It is a game changer and a win-win-win for sellers,
buyers and end-customers.
VP: What does LMX bring to the equation and
what differentiates you from your competitors?
JG: What we’re most well-known for is the
automation of local access quoting. Our customers
use our solution to automate their quoting processes
on both the buy and sell side to remove manual
bottlenecks, reduce costs and increase efficiency.
We also provide our customers with a range of
solutions that help them in the buy versus build
process, to visualise their network and maximise the
use of their assets.
What differentiates us from our competitors is our
knowledge of the global market, the depth of
coverage we have in each country, which provides
our customers with a far-reaching number of suppliers
across the globe. To achieve this, we connect with
over 400 suppliers in more than 220 countries. This
gives our customers an extensive list of options, so
they can in turn quickly build the best possible end-toend solution for their own customers.
Another of our differentiators is the volume of
orderable quotes we deliver. Accuracy in quoting is
key, as you may be able to produce a quote rapidly,
but if it is not accurate, it is worthless and will put a
strain on customer relationships.
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VP: Looking into the future, what is on your
roadmap?
JG: The increase in software defined wide area
network (SD-WAN) solutions is leading to a big drive
towards automating dedicated internet access (DIA),
broadband and mobile solutions, as customers are
first and foremost looking for low cost connectivity.
Then we are seeing an increasing number of requests
for configure, price and quote (CPQ) integrations, so
we’re working closely with key partners to integrate
our solution into that mix.
Finally, we’re making sure we are ready to support the
upcoming automation growth, with the scaling up of
our solutions. The latest version can process up to
400 requests per second. Not a small feat.
When it comes to automated global access quotes,
the sky is the limit and we will be there to support it.

James Grant
LastMileXchange

www.lastmilexchange.com

25

INTERVIEW

Assurance and analytics prepare
for fundamental role in enabling
open RAN and 5G core
Virtualised, dynamic, open networks present a constantly moving surface upon which communications
service providers (CSPs) will need to analyse data to assure service operations, explains Paul Gowans, the
wireless strategy director at VIAVI Solutions. However, he tells George Malim, those service operations are
forever changed, and to achieve comprehensive results, assurance and analytics needs to happen
continuously across the radio access networks (RAN) and in the virtualised 5G core. Without this, CSPs
will be flying blind, and the services and network slices of the future will be unable to meet the demands.
George Malim: What progress are you seeing
in RAN disaggregation and adoption of open
RAN?

Many CSPs are now embracing the concept of Open
RAN which is fuelling momentum and acceleration of
the roll-out and evolution.

Paul Gowans: An open radio access network
(O-RAN) is a concept based on interoperability and
standardisation of RAN elements including a unified
interconnection standard for white-box hardware and
open-source software elements from different
vendors. O-RAN underscores streamlined 5G RAN
performance objectives through common attributes of
efficiency, intelligence and versatility.

GM: How does Open RAN fit in with the
evolution of virtualised 5G core? Do you agree
that 5G is the first natively virtualised network
arena and, if so, is it helping CSPs familiarise
themselves with more dynamic modes of
network operation?

The momentum of O-RAN is a logical element of 5G
RAN disaggregation and innovation continues to build.
VIAVI is accelerating next generation O-RAN networks
through active participation in cross functional forums
across the telecoms landscape. The O-RAN Alliance
Plugfests and Telecom Infrastructure Project (TIP)
Summits are two examples of the collaboration
engendered when service providers, technology
developers, system integrators and test solution
leaders pool their resources and expertise.

A dynamic, network-sliced 5G network will support the
disparate – and often opposing – needs of enhanced
mobile broadband (eMBB), massive machine type
communication (mMTC) and ultra-reliable low latency
communication (uRLLC). Any slice through the
network will be end-to-end including both the
disaggregated open RAN and the cloud-native 5G
core.
The dynamic nature of the network necessitates that
management and monitoring must be built into the

▲

Creating seamless interoperability in a multi-vendor,
open ecosystem introduces new test, management,
and integration challenges. Dispersion of vendors
could potentially lead to finger-pointing when root
cause identification is inconclusive. The enticing open
RAN concept of flexible interoperability also brings
challenges for test and integration. Multi-vendor,
disaggregated elements need to perform in harmony
to maintain QoE standards.

PG: The evolution to cloud-native virtualised 5G
networks means moving away from proprietary
hardware to a programmable software-defined
network delivering a dynamic environment which can
respond in real-time to shifts in services. Enabling the
vast array of new applications can be realized only
when CSPs evolve their networks to a 5G standalone
(SA), cloud-native network based on network functions
virtualisation (NFV) and built using IT network
principles.

SPONSORED INTERVIEW
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fabric of the network on day one rather
than considered post deployment. This
is vital to ensure both the network
elements and the assurance of the
network and services are fully aligned
to deliver not only the network
objectives but also the business
objectives of 5G.
GM: What are the challenges of
assuring services and networks
which are effectively moving
targets because of the dynamic
nature of virtualised networks?

▲

PG: The complexity of 5G is far greater
than in any previous standards of
mobile technology. Virtualised, cloudnative networks are dynamic in nature
responding in real-time to changing

Paul Gowans
VIAVI Solutions
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demands. A key element of any assurance system is
getting access to the underlying data and transforming
this into intelligence and insight that can be used
across the organisation. In a static environment, once
the capture engines are deployed, there is often very
little change to contend with. A virtual environment
that is changing dynamically requires a more flexible
methodology - one that adapts to changes in real-time
and is integrated into the management and
orchestration (MANO) systems. NFV-based services
will be dynamic and involve many different virtual
network functions (VNFs) with network topologies
adapting and breathing. As a result, there are new
challenges for managing and assuring the network
and services.
• Data capture Capturing the data in the many
points of the network underpins any assurance
system. Various methods can be employed
depending on the CSP’s approach – physical
or virtual, or often a combination of both.
SmartNICs is a developing technology reducing
requirements on the hypervisor node. Single root
input/output virtualisation (SRIOV) provides a
methodology within the bus itself. Events will also
continue to be used either through subscription or
polling.
• Automation Automation takes the principles of
management, assurance, and optimisation and
encodes them in a process that can be performed
automatically with minimal or even no manual
intervention. Often underpinning the evolution to
automation are the concepts of machine learning
(ML) and artificial intelligence (AI)
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GM: How has analytics changed from the
traditional hardware probing model to enable
effective analytics to take place in virtualised
networks?
PG: Assurance has long been associated with driving
up subscriber QoE, monitoring end-to-end services
and enabling service-affecting issues to be resolved
efficiently. Operations teams rely on assurance
systems every day. The explosion of wireless
communications has created a challenging
environment for mobile operators through the sheer
volume and complexity of traffic and information
sources from which to gather actionable intelligence
and insights. Mobile analytics is the practice of
measuring and analysing data generated by mobile
subscribers and their devices and services. It employs
big data techniques, often along with machine
learning, to capture the details, experiences, and
behaviours with the objective of being applied to not
only service assurance but also a whole host of lines
of business for data monetisation. Essentially, the CSP
is holding the virtual keys to the customer experience
vault, creating countless opportunities for analytics
and data science, unleashing the full monetisation
potential of 5G.

▲

• Continuous change The dynamic nature of NFVbased services supports an ever-changing network
topology model which in turn requires a more

flexible and adaptable service rollout system. The
use of a cloud-native architecture enables the
capability of continuous integration and continuous
delivery and deployment (CI/CD) bringing together
development and operations in an agile framework.
Sub-components can be tested and deployed
quickly underpinning a significantly more flexible,
adaptable, and programmable network. Not only
does this improve the day-to-day assurance and
optimisation of the network, it also delivers
analytics, enabling data science and business
automation.
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The network objectives and the business objectives
of operators are fully inter-twined, and this is really
where the assurance insight can support marketing
campaigns, fraud analysis, revenue assurance,
benchmarking and other functions.
GM: What impacts do edge compute and
ultra-reliable low latency communication
demands place on the assurance market?
PG: The true power of 5G will come when enabling
the vast array of enterprise verticals, including
automotive, healthcare, private 5G, utilities and
finance. Many of these verticals demand stringent
service quality key performance indicators (KPIs)
such as latency, security, bandwidth and
densification. Automotive is a key domain that
requires low latency, for example. And, this
requirement also drives the need for adapting the
user plane function to be close to the network
edge supported by mobile edge compute. Having
a true end-to-end assurance system becomes
fundamental as capture demands will change
dynamically to reflect the network slice.

The true power
of 5G will come
when enabling
the vast array
of enterprise
verticals,
including
automotive,
healthcare,
private 5G,
utilities and
finance

In addition, the network data analytics function
(NWDAF), part of a 3GPP standard for the 5GC as
defined in TS 29.520, provides standard interfaces
from a service-based architecture for centralised
data collection and analytics through subscription
or by request. The proposal would have a
distributed architecture providing data at the edge
in real-time along with a central aggregator of
analytics.
As standards and networks evolve, it is clear that
visibility throughout the network will strengthen
delivering outstanding 5G customer experiences
and enabling new revenue streams.
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Grow and protect 5G revenue
with RAN2Core analytics
A mobile operator’s network, together with customers’ data, is a robust and powerful
data and analytics engine. With a mass of data running through the network, the
value stream is about transforming this data into real and actionable insight and
intelligence to secure the network and the bottom line. This supports not only the
network and service priorities, but also focuses on the communication service
provider’s (CSP) business priorities to grow the extraordinary opportunities mobile
and 5G enable. By utilising the network intelligence both from the radio access
network (RAN) and the core, mobile operators can enable new revenue streams while
managing opex and driving outstanding customer experiences
core insight, then you have a unique perspective on
how customers are getting value from the network.
Now, mobile operators are using the same data to
deliver analytics and data science enabling a broad
range of lines of business outside the more traditional
network and service operations centres. Increasingly,
we see the analytics being used to support financial
KPIs of the business, marketing campaigns, churn

▲

Mobile operators are well acquainted with using
network data – particularly subscriber-generated data.
It enables diagnostics for troubleshooting and root
cause analysis of service-affecting issues, as well as
facilitating assurance to offer key performance
indicators (KPIs) and measurements to manage the
health of the network and support service quality
management. Indeed, when you can combine RAN
data, such as geolocation intelligence, correlated with

The VIAVI NITRO
Mobile solution is
now used by a range
of departments that
support revenue
growth, new product
introductions and
campaigns
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management, billing verification, and security to name
a few. The VIAVI NITRO Mobile solution is now used
by a range of departments that support revenue
growth, new product introductions and campaigns.
One domain getting attention from organisations is
minimising fraud and maximising the security of the
network. The cost of telecoms fraud approaches
€29bn per year, according to Europol; not only is
this a drain on revenue but it has a significant impact
on market reputations. This introduces numerous
threats and risks to the network via:

associated international mobile subscriber identities
(IMSIs). These IMSIs can be added to a watch list to
observe patterns of behaviour while also feeding an
analytics engine for ongoing actions.

• Data volume abuse
• Domain name server (DNS) tunnelling
• Illegal tethering

As machine learning (ML) techniques evolve, and
automation matures, analytic techniques will move
beyond descriptive and diagnostic to predictive,
helping operators anticipate what will happen in the
future. For example, where there is data anomaly
detected, that potential breach can be addressed
immediately with minimal manual intervention and
minimal customer impact.

DNS Tunnelling
A specific example of telecoms fraud is DNS
tunnelling where malware is encoded remotely in DNS
queries and responses for the purposes of exfiltrating
data from a company or simply to avoid data charges,
such as those associated with roaming interconnect.
The CSP can use the VIAVI NITRO Mobile solution to
filter on DNS messages giving both packet and byte
volume along with duration. Normal DNS messages
will be short in duration and small in terms of size.
One CSP we analysed, for example, showed a DNS
transaction lasting 37 seconds and a size of about
22KB. This is very abnormal since typical DNS
messages would last less than one second and often
be a lot less in size with volumes around 200 bytes
although the messages can be higher and legitimate.
The key is to look for anomalies of the data in
question. Along with anomaly detection of DNS
messages, NITRO Mobile provides the specific
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Combining granular geolocation data associated with
specific, flagged IMSIs can add an extra layer of
intelligence to the system. Now CSPs can not only
detect an anomaly together with the IMSI in question,
but also attain the location information of the source
at a much deeper level than Cell ID.

Business impact
As 5G matures and as new verticals are enabled
beyond enhanced mobile broadband (eMBB) to
massive machine type communications (mMTC) and
ultra-reliable low latency communications (uRLLC),
having the right intelligence available to predict
anomalies and drive new revenues will be fundamental
to a mobile operator’s success. The complexity of 5G
will demand informed analytics and will drive
automation. By embracing the data inherent in the
network, a mobile operator will be able to flourish,
drive new partnerships and enable new ecosystems
and industries – thereby underpinning a strong
sustainable business model.
www.viavisolutions.com
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MULTI-CLOUD

Can CSPs monetise
beyond infrastructure?

SPONSOR:

MULTI-CLOUD REPORT

Does multi-cloud mean CSPs can
monetise beyond infrastructure?
The conversation about telco cloud has continued for more than a decade and communications service
providers (CSPs) are showing greater willingness than ever before to run even critical systems from the
cloud. Increased familiarity with cloud offerings has grown CSPs' appetites for cloud as the operational
benefits feed through and concerns about ongoing control and security have been allayed. However, telco
cloud is moving on as a concept to encompass modern multi-cloud operational environments. CSPs are no
longer looking at these only to improve their own operations, they’re also looking to generate new revenues
from becoming cloud service providers themselves, writes VanillaPlus managing editor, George Malim

Figure 1: Off-premises cloud service revenue by market segment 2016-2019
Source: Omdia

Everyone understands that private cloud, enterprise
cloud, public cloud and edge cloud all exist and form
the IT foundation of various services, many of which
can and are provided by CSPs. However, different
clouds traditionally have been viewed in isolation. For
many applications and services, this separation can't
continue as edge clouds feed data to private clouds
to enable everything from IoT to digital workspaces.
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However, the trend for off-premise IT is towards the
hyperscalers as Figure 1 illustrates. Data from
research firm, Omdia, shows hyperscalers inexorably
winning share from both CSPs and tier two cloud
providers as their offerings become more widely
available and more widely trusted.
Figure 1, because of the timespan covered, refers
more to the single cloud era than the emerging multicloud era which may have more opportunities for

▲

This new multi-cloud platform brings together clouds
of all types and CSPs can participate, create,
monetise and assure enterprise and consumer
services ranging from hybrid workspaces to network
capacity on-demand. The prize for CSPs if they get
this right is that they insert themselves alongside the
cloud hyperscalers – Alibaba, AWS, Google and
Microsoft – as the providers of cloud services, not
simply cloud infrastructure in the form of their
networks. This truly is an opportunity to take share in
the next trillion dollar market as opposed to gaining
incremental revenues from the traditional CSP

business of selling wholesale infrastructure to the
hyperscalers. The trillion dollar market is realistic.
According to a recent whole cloud forecast from IDC,
total worldwide spending on cloud services, the
hardware and software components underpinning
cloud services, and the professional and managed
services opportunities around cloud services will
surpass US$1.0 trillion in 2024 while sustaining a
double-digit compound annual growth rate (CAGR) of
15.7%.
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Figure 2: Enterprises adopting multi-cloud strategies
Source: Flexera 2020 State of the Cloud Report

CSPs. The software-oriented, virtualised new
landscape means this isn’t necessarily a head-to-head
battle. Just as hyperscalers use CSP infrastructure to
enable their business, CSPs can use hyperscalers’
resources to support their customers and service
offerings. They’ll pay to use that infrastructure in the
same way as hyperscalers pay to use theirs but they
will retain the opportunity to generate revenues from
enterprise customers directly for the cloud services
they provide.
Encouragingly, Figure 2, suggests that the multicloud, hybrid cloud message has got through with
93% of respondents to a Flexera survey of
enterprises with more than 1,000 employees stating
their strategy is multi-cloud. This is demonstrative of a
willingness to operate multiple clouds and to accept
that these are provided from different types of
providers, whether hyperscalers, tier two cloud
providers or CSPs in future.
CSPs are preparing the ground with telco cloud
revenue set to grow to US$29.3bn by 2025,
according to ABI Research. The company projects
revenues will grow from US$8.7bn in 2020 at a CAGR
of 27% with growth led by cloud infrastructure
investments in virtual network functions (VNFs),
managed and network orchestration (MANO) and
cloud native functions (CNFs). This level of cloud
infrastructure investment is suggestive of CSPs’
commitments to not only become cloud infrastructure
providers but also to harness growing capability in 5G
network slicing and multi-access edge computing
(MEC). All three of these technologies demand vast
capital expenditure but sit neatly together as the
enabling infrastructure for a cloud service provider.
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A further challenge is that CSPs don’t have a clear
field in which to establish their cloud service
presence. The hyperscalers are also positioning
themselves with telco-specific offerings such as AWS
Wavelength and Microsoft Azure Edge Zones.
Therefore, while it appears the battle lines are being
drawn for CSPs to come from the network to fight the
hyperscalers while the hyperscalers travel in the
opposing direction, the reality is that both types of
organisation will continue to collaborate using each
other’s infrastructure where most efficient. The
difference for CSPs is they may avoid being confined
to the role of infrastructure providers.
The trillion dollar market is for the future. Today, a lot
more development needs to happen as enterprises
continue to move from on-premise IT to cloud
environments. For many, multi-cloud is conceptually a
step too far, although that will change as familiarity
increases.
This is borne out by an April 2020 survey of 50 CIOs
by consulting firm Deloitte which found that
respondents expected to see the proportion of total
workload done on-premise drop from 59% in 2019 to
38% in 2021, a reduction of 41%. Respondents also
expected public cloud’s proportion of total workload
to grow from 23% to 35% in the same timeframe, with
private and hybrid cloud reaching 20% and 7% of
workload, respectively. This shift in workload is
reflected in IT expenditure as detailed in Figure 3.

▲

ABI Research expects 5G network slicing to create
US$8.9 billion by 2026 at a CAGR of 76% but points
out that while this is only a small percentage of CSP

revenues it is symptomatic of a growing market
poised for further growth. The important question is to
what extent CSPs will be able to achieve the goal of
becoming cloud service providers. Ability to do so
among CSPs will vary widely according to how
advanced they are in their digitalisation efforts and the
extent to which they roll-out 5G core networks and
adopt cloud-native principles.
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Figure 3: Cloud spend has performed better than overall IT spend
Source: Deloitte analysis of quarterly and annual financial statements

Hyperscale isn’t hyped
The five largest hyperscale public cloud providers that
disclose segmented revenues saw their combined
revenues grow by 31% in 2019 to US$94bn, Deloitte
reports. Revenues for 2020 are likely to be more than
US$125 billion, increasing to more than US$160bn in
2021, the firm projects. As of mid-2020, there were
541 hyperscale data centres globally, with 26 added
in the first half of 2020 and another 176 are planned
over the next few years. All of these data centres need
chips. Though chip spending and cloud revenues are
not perfectly correlated, they are connected in the
long run, with growth in chip revenues usually being a
leading indicator: The chips need to be bought and
installed in the data centres before the cloud revenues
start flowing. On this basis, the buoyant chip market is
indicative of strong cloud growth.

Who does what?
The essential elements of a multi-cloud service are
illustrated in Figure 4, which sets out the service
chain from the connectivity to the end user. This
illustration explores the role of the CSP as an
infrastructure or service provider but CSPs can go
and occupy application delivery and business
functions further to the right of the depiction to
provide a complete or end-to-end offering.
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The GSMA describes scenarios where the CSP is an
infrastructure provider and as such offers the edge
connectivity, computing and storage infrastructure. An
edge service provider – often a CSP’s customer – may
use this edge infrastructure and provide aggregated
edge platform services to the market and could also
provide a marketplace of applications to enterprises.
CSPs have an opportunity to become a sales channel
of the edge service provider’s services, selling
solutions directly to enterprises. However, this
confines them to the role of a reseller, missing high
value parts of the service offering.
CSPs as service providers deliver edge connectivity,
infrastructure and edge platform services directly to
the market. They may interconnect with other CSPs
and edge service providers to provide access to edge
services beyond their own infrastructure and network
footprint. CSPs that act together can offer a federated
edge cloud service direct to enterprises and
potentially to other service providers.
In this scenario, CSPs have control of more of the
edge cloud value chain and can derive more of the
new revenues from it. Similarly across the entire multicloud environment, CSPs can co-operate with
hyperscalers or compete with them according to the
assets they have and the capabilities they have to
address market needs.
An important consideration here is that in the short
term at least, hyperscalers are not in a battle to the
death for market supremacy with CSPs. They certainly
want to address and control the higher value aspects
of the service chain as much as possible. However, in
many cases, CSPs are well-positioned and have
market advantages. In those cases, hyperscalers will
partner with or be customers of CSPs. The challenge

▲

These functional areas illustrate how CSPs have been
building their connectivity expertise, adding data and
cloud capabilities over the preceding decades to get
to the stage they’re at now. An important stimulus for
CSPs in this operation is the emergence of MEC and
the edge cloud. CSPs are well placed here because
their networks extend to the edge whether to
gateways or facilities near to the edge. These put
them in a natural position to provide support to edge
devices and facilitate processing, analysis and
communication of data at the edge. Further
integration of CSPs with applications adds

completeness to their offerings and, crucially, puts
them in that higher revenue service portfolio they long
to offer.
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Figure 4: Potential CSP roles in the edge cloud value chain

to CSPs in relation to that is they lose the potential to
have direct cloud relationships with enterprise
customers and, ultimately, hyperscalers may
construct the assets and network infrastructure they
need to compete with CSPs. The battle ahead is
multi-faceted, reflecting the nature of multi-cloud
utilisation and deployments.
The relative novelty of this market means several
different types of organisations are looking to
participate in the multi-cloud market. As Figure 5,
which covers the Asia-Pacific excluding Japan (APEJ)
market, illustrates there are nine significant types of
service provider targeting multi-cloud implementations
in addition to organisations that are doing it themselves.
Among these, IDC reports CSPs are being looked to by
around 12% of organisations, hyperscalers by 28%,
cloud specialists by 25% and managed service
providers/hosters by 25%. This shows hyperscalers are
being more widely considered while CSPs are less on
organisations’ radars. This will be a challenge for CSPs
to overcome as they build their multi-cloud capabilities
and bring more offerings to market.
The simultaneous competition and collaboration
between different providers is at an early stage and

Source: GSMA

future tables of this type are likely to include fewer
market participants. Some CSPs are aiming to take a
greater role in the multi-cloud landscape, starting from
their position of networking strength. IDC defines the
multi-cloud telecoms environment as an external
digital lever for CSPs to provide enterprises with
required key performance indicators, such as latency,
bandwidth or jitter via a public cloud or cloudified
internal systems, to enable scalability, faster go to
market and improved customer experience. The
provision of this multi-cloud ecosystem with end-toend orchestration, seamless lifecycle services and
secured and automated billing systems meets
enterprise requirements and positions CSPs as
ubiquitous cloud network providers alongside
hyperscalers.
For CSPs looking to provide services across the multicloud environment, as opposed to those looking to
provide networks and cloud support infrastructure,
this is an opportunity to redefine the business of
telecoms and provide high-value services directly to
customers. For the infrastructure providers, this is
another opportunity to participate in a large-scale,
capital intensive sector in which revenues will
commoditise over time.

Figure 5: Service provider types organisations in APEJ are looking to for multi-cloud implementation and management
Source: IDC Cloud Pulse Survey, 2019
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How to become a digital
service provider unicorn
The telecoms industry has been targeting digital services for many years, looking to serve
new and existing customers with additional digital offerings. However, until recently the digital
service provider has been a unicorn. Now, though, the situation has changed and VMware
Telco Cloud explains here how it is turning myth into reality
For communication service providers (CSPs) contemplating
network transformation over the next few years, the question isn’t
so much ‘What should we do?’ but ‘Where should we start?’
New 5G and edge innovations offer no shortage of options. With
the ability to bring advanced edge intelligence close to users and
tune network slices for the applications running on them, CSPs
can do amazing innovative things. A world of new consumer and
enterprise services – ultra-low latency applications, industrial
automation, dynamic augmented and virtual reality (AR/VR)
experiences, and many others – become possible.
At VMware, we know that no two transformation journeys will
look the same. It’s why we designed our Telco Cloud portfolio
from the ground up for versatility. We bring cloud-native flexibility,
cloud-based service delivery, and end-to-end automation
together in a single platform to support the full range of emerging
5G and edge use cases.
In reality, most CSPs will pick one or two areas to focus on, at
least initially. But reality is boring. Let’s try something different:
What if a service provider did everything? What would their
network and services look like? What would they be able to do?
Let’s take a deep dive into this hypothetical unicorn service
provider and see how they can use VMware Telco Cloud to
reimagine their business. Note that while the CSP described here
is purely imaginary, the solutions and outcomes detailed are
anything but. All come from real-world experiences of CSPs
working with VMware right now.

The challenge
Unicorn Services is a regional telco providing mobile, fixed-line,
and broadband internet services for consumer and enterprise
customers. The CSP leads its market, but company leaders are
ready to take the next step in transforming their business and
can feel new competitors nipping at their heels. As they plan out
their investments for the next five years, they have some
ambitious goals:

▲

• Converge siloed operations: Unicorn Services offers a full range
of voice and data services, but it relies on multiple siloed
networks to do it. As it prepares to update the voice network
for 5G, it finds itself at a crossroads. Should it double down
on legacy IP multimedia subsystem (IMS) or adopt a more
forward-looking approach?

• Enable consistent cloud-based service delivery:
Unicorn has been using third-party cloud
services for years, both internally and as part
of various enterprise offerings. Within the
last year though, the company’s cloud
portfolio had grown highly complex, with a
dozen different public, private and hybrid
clouds in use. It wants to consolidate
everything – core, edge, radio access
network (RAN) and public clouds – onto a
converged multi-cloud platform, so a
centralised team can control all resources
and clouds with a single operational model.

SPONSORED CASE STUDY
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As the first step
in its journey,
Unicorn needed to
lay the foundation
for converging
voice and data
services

Let’s see how Unicorn Services can work with
VMware to accomplish all of these goals.

Unify the network
As the first step in its journey, Unicorn needed
to lay the foundation for converging voice and
data services. The goal: a single, unified
services platform that extends from core to
cloud to customer, with a single, consistent
operational model.
Unicorn’s network vendors offered to help it
define an IMS evolution strategy, but it looked a
lot like the old one: a siloed platform with
integrated software. If Unicorn went that route,
it would still need dedicated tools and
processes for voice services. The company
would also be at the mercy of its vendors for
new features and pricing. If Unicorn intends to
stand out in the coming years, it will need the
freedom to continually bring new converged
capabilities to customers – in its own way, on
its own schedule.

Telco Cloud Platform
Working with VMware, Unicorn designed a
unified platform for converging all services and
management across multiple layers and clouds
in their distributed network. The first step:
virtualising and consolidating network functions
(NFs) from multiple vendors. VMware made it
easy with the VMware Telco Cloud Platform.
VMware Telco Cloud helps CSPs deploy
virtualised and containerised network functions
(VNFs/CNFs) across their networks from core
to edge, enabling simpler, more consistent
operations. With a single, flexible cloud-based
platform, Unicorn Services gained:
• Performance: Telco Cloud solutions help
Unicorn optimise application throughput
and response times across the multi-vendor
architecture.

• Capitalise on new edge opportunities: Unicorn leaders want to use new 5G and
edge capabilities to offer targeted Internet of Things (IoT) solutions for the
public sector. To do it, Unicorn needs a solution that’s powerful at the edge
but easy to control centrally. At the same time, the company doesn’t want to
get locked into one use case; any investments should support multiple edge
offerings to meet diverse customer needs.
• Modernise the RAN: Unicorn plans to reimagine the radio access network
(RAN) to increase scale and density. Critically though, the company wants to
adopt an Open RAN (O-RAN) framework, where it will have the freedom to
use best-of-breed RAN technologies from any standards-aligned vendor.
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• Resiliency: With consistent operations for all
services, Unicorn customers can now
benefit from advanced resource guarantees,
unified monitoring, and closed-loop
remediation.
• Agility: The converged platform provides a
versatile foundation for Unicorn to develop
new products and quickly bring them to
market. The CSP has already cut roll-out
times in half for new services.
▲

• Deliver superior customer experiences: Today, Unicorn operations teams can
get buried by the avalanche of network alarms pouring in every day. To
support complex 5G and edge services, it needs to cut through the noise
and surface the real problems more quickly.

• Scalability: The network can now
dynamically allocate capacity to respond to
spikes in demand. Soon after launch, for
example, a popular sporting event aired that
suddenly increased demand by 30%.
Unicorn was able to spin up new resources
in seconds.
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Working with
VMware, Unicorn
designed a new
edge architecture to
enable remote
distribution,
management, and
operation of IT
resources from
devices and
networks to the
cloud

Today, Unicorn has a head start on wherever its
transformation journey takes it. With a unified services
platform, it can use the same operations for any
application, running in any cloud, over any access, to
any customer.

Enable consistent multi-cloud
management with centralised control
Unicorn leaders knew that cloud would play a central
role in their transformation, but few vendors could
deliver the multi-cloud platform they had in mind.
Some offered solutions that would lock them into
siloed proprietary ecosystems and roadmaps. Others
offered clunky solutions based on open source
software that would be difficult to integrate and
expensive to maintain. Only VMware offered a mature
Telco Cloud platform that could unify all networks
and operations across multiple vendors and clouds.

Telco Cloud Solution
VMware Telco Cloud solutions provide a versatile
digital foundation to help Unicorn build, run, manage,
connect, and protect multi-cloud services. In
addition, VMware’s pioneering leadership in
virtualisation made it the perfect partner to
disaggregate the previously monolithic, hardwarebased network.
Today, Unicorn can treat all infrastructure and
services as cloud-based software – delivering any
application, to any device, across any cloud. It has
implemented a single, vendor-agnostic platform for
new and existing applications, with a consistent
operating model across engineering, operations and
service assurance. Unicorn has also standardised on
a common catalogue of network services that can be
provisioned in the same way across all markets,
regardless of where workloads are deployed.
With this unified multi-cloud platform, Unicorn can:
• Improve scalability by scaling network resources
up and down, in and out, as needed to meet
changing demand
• Drive down costs and complexity by centralising
network operations, automating manual
processes, and breaking free from vendor lock-in
• Increase agility with a consistent, cloud-connected
platform to create new services on the fly and
rapidly bring them to customers

Capitalise on the intelligent edge
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Telco Cloud Distributed Edge
Working with VMware, Unicorn designed a new edge
architecture to enable remote distribution,
management, and operation of IT resources from
devices and networks to the cloud. Now, Unicorn is
using the Telco Cloud Platform to host local
hyperconverged infrastructure, IoT gateways, and
predictive analytics for smart city applications.
Unicorn will deploy innovative micro data centres
close to sensors around a city. These sites will
perform predictive and diagnostic analytics at the
edge, sending data back to the core data centre only
when needed to minimise transport volumes and
round-trip times.
With these capabilities, Unicorn can orchestrate
complex connectivity and compute for diverse smart
city applications. And it can do it under strict servicelevel agreements (SLAs) – such as delivering
advanced video surveillance and analytics with
guaranteed quality, coverage and delay. Most
importantly, Unicorn can use the same capabilities to
support an ever-expanding portfolio of edge use
cases in the future, delivering a wide range of
applications under diverse SLAs.

Modernise the RAN
Unicorn’s ambitious vision for the future will require
new levels of capacity, density and performance from
the network. To get there, they need to modernise
and open up the RAN. As the company evaluated the
options though, it found few vendors that could
deliver on what it had in mind. Traditional telco
suppliers pitched tightly coupled hardware/software
solutions that would leave Unicorn locked into its
vendors’ roadmaps and pricing. Hyperscale cloud
providers offered their own solutions, but these would
similarly lock Unicorn’s customers into one public
cloud ecosystem. Only VMware offered a universal
platform that could accommodate any vendor’s RAN
technology and any public, private, or hybrid cloud.

Telco Cloud Solution
Unicorn implemented a powerful Telco Cloud
platform for a cloud-native, software-defined 5G
network. And, by bringing together multi-vendor
innovations across the distributed cloud, edge and
RAN, it retained the freedom to use the best-of-breed
solutions it chose, without ceding control to a vendor
or cloud provider. Through VMware’s Ready for Telco
Cloud programme, Unicorn can choose from dozens
of cloud-native 5G NFs from leading RAN vendors
that have been pre-tested and validated for the Telco
Cloud Platform.
▲

Unicorn leaders believe that smart cities are the
future of public safety, and they plan to use new
edge capabilities to bring innovative IoT solutions to
public sector customers. They envision an expanding
portfolio of applications that use next-generation
sensors, ultra-high-definition cameras, and private 5G
networks to protect citizens and optimise emergency
response. These applications – especially video
analytics – will require advanced edge processing
unlike anything customers have needed before.

Unicorn wants to be an early market entrant in
delivering these new capabilities. At the same time,
its edge ambitions go well beyond smart cities. To
support other opportunities in the future – industrial
automation, healthcare, autonomous vehicles, and
others – it wants an open, flexible edge.
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Unicorn has already updated the RAN at thousands
of sites, taking advantage of the cloud-native
architecture to deploy the network much more
quickly and inexpensively. In all, Unicorn expects to
save more than US$50 million in deployment costs
over the next four years compared to legacy
solutions, and several hundred million in capital
infrastructure savings. The open platform also
facilitates extensive telemetry – and AI-driven
automation to drive down implementation and
operating costs. And, thanks to this software-led
approach, Unicorn can support all types of
customers in every market – enterprise, small
business, and consumer – along with a diverse
ecosystem of application partners.

Delivering superior customer experiences
Unicorn’s network operations team had solid
customer satisfaction scores, but the task was getting
harder every day. As the network and services grew
more complex, they were bombarded with hundreds
of thousands of network events and alerts from
thousands of customer sites daily. Just separating the
real problems from the noise – much less responding
to them – was a constant challenge. Worse, there
was no easy way to map issues in the underlying
network to specific customers and SLAs affected.
Adding to the challenge, Unicorn was constantly
updating its network software and topology to meet
changing customer needs. Every time there was a
change, operations personnel had to manually
update the network management system (NMS),
wasting valuable time and resources.

Telco Cloud Solution
To set the operations team up for success with the
new network, Unicorn deployed VMware Telco Cloud
Operations. The solution combines holistic visibility
with built-in intelligence to correlate network events,
determine root causes, and quickly surface issues
that require intervention. Unicorn’s Ops team can
triage problems much more quickly, without having
to sift through thousands of extraneous alarms.
When Telco Cloud Operations detects a problem, it
immediately identifies the tenant networks impacted –
for example, showing the enterprise software-defined
wide area network (SD-WAN) customers affected by
a failure in the underlying infrastructure. It can even
prioritise alerts according to business-level factors,
such as SLAs. The solution also continuously
discovers and updates the topology relationships
between devices, protocols, and services running on
them – so operations personnel don’t have to.
With these proactive capabilities, Unicorn’s
operations team can now:

Take the next step on your
transformation journey

https://telco.vmware.com

Clearly, for a CSP embarking on transformation,
VMware Telco Cloud can bring huge benefits to
practically every part of the network and operations.
As you reviewed the real-world performance our
hypothetically stitched together service provider
transformation, you might have noticed a common
theme: versatility.
The days of designing an entire infrastructure and
operational model to do one thing are over. Now, you
can use one network, one operations, one consistent
multicloud/multivendor platform to support everything
you do. As far as what you build on that platform?
The sky’s the limit.
• For consumers: Use pervasive connectivity and
ultra-low latency to deliver customised media like
‘choose-your-view’ experiences in stadiums. Bring
expanded AR/VR capabilities and holographic
protection to gaming, learning, and events.
Support home wireless broadband, in-car
entertainment, and autonomous vehicles.
• For enterprises: Use advanced edge and slicing
capabilities to deliver new applications under more
rigorous – and lucrative – SLAs. Support private
5G networks, smart manufacturing, connected
mining, remote medicine, inventory management,
connected agriculture, smart cities, and much
more over the same network.
That’s a lot of exciting possibilities for your Telco
Cloud. And the best part? You don’t have to be a
unicorn to do any of them.

• Identify over 99% of alarms in real-time
• Isolate incidents 11 minutes faster, on average,
per event
• Save thousands of hours annually that it used
to spend manually updating the NMS
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Growing IoT complexity demands
global transparency and simplicity
Global IoT connectivity has traditionally been complex to manage, with actual usage and
consumption by devices being unclear. Harald Fuchs, the managing director of Freeeway, a
provider of global IoT connectivity via IoT SIMs and its Connectivity Management Platform (CMP),
tells George Malim that, as IoT devices help to scale up organisations, there is a need for
transparency and deeper insights into connectivity
George Malim: What does Freeeway offer and where
does the company fit into the marketplace?
Harald Fuchs: Freeeway offers a one stop shop for organisations
to access a wider range of connectivity providers across the globe.
We are flexible in terms of which operators we work with and we
have agreements with multiple operators worldwide, including A1
Telekom Austria, Arqia Datora in Brazil, KPN Netherlands,
T-Mobile Magenta and Vodafone. If you source connectivity
from Freeeway, you can build a portfolio of SIM cards and
connectivity solutions from these five operators, fully managed by
our Connectivity Management Platform (CMP) and you still have
just one partner for the support and billing entity - Freeeway.
This is a big benefit for organisations which today are trying to
cope with the complexity of connectivity themselves. Without us,
they may need to make multiple agreements and handle multiple
invoices with the operators they use. At this point in time, IoT
organisations are reaching a tipping point where they scale up the
number of connections they must manage. Hence, the complexity
associated with managing those connections is increasing and
organisations either want to handover connectivity to specialised
companies because it is not their core business or they see it as
an integrated part of the products and services they provide. In
both cases, they need a solution to manage it more effectively.
Freeeway is addressing both needs – we are offering a one-stopshop for enterprises to source connectivity, we tailor our platform
to their respective needs and use cases and provide the needed
support to enable reliable connections. Furthermore, in case an
enterprise has its own connectivity agreements, we offer our CMPas-a-Service to help organisations to manage this connectivity
more effectively. In such a relationship Freeeway manages the
whole SIM lifecycle including logistics, billing and invoicing
processes.
When Freeeway sources connectivity from mobile operators, we
are focusing on tier one providers, because we believe that they
give us sustainable roaming agreements. All our partners are fully
integrated to our CMP and we get accounting data in real-time.
This enables us to offer convergent pricing strategies across
operator boarders, show consumption on a per SIM card level in
real-time. Furthermore, we can execute SIM related rules, such as
blocking of cards, changing of price-plans, and more, without delay.

HF: We treat IoT as a global business. Many IoT use cases span
over geographic regions and therefore roaming capabilities are a
must have. Roaming agreements are an increasing concern for
global IoT businesses. Markets like Brazil and Turkey restrict
permanent roaming so, if you want to sell your connected devices
into those markets, you need to have a local SIM provider. This is
one complexity that is added to the connectivity business and we
see this emerging in other markets, too.
We also observe a second trend, that roaming partners of network
providers aim to approve the IoT use cases before the devices
permanently connect in their networks. You need to outline which
device you have and for what purpose you are connecting them in
the country, to get the visiting operator’s approval for permanent
roaming on their network. We see this, for instance, in the US
operators, from Canadian operators and in Australia.
The third angle of complexity is that network operators, with the
upcoming pre-5G technologies like narrowband-IoT (NB-IoT), LTEM and LTE Cat-M1, want to certify the devices that are connecting
to their networks. This means that IoT companies must go through
a certification process for each of their connected products with
multiple operators when they want to scale their IoT business globally.
GM: How important is it that a clear view of
consumption, costs and the entire process of
connectivity is provided to customer organisations?
HF: Organisations tend to go to their local network providers, buy
IoT SIM cards, install them into their devices, and get going. When
global connectivity is needed, many companies used to source
local connectivity per market, and ended up with multiple SIM
cards, from different locations, from many network operators.
Where the first approach is maybe not the most cost-efficient one,
the latter is not scalable at all.
If you are going to select one or multiple networks to source
connectivity, cost transparency is one important factor. If you
select one network provider, you need to understand how the
roaming agreements with the provider of your choice are set up
into all the markets where you want to be present. You need to
understand from the cost perspective, in which markets you will
use your connected devices and then select the partner which
gives you the overall best cost performance. Alternatively, you
select multiple partners who give you the ultimate cost
performance in each market.
▲

On top of our CMP, Freeeway also has developed a mobile device
management (MDM) solution for Android devices that is tailored for
IoT use cases. We believe this is instrumental for device security
and to prevent fraudulent usage. At a glance, that's what Freeeway
is offering.

GM: Have you seen more connectivity complexity and
what can IoT organisations do to navigate through it
efficiently?

SPONSORED INTERVIEW
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We also see that transparency is important for developing your product
further. You need to understand in which markets, with which networks,
your devices mainly connect and what amount of data they consume
under which circumstances. When you see all this data, you get an
understanding of how to develop your product further.
GM: Do people really want to learn about all the small details
of connectivity and to understand every element of their
global connectivity?
HF: Connectivity is becoming more important because it is a means by
which organisations can develop their digital business models and open
up connected revenue streams. However, it’s very hard for them to
estimate what their data consumption and data requirements will be.
When we onboard companies into our platform we measure deviations in
anticipated usage and we are not seeing one or two or five percent,
we’re sometimes seeing 200% or 300%.
I believe that it is very hard for our customers to simulate the
consumption and how the device and the application behaves in
real life conditions. Therefore, I think that for all the
participants in the value chain who develop the
product, it is important to understand what the
device really consumes. If you're a hardware
manufacturer and you build a GSM module
into your device, or if you are an application
developer getting data from such
connected devices, you want to
understand if this device works really well,
or if it is breaking up quite frequently. If
you introduce a new LTE-M module, you
might be interested to see if it really
uses the LTE-M bearer also under
roaming conditions.
Another aspect to transparency is
related to cost. We see that in the
value chain some participants get a
revenue share or sales commission
from the payment of the final
consumer.
To conclude, there are multiple
parties that are interested in the
data we obtain per IoT connection,
whether it is used for gaining
insights or to get a share of a
revenue stream. Hence, a SIM
connection may belong not only to
one, but to multiple parties.
Transparency is vital for enabling
this and ensuring everyone
involved gets the information they
need and they are compensated
for their contribution in the value
chain fairly.
Freeeway continues to invest in the
capabilities of our CMP solution and
services to provide this transparency
and empower IoT organisations to
take full commercial and technical
advantage of every connection.

www.freeeway.com
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IoT BIG DATA

Geospatial technology is at the
heart of IoT big data analysis
In an ever more connected world, organisations need help to understand and analyse vast
volumes of IoT big data through location intelligence. Here, Richard Stevenson, the Telco Lead at
Esri UK, the provider of geospatial and analytical software, explains how the company is about to
embark on a new journey to help organisations address the challenges
We’re all aware that a confluence of new developments have come together to
transform how data flows and is utilised by organisations. Innovations from across the
technical disciplines are now familiar and include factors such as:
• Recent events greatly accelerating digital transformation of organisations and
peoples’ lives.
• Network connectivity continuing to extend both its geographic reach and
performance as 5G and fibre to the premises (FTTP) networks become
increasingly available.
• The computational power of devices continuing to increase.
• Cloud computing being more cost effective.
• IoT devices themselves becoming smaller and smaller.
• Advances in sensor technology that are turning everyday objects into sources
of data.
The combination of these developments means that it is now possible for a network of
physical objects, such as vehicles, buildings, infrastructure and equipment of all shapes
and types, to collect and exchange data, and to work together. This enables devices,
sensors and systems to operate autonomously in pursuit of goals and objectives set by
the human architects of the system.

Participate in the data market

Richard Stevenson
Esri UK

Each of the discrete data streams collected by these sensors will be of value to a
particular audience or audiences. For example, data captured from a smart chip on
vehicles travelling along a motorway could be used to generate traffic volumes by time
of day, origin/destination routes or shopping centre catchments. These discrete data
products can be packaged and priced to meet the needs of specific audiences. But,
data becomes more valuable when combined with contextual data, such as weather
feeds or foot traffic in retail centres, by enabling retailers to forecast customer demand.

▲

We predict the emergence of IoT data consortiums – offering multiple data services
using aggregated mix and match data feeds. This business model is widely used at
present to provide syndicated services – such as online entertainment listings linked to
ticket sales. It will enable non-competing IoT service vendors to make use of the value
of their data and to spread the cost of collating data sets over a large number of
consumers. A core source of value-add for these organisations will be their ability to
complement straightforward IT processing expertise with geographical and time-based
analysis of data.

SPONSORED ARTICLE
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How location intelligence transforms raw
data into actionable intelligence
Knowing where something is located is a critical piece of contextual
information that is integral to the successful function of IoT. Take the
example of road safety systems in a connected car. When the car senses
slippery conditions its road traction systems respond within a fraction of a
second to keep it on the road. It does that automatically, without needing to
know where it is. However, that knowledge about a slippery road is
immensely valuable to highways agencies responsible for mitigating road
safety issues, and directly to other road users likely to come across the
adverse conditions.
Location data can be used in three main ways:
1) Descriptive analytics - What happened?
Data mining and analysis gives us insight into past history. By transmitting
the location of hazards or even accidents, analysis can identify specific
locations of concern for proactive mitigation.
2) Predictive analytics - What will happen?
Use of modelling techniques to forecast the future. By collecting historical
data from millions of vehicles over time and relating to weather data by
location and at the time of a hazard or accident, the system can predict
where and when slippery conditions will occur and warn cars before the
risk is even encountered.

▲

3) Prescriptive analytics - What should be done?
Scenario modelling and simulation to evaluate the impact of remedies.
By modelling the impact of potential mitigation measures on the locations
of interest we can rank alternative solutions based on success criteria to
select the option that minimises or eradicates the hazard.
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When the car
senses slippery
conditions its
road traction
systems
respond within
a fraction of a
second to keep
it on the road
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The ability to
handle large scale
data sets in the
cloud, to present
data geographically
and to provide the
tools for analysis
are all ways in
which value can be
added to raw data

Geo-analytics within the system
Geo-analytics enables us to answer questions which have in the past been difficult to
answer, either because of lack of data, a lack of computational power or because of a
lack of interoperability that geography often overcomes in otherwise disparate,
incompatible datasets.
Questions such as:
•
•
•
•
•

What is happening in this area?
What other things are close by?
In what other places is a similar situation present?
Where have we seen this before?
Where might we see this in the future?

▲

Traditional geographic information systems (GIS) use maps to
present geographic information in a way humans can
understand. Geographic information is central to the IoT,
but the map’s primary role is to help people visualise and
analyse diverse data sources. Within the system,
sophisticated spatial queries and geo-processing algorithms
built in to IoT platforms can connect data that was previously
unconnected. This gives geospatial information a central role in
the IoT data market described above. For real-time data feeds to
deliver value they must be based on a consistent geographic base
and be time synchronised in order to feed predictive analytics tools.
Presenting the information on a map makes it easy for people to use
and to identify visual patterns which allow decision makers to
increase sales or to control costs more effectively. The ability to
handle large scale data sets in the cloud, to present data
geographically and to provide the tools for analysis are all ways in
which value can be added to raw data.
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Esri is talking this a step further and has launched
ArcGIS Velocity, a new real-time and big data
capability for Esri’s geospatial cloud. It enables users
to ingest, visualise, analyse, store, and act upon
observation data from sensors and Internet of Things
(IoT) devices.
ArcGIS Velocity offers both real-time and big data
analysis, with tools for geofencing, incident detection,
and trend assessment. Real-time event data can be
filtered, processed, and sent to multiple destinations,
allowing you to connect virtually any type of
streaming data and automatically alert personnel
when specified conditions occur.
Users can also design analytic models to process
high-volume historical data and gain insights into
patterns, trends, and anomalies.

Key capabilities include:
• Connect
Connect to real-time, streaming IoT data from
multiple feeds and visualise directly in maps.
• Analyse
Speed up your analysis and gain answers faster
when you set up analytical models in the cloud.
• Alert and actuate
Act on this geospatial analysis by sharing the
results and alert stakeholders when it matters.
This will transform organisations to truly understand,
in real-time, events as they unfold and offer
descriptive predictive and prescriptive analytics to
inform operations, as well as enhanced business
intelligence.

For more information please visit esriuk.com/velocity or contact velocity@esriuk.com
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EVENTS

UPCOMING EVENTS
While we have made every effort to ensure the accuracy of this listing, the current COVID-19 pandemic means that
many events are changing timing, dates and locations. Therefore please check at the events’ websites to ensure
details are up-to-date before travelling or registering for an event.

Data Centre Congress
4 March 2021
Virtual Event
https://datacentrecongress.com/

World CX Summit – MENA
16 March 2021
Virtual Event
https://mena.worldcxsummit.com/

5G Briefing
23-24 March 2021
Frankfurt, Germany
http://www.5gbriefing.com/
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World Cloud Show
Saudi Arabia
29 March 2021

Edge Computing
Expo Europe
16-17 June 2021

Virtual Event
https://saudi.worldcloudshow.com/

Virtual Event
https://edgecomputingexpo.com/europe/

5G Expo Virtual
30 March 2021
Virtual Event
https://www.5gexpo.net/virtual/

Digital Transformation Week
20-23 April 2021
Virtual Event
https://digitaltransformation-week.com/

5G Expo
22-25 June 2021
Miami, USA
https://www.5gexpo.com/east/
default.aspx
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Creating Busiiness Value
with Smart Industrial Processes

Is WiFi the answer to shopfloor
pfloor connectivity issues?
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me data
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Proud to sponsor this important report that seeks to improve the success rate of IoT projects:

Command
the 5G network.
Grow and protect revenue with RAN to Core Analytics
5G and NFV bring unprecedented complexity to mobile operator business challenges. Delivering on
the 5G promise means new demands on the network that can kill capacity, impact customer
experience, and reduce performance resulting in increased costs, lost revenue, and customer churn.
VIAVI NITRO Mobile™ Solutions bring you the next generation of Converged Assurance and
Analytics—with a single dashboard, reports, and workflows for seamless visibility, proactive
insights, optimized performance and tight control of 5G’s business impacts.

NITRO Mobile

Visit viavisolutions.com/5G-Assurance to learn more.

