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1. Executive summary - Digital enablement platforms

Communications service providers (CSPs) are engaging in the next round of transformation to compete with
other CSPs and aggressive digital-native web-scale companies like Amazon and Netflix. To be more
competitive, CSPs need greater agility and faster time-to-market (TTM) capabilities. A new, key method for
achieving greater agility and TTM is by deploying platform-based digital enablement capabilities. For many
CSPs, the most natural place to start is with digital enablement of customer engagement.

Deploying digital enablement capabilities on top of a platform is a revolutionary change to the way CSPs deploy
technology, impacting their business internally and externally. This revolutionary change embodies new web-
scale methods including cloud architecture, microservices, artificial intelligence (Al) and a DevOps
development process. The result is shortened development and deployment time for new automation capabilities
that have been throttled by traditional OSS/BSS methods.

A digital enablement platform can help with a wide range of systems. However, changing an entire BSS is risky,
costly and time-consuming. CSPs can leave the core BSS in place for the present but begin their transformation by
applying the platform and benefit from improved customer engagement.

CSPs are facing, and will continue to face, rapid change in customer engagement. Customers expect CSPs to
keep pace with the digital experience provided by web-scale players. Digital experience started with web self-
service and recently extended to smartphone apps and social media. Al is maturing and beginning to support a
variety of use cases, such as automated attendants. It is impossible to predict what will come next, but we know
future changes will occur more rapidly than past ones. A digital enablement platform focused on care,
commerce, omni-channel and other areas that directly impact customer engagement and experience will help
CSPs cope with these rapid changes in digital experience.

To provide greater agility and TTM, a digital enablement platform leads CSPs to operate in a lean manner. The
platform uses cloud-native microservices that are lightweight, self-contained and loosely coupled. It enables CSPs and
their suppliers to use DevOps methodology to rapidly develop and deploy new capabilities. These methods have been
widely deployed by the web-scale players, and in other industries. A digital engagement platform is a way for CSPs to
benefit from these methods to ensure greater agility and TTM (see Figure 1).

However, new technologies and approaches do not exist in a vacuum. They must coexist for a time with the
large set of current legacy systems and operational processes currently in use. Fortunately, the digital
enablement platform offers CSPs the flexibility to adopt one of several available approaches that delivers best
value (irrespective of CSPs’ status in the transformation journey). Two techniques that are proving useful for
CSPs currently engaged in deploying platforms are the following:

e Working in a dual-speed architecture mode via an overlay architecture — when existing systems are
adequate but certain aspects required greater level of agility. The existing systems are expected to
eventually be replaced, but may coexist for many years.

e Evolving existing systems into a platform over time — this approach works if the incumbent vendor has
a strong roadmap for moving deployed systems to the platform.

CSPs intending to undertake digital transformation projects should engage with a digital partner that has a wealth of
experience in the telecoms sector, and works with cloud-native microservices architecture and agile DevOps

© Analysys Mason Limited 2018 1: Executive summary - Digital enablement platforms
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processes. In addition, the digital BSS partner will support the CSP across the entire transformation journey, from
strategic planning, design and delivery, and implementation, to providing ongoing support and training.

Figure 1: Adopting a microservices-driven platform with DevOps principles delivers multiple benefits [Source:
Analysys Mason, 2018]
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2. Digitalisation for CSPs is a necessity rather than a

luxury

Nearly all CSPs have embarked on some sort of digital transformation process, which can be wide-ranging.
Those CSPs most committed to transforming their businesses have already invested heavily in extensive
changes. Figure 2 calls out three broad dimensions of a CSP’s digital transformation.

Overall, digital transformation will take a long time. Along the way, new technologies and methodologies will
come into play that were not originally part of the digital transformation plans. One of the most fundamental
characteristics of digital transformation is the agility to embrace new needs and new technologies without
completely disrupting the work that has been accomplished and the work already planned. A digital enablement
platform is one of the new methods that helps CSPs to be more agile and adapt to new demands.
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Figure 2: Three key
capabilities of digital
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2.1 Improved customer engagement is an important method for CSPs to reduce churn

Nearly all CSP markets are saturated, with limited to no subscriber growth. It is therefore critical that CSPs
reduce churn and protect their existing customer base. We know from recent studies that poor customer
experience is an important and growing reason for churn?.

CSPs should deliver a simple and consistent experience to their customers across all channels, at all times and in
a contextual manner (see Figure 3). They also need to manage customer journeys that increasingly span multiple
channels?, especially for digital-savvy customers. Very few CSPs do this today, and nearly all need to make
significant improvements in customer engagement. It was traditional development methods that led to these
problems. Subsequently, well-intended improvements were developed and deployed in highly fragmented
systems that rarely worked well together. A digital enablement platform is a revolutionary new method to
improve customer engagement in ways that maintain the overall customer experience context.

Figure 3: Key
characteristics for
consideration to
enhance customer
SELF-SERVICE OMNI-CHANNEL experience [Source:

Analysys Mason, 2018]
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1 Based on Analysys Mason’s connected consumer survey

2 |n the same survey, customer use of digital channels correlated with a +13% increase in net promoter score (NPS).
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2.2 Most CSPs are looking to improve their operational digital maturity across key
customer experience characteristics

CSPs that plan to take digital initiatives need to assess and understand their current digital maturity to enable
them to plan their future strategy. Analysys Mason’s in-depth assessment of CSPs’ digital capabilities highlights
a lack of maturity across all key characteristics (see Figure 4). Our research highlights that CSPs have taken
initiatives to build presence on digital channels. However, in most cases, this simply means that they have
expanded their functional capability from a single channel to multiple channels. CSPs must enable contextual
consistency across channels to achieve a true omni-channel experience. This requires integrating the channels,
which many CSPs still have not achieved. This is also essential to provide a truly personalised engagement.
Furthermore, CSPs can provide up-to-date tariff usage information to customers in near real-time, but
operational insights, such as marketing campaign performance, is lacking.

Figure 4: CSPs’ progress
in key experience traits,
based on Analysys
Mason DXI3 assessment
score (n = 11) [Source:
Analysys Mason, 2018]

Contextual Omni-channel Personalised Real-time  Self-service

2.3 Digitalisation needs to touch all aspects of a CSP’s IT organisation

CSPs have been slow to adopt modern software techniques that have been developed over the past 20 years and
implemented by web-scale companies. This change in technology — to techniques that are honed to the new web
world — is critical for CSPs to adopt. At present, they need to focus on transforming the following three key
aspects of the business:

e software architecture
e software development
o software implementation

Software architecture

Most CSPs’ current software architecture restricts them from becoming fully digital. Most of the currently
deployed systems are monolithic in nature — every change requires the entire application and data models to be
updated. This means that even a minor change may take weeks. Furthermore, as CSPs plan to replace these
systems with microservices-driven software, many of their BSS systems are still not mature enough to be run by
microservices. Moreover, due to their critical nature, CSPs cannot afford the downtime required to upgrade
them.

3 Analysys Mason, as part of its ‘Digital Experience Index (DXI)’ research initiative, has assessed more than 50 operators, globally, on
their ability to deliver digital experience to its consumer customers.
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As a result, CSPs need to focus on transforming their portfolio to be run by:

e amodular, loosely-couple microservices-based architecture, where major internal system calls are
replaced with internal and open APIs (Figure 5)

e ajournaling structure for microservices, where the data is carried across the interface, rather than
accessed via separate database calls

o aflexible orchestration function that sequences the microservices

e an infrastructure that creates and scales microservices as needed by the demand loads on the system.

Figure 5: Microservices
Public Public architecture [Source:
AP APl Analysys Mason, 2018]
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Software development

As CSPs transform to digital, the methodologies used to develop current systems pose challenges to integration
with new systems, resulting in additional challenges, such as time to develop and integrate. The current
workforce at CSPs also needs to be re-trained in the new ways of working. To operate in a digital environment,
CSPs need to adopt:

o implementation of agile software techniques such as scrums, continuous testing and integration, and
massive automated regression testing.

e use of post-agile software methodology called DevOps, where a more integrated team supports the
development and subsequent operations of the system.

Software implementation

In the past, CSPs were used to transformation projects that took years to implement. Moreover, any new updates
to deployed systems were delivered via yearly cycles. Going forward, CSPs need to learn and adopt software
implementation techniques that have been defined by web-scale players and refined at a web-scale player level.
It is the adoption of these techniques that has helped web-scale companies set modern benchmarks for
innovation and customer experience. As such, CSPs need to use the continuous integration/continuous
deployment (CI1/CD) approach in the production environment. Here, multiple software “drops” to the field may
be made in a very short time. This is made possible by the loosely coupled microservices-based architecture and
the massive automated regression testing. This will replace the three- to six-month acceptance testing currently
done by many CSPs.

© Analysys Mason Limited 2018 2: Digitalisation for CSPs is a necessity rather than a luxury
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3. The digital enablement platform delivers on CSPs’
demand for agility and consistency

The digital enablement platform offers CSPs an opportunity to become more agile and flexible with their
internal operations and external engagements with customers. It is imperative that CSPs undertake initiatives to
transform soon, as there is an increasing demand for consistency and personalisation from the customer, as well
as for simplifying the customer engagement processes across their lifetime with the CSP.

3.1 The key characteristics of an enablement platform

The digital enablement platform has been developed using modern software architecture and software
development and deployment methodologies. Such platforms have been in use web-scale companies for many
years. However, when developing the platform for telecoms, the vendor needs to have an in-depth
understanding of CSPs’ business and operations. The platform is designed to address the challenges highlighted
in Section 2, which include:

Technology (cloud-native architecture and microservices) — Rather than using monolithic software
architecture, the enablement platform has been built using modern, loosely-coupled software architecture. This
approach allows the platform to scale on demand in the cloud environment, offer enhanced reliability and use
microservices. Based on a recent Analysys Mason survey, CSPs are planning major deployments of cloud-
native systems (see Figure 6). This will provide CSPs with the agility and flexibility required to meet rapidly
evolving customer expectations.

DevOps (software development and implementation processes) — The DevOps approach brings the software
development and operations functions together right from the start of the product lifecycle. Many CSP IT
departments are moving from waterfall through to agile to leading-edge DevOps processes. DevOps captures the
concept of CI/CD, enabling continuous software releases that can be deployed in live operations every few
weeks. For CSPs, this means that they can improve their TTM for new capabilities, and can innovate using
‘launch fast, fail fast’ principles.

Figure 6: Migration plan
for BSS/0SS to

microservices
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Approach (open and collaborative) — The platform works on the principle of delivering maximum agility and
benefit to CSPs. It enables a single-function focused microservices framework, de-coupled from the operations
framework, to allow for flexibility to work with operational tools from third-party vendors. In addition, the
platforms are based on industry standards and offer RESTful APIs via microservices, which are available for use
for integration with third-party systems.

Intelligent systems (Al driven) — The platform can leverage available big data analytics and Al capabilities to
deliver enhanced performance and efficiency, including recommendations for improving task-related
performance as well as business process automation.

Furthermore, utilising the loosely coupled microservices-driven architecture, the platform acts as the driving
engine to enable CSPs to have different types of engagements in an agile manner. Some of the core components
(see Figure 7) and capabilities of the platform include:

e Enablement platform — the heart and engine that drives a CSP’s engagement operations. This layer
constitutes all microservices that CSPs can leverage for all types of engagements. The focus of the
platform is to reduce large customer engagement processes into granular microservices, by breaking
down business domains first into sub-domains and then into microservices (see Figure 8). The
objective is that every function stands independent, but is loosely coupled, thereby enabling fast
development, on-demand scalability and easier integration with openness to own and third-party
vendor solutions. Two major components of the platform are as follows:

o Itincludes all microservices that are agnostic to an engagement-type. For example, a customer
360-degree view microservice can be used for marketing, sales and customer service functions

o Engagement-driven solutions — the focus of this layer is on bundling microservices that help
CSPs serve any engagement function across the customer lifecycle. For example, a marketing
package may include microservices that support the marketing functions, such as a promotion
microservice, pricing microservice or product microservice.

o The commerce catalog also forms part of the enablement platform, and is driven by
microservices, enabling agility, openness and collaboration. This is important because the
agility and TTM needs of CSPs require a catalog that empowers their business users to build
and launch offers in real time. In addition, by leveraging its analytical and intelligence
capabilities, the catalog allows for tracking the performance and adoption of offers and
campaigns, thereby enabling continuous optimisation.

e Channel applications — this layer acts as the interface to the end customer; for example, smartphone
applications and web portals.

e Standardised processes, but with orchestration flexibility, to support a variety of functions.

o Flexible data master architecture with a local master product and service catalog for efficient and
secure data operations, but also providing the openness to other platforms or legacy systems.

© Analysys Mason Limited 2018 3: The digital enablement platform delivers on CSPs’ demand for agility and consistency
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Figure 7: Microservices-driven platform-based architecture [Source: Analysys Mason, 2018]
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Figure 8: Decomposition of monolithic application to microservices [Source: Analysys Mason, 2018]
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3.2 Benefits of the digital enablement platform

The digital enablement platform delivers the desired agility to CSPs by providing microservices as building
blocks. It also enables CSPs to address changing customer expectations by improving TTM and utilising new
software development and deployment methodologies. The loosely-coupled and modular nature of the platform
enables them to innovate quickly, while delivering consistent and contextual experiences to customers across
multiple touchpoints in an efficient and continuous manner. Some of the business functions that the enablement
platform helps CSPs serve include:

» delivering an omni-channel experience with consistent information available across all channels

* managing personalised customer journeys that span disparate channels

» customer profiling and micro-segmentation to improve marketing and sales use cases

«  providing a “local master” product catalog, with microservices interfaces and open RESTful APIs that
can be synched to other catalogs or serve as an enterprise-level catalog

* integrating the view of the customer as they move through the lifecycle of marketing, sales, and support.

In addition to supporting a variety of business functions, the digital enablement platform also delivers
operational benefits to CSPs. These include:

* improved TTM for new applications, from months to days or hours.

* need to configure information once, to be made available across all channels; for example, new pricing
information needs to only be configured once, and can be exposed to all channel applications.

» reduced cost and increased efficiency due to automation of business processes.

4. CSPs can deploy the digital enablement platform using

a variety of approaches

There are four main approaches that CSPs choose from when deploying new functionality to improve their BSS.
The approach most commonly used by CSPs is the ‘Adjunct’ approach, where new systems are added adjacent
to the current stack. However, the problem with this approach is that it undermines the ability of the CSP to
have the functionality integrated with other systems.

To improve agility and TTM, CSPs need to move away from adjunct-based, silo-creating methods, and deploy
digital enablement platforms using one of the other approaches (see Figure 9):

1. Evolution — evolve the current system; best when that system is performing reasonably
2. Dual-speed architecture — digital enablement platform as an overlay on current systems
3. Replace — replace current systems with the platform-driven architecture.

4.1 Evolve the current system with planned upgrades

In the evolve approach (see Figure 9), CSPs with a recent push into an improved BSS can integrate the digital
enablement platform to deploy new customer engagement capabilities alongside other BSS functions that have
already been deployed. This is done with the expectation that the entire BSS will move to the digital enablement
platform. For this to be successful, the incumbent vendor needs to have a strong roadmap for evolving the

© Analysys Mason Limited 2018 4: CSPs can deploy the digital enablement platform using a variety of approaches
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deployed systems. For example, vendors are beginning to re-architect their existing customer engagement
functionality to deliver microservices-driven architecture, and utilise DevOps principles to support rapid
development and deployment of new capabilities.

4.2 Build a dual-speed architecture

In the dual-speed architecture4 approach, customer engagement functionality built on digital enablement
platform interfaces with a well-established BSS base through APIs. Many CSPs have an established BSS which
they do not wish to change. Using the dual-speed approach allows CSPs to improve agility and TTM in
customer engagement without the risks and cost of changing the base BSS. For example, in digital experience
transformations projects, the digital enablement platform delivers customer engagement functionality, such as
sales and customer service, and interfaces with legacy billing and charging systems, using APlIs.

Figure 9: Three approaches to adopting a digital enablement platform [Source: Analysys Mason, 2018]
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4.3 Replace existing systems with new digital enablement platform

Some CSPs are bold enough to pursue a full BSS transformation, motivated by the threat from digital-native
web-scale companies. These CSPs will benefit greatly from using the digital enablement platform across all
BSS functions as the modern technology and methods of the digital enablement platform are an excellent basis
for such all-encompassing transformations. However, transformations using this approach take a long time to
complete, are complex in nature and involve many projects that must run in parallel.

4 Bossert, Oliver; Ip, Chris; Laartz, Jurgen, https://www.mckinsey.com/business-functions/digital-mckinsey/our-insights/a-two-speed-
it-architecture-for-the-digital-enterprise
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5. CSPs need a partner to support and guide them through
their digital journey

CSPs looking to undertake digital transformation initiatives should collaborate with a solutions provider that can
support its entire transformation journey — including assessing current maturity, strategic planning, solution
design and delivery, implementation, as well as training and ongoing support (see Figure 10).

Figure 10: Digital
STRATEGY AND DESIGN AND partner focus and
PLANNING DELIVERY B
experience [Source:

“ AT y Analysys Mason, 2018]
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There are numerous approaches available to CSPs when they start their transformation process. The approach
that they select will depend on various factors. A good digital partner should help CSPs:

e assess their current maturity

e understand their business objectives

e support CSPs, based on its experience of working within the telecoms sector, in developing a strategy best
suited to their individual needs.

This approach would align to any of those described in Section 4.

Design and delivery

To deliver digital experiences, a CSP solutions provider should have a strong portfolio of products that has been
designed using modern agile architecture, and should have experience of working with the latest development
and deployment methodologies. It is also important that the partner has experience working within the telecoms
sector and understands the complex nature of the CSP’s current architecture, legacy systems and current ways of
operating. Furthermore, the partner should be open and flexible in collaborating with the CSP, as well as
working with other third-party vendors.

Implement

The ideal partner should have should have a team in place that possesses strong expertise and leverages a
standardised set of processes to support the implementation plan. Furthermore, it should have the knowledge
and experience of working with microservices architectures, DevOps methodology and CI/CD delivery
mechanisms. This is particularly important because CSPs’ complete transformation to digital architecture will
take several years. This means that CSPs will be operating in a hybrid environment (a combination of cloud-

© Analysys Mason Limited 2018 5: CSPs need a partner to support and guide them through their digital journey
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native and monolithic systems) and will require the support of their partners throughout the transformation
journey.

Train and support

As CSPs transition to a new way of working, they need to acquire a new workforce or train their current
workforce to operate in an agile and DevOps environment. A partner with experience of operating these
methodologies can be of immense help through this transition, and long after.

6. Now is the time to move to a platform

Marc Andresson, inventor of the web browser, said that “Software is eating the world.” And while it does, it is
fundamentally changing the way we view software — not as an adjunct for business and network operations to
make them a bit more efficient, but rather as the core of our business. CSPs need to move to a software-platform
driven business model to realise the agility and TTM ambitions. The technology is proven, the benefits clear, the
processes well-understood, the time available — a few years.

© Analysys Mason Limited 2018 6: Now is the time to move to a platform
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Analysys Mason’s consulting and research are uniquely
positioned

Analysys Mason is a trusted adviser on telecoms, technology and media. We work with our clients, including
CSPs, regulators and end users, to

e design winning strategies that deliver measurable results
o make informed decisions based on market intelligence and analytical rigour
e develop innovative propositions to gain competitive advantage.

We have more than 230 staff in 14 offices and are respected worldwide for exceptional quality of work,
independence and flexibility in responding to client needs. For over 30 years, we have been helping clients in
more than 100 countries to maximise their opportunities.

Consulting

o We deliver tangible benefits to clients across the telecoms industry:

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

e Our sector specialists understand the distinct local ransforma;
0,
challenges facing clients, in addition to the wider é
effects of global forces.

. Consumer Requlati

e  We are future-focused and help clients understand ; services af]%”pil;z;‘

the challenges and opportunities that new Euferpre

technology brings. : and loT

Digital o Transaction
ResearCh economy support
: Regional

e  Our dedicated team of analysts track and forecast i

the different services accessed by consumers and ;. Strategy

. Telecoms and planning
enterprises. software and

networks

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

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

We provide dedicated coverage of developments in the telecoms, media and technology (TMT) sectors,
through a range of research programmes that focus on different services and regions of the world

The division consists of a specialised team of analysts, who provide dedicated coverage of TMT issues and
trends. Our experts understand not only the complexities of the TMT sectors, but the unique challenges of
companies, regulators and other stakeholders operating in such a dynamic industry.

Our subscription research programmes cover the following key areas.

Consumer services programmes
Mobile Services

Mobile Devices

Fixed Broadband Services
Convergence Strategies

Video Strategies

Network investment programmes
Network Investment Strategies
Network Traffic

Spectrum

Telecoms software and networks
programmes
Software Forecast and Strategy

Digital economy programmes
Digital Economy Strategies
Future Comms

Enterprise and loT programmes

Large Enterprise Voice and Data Connectivity =
Large Enterprise Emerging Service Opportunities
SME Strategies
loT and M2M Services
loT Platforms and Technology

Regional markets programmes g
Global Core Data

Americas

DIGITAL
ECONOMY

CONSUMER
SERVICES

ENTERPRISE
AND 10T

REGIONAL

RESEARCH d
PORTFOLIO

Asia-Pacific

Middle East and Africa

European Core Forecasts
European Telecoms Market Matrix
European Country Reports

Telecoms Software Market Shares

Network-focused

Next-Generation Wireless Networks
Service Delivery Platforms

Service Fulfilment

INVESTMENT MARKETS

TELECOMS

SOFTWARE

NETWORK-
FOCUSED,

TELECOMS '5
SOFTWARE

CUSTOMER-
DataHub
Data covering +80 countries and +500 operators

+2300 forecast and +250 historical metrics
Regional results and worldwide totals
Operator historical data

Compare markets and operators

Financial valuesin USD, EUR or local currency
Export data to Excel and save searches

Service Assurance
Network Orchestration
Software-Controlled Networking
Customer-focused

@ Digital Experience
Customer Engagement

Monetisation Platforms
Analytics

analysysmason.com/research

Each subscription programme provides a combination of quantitative deliverables, including access to more
than 3 million consumer and industry data points, as well as research articles and reports on emerging trends
drawn from our library of research and consulting work.

Our custom research service offers in-depth, tailored analysis that addresses specific issues to meet your
exact requirements

Alongside our standardised suite of research programmes, Analysys Mason’s Custom Research team undertakes
specialised, bespoke research projects for clients. The dedicated team offers tailored investigations and answers
complex questions on markets, competitors and services with customised industry intelligence and insights.

For more information about our research services, please visit www.analysysmason.com/research.
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Consulting from Analysys Mason

For 30 years, our consultants have been bringing the benefits of applied intelligence to enable clients
around the world to make the most of their opportunities

Our clients in the telecoms, media and technology (TMT) sectors operate in dynamic markets where change is
constant. We help shape their understanding of the future so they can thrive in these demanding conditions. To
do that, we have developed rigorous methodologies that deliver real results for clients around the world.

Our focus is exclusively on TMT. We advise clients on regulatory matters, help shape spectrum policy and
develop spectrum strategy, support multi-billion dollar investments, advise on operational performance and
develop new business strategies. Such projects result in a depth of knowledge and a range of expertise that sets
us apart.
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Expert legal support =, <)
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Radio spectrum auction support I ? Q‘fl = Commercial expertise
“ -
Postal sector policy: universal service Q%’ ) < = Technology optimisation

obligation (USO), liberalisation, costing, Res

o\» ) o )
pricing and regulation SPECTRUM ME New digital frontiers

analysysmason.com/consulting
We look beyond the obvious to understand a situation from a client’s perspective. Most importantly, we never
forget that the point of consultancy is to provide appropriate and practical solutions. We help clients solve their

most pressing problems, enabling them to go farther, faster and achieve their commercial objectives.

For more information about our consulting services, please visit www.analysysmason.com/consulting.
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