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Strategic Imperative

« Carrier managed network services (MNS) refer to network services offered and managed by a carrier
(telecommunication) company. From a holistic viewpoint, a carrier MNS provider offers design,
implementation, maintenance, and ongoing management of network operations, including hardware,
software, and services, for all or part of the business network or branches or regions.

» A carrier MNS provider offers a range of services, including a network framework, diverse connectivity
services, voice and collaboration services, cloud connectivity, edge compute, remote access, virtual private
network, artificial intelligence for IT operations (AlOps), contact solutions, installation and configuration of
network equipment, monitoring and maintenance, analytics and reporting, technical and customer support,
network security services, and troubleshooting. Ownership of the customer’s devices and circuits may be
transferred to the service provider depending on the MNS contract terms.

» The standard network product and service encompasses wide area network (WAN) connectivity, application
optimization, managed local area network (LAN) and Wi-Fi, software-defined wide area network (SD-WAN),
managed security, managed secure access service edge (SASE), managed remote access, managed
multicloud connectivity, on-demand services including network-as-a-service (NaaS), and consulting and
professional services.

» Distributed network operation centers (NOCs) and security operation centers (SOCs) locally and globally
enable MNS providers to offer reliable and secure services where their customers are located.

 Two MNS models are prevalent in the market.

« Co-managed services: The enterprise buys service from a service provider, which deploys the solution
and related network services and co-manages the solution along with the customer’s internal IT team.

* Fully managed services: The customer buys a service from the service provider, which deploys and
manages the solution and related network services end to end, without direct customer participation.
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Strategic Imperative (continued)

« Consulting (or advisory) and professional services teams (usually expert network or sales engineers)
play a critical role in the sale of managed services. These teams are the first to initiate discussions with
potential customers to understand the broad business and network picture, including their network
requirements, business needs, and existing network infrastructure. After analyzing these aspects, they
suggest the design/architecture, network service, or services that best fit.

« Alternatively, a potential customer may seek a specific service or solution type, and the consulting or
design team, upon analysis, offers the best solution. This will likely be the case where a customer has an
in-house IT team but requires additional support or expertise and therefore turns to MNS for assistance.

« Carriers interviewed for this analysis stated that a customer’s average MNS contract period usually is
between 3 and 5 years, depending upon individual requirements. This contract duration more feasible for
both parties because transitioning ownership (devices and circuits) is a complex and time-consuming
process. Once done, it takes additional time to streamline processes and network operations. Only then
does the customer realize the promised benefits in terms of cost efficiency, risk mitigation, stability, and
performance.

» A contract between a customer and MNS provider defines and explains the terms and conditions of how
the network services will be managed, including but not limited to the scope and service description,
service-level agreements (SLA), pricing and payment terms, term duration and termination date,
customer responsibilities (e.g., providing necessary network access), liability limitations, warranty and
guarantee, troubleshooting and disaster recovery, dispute resolution (procedure for resolving dispute),
and amendments (terms of modification or changes).
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Strategic Imperative (continued)

« The co-managed model is becoming more popular, as noted by interviewed carriers and confirmed by
Frost & Sullivan’s global survey of network decision-makers. Customers prefer to leverage the
experience and resources of the carrier but hold direct control over certain aspects of the network. For
carriers, it is resource optimization as they leverage the customer’s network setup (e.g., equipment and
devices) and add limited network capabilities along with their personnel’s skill and experience in
network management. The co-managed model is a continuous partnership and provides the MNS
provider with a recurring revenue stream.

» The reason to engage with an MNS provider varies by business size. Small businesses partner with MNS
providers because they do not have an in-house IT or network team to deploy and manage their network
services. Midsize and large businesses partner with MNS providers to mitigate the complexity of
handling multiple vendors for software, hardware, and services, managing various software versions,
and ensuring alignment and coordination between network and security teams.

» Other common drivers for MNS include cost efficiency, improved network security, a full suite of products
and services in one place, access to advanced technologies, improved service delivery (enhanced
performance/SLAs), greater network flexibility and scalability, proactive maintenance and support,
improved network reliability and performance, and time and resource savings.

« Engaging an MNS provider may have limitations, including loss of direct control, integration challenges,
security and compliance, provider dependency, and long-term commitments. However, ensuring that
every aspect of network operations is clearly defined and included in the contract provides a sense of
security and reassurance in the partnership.
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Growth Environment

» The global carrier MNS market is in the mature stage of the service life cycle and has steadily grown
over the past few years. The main market drivers are increased network management complexity, cost
efficiency, the need for network security, lack of skilled professionals managing network and security,
prevalent hybrid network models, and adoption of advanced technologies. Frost & Sullivan estimates
that revenue reached $15.77 billion in 2024 and projects it to increase at a compound annual growth
rate of 5.89% from 2025 to 2030.

» The most commonly requested MNS solution is managed SD-WAN, followed by managed security,
managed multicloud connectivity, managed WAN connectivity, managed LAN/Wi-Fi, and managed
SASE.

« Co-managed services are gaining traction, with customers increasingly requesting tailored solutions that
strike a balance between control and support. Flexible, collaborative models align with enterprise needs,
enabling shared visibility, governance, and operational efficiency across network environments.

» Most carriers are streamlining their vendor partnerships, limiting them to 3 to 5 vendors. The
multivendor trend for overlay services has slowed down, and carriers and customers are now focusing
on best-of-breed solutions, particularly in the SD-WAN/SASE space.

» Carriers have integrated Al/machine learning (ML) technologies into their self-service portals to simplify
network management and operations. The self-service portal is empowering customers to manage and
optimize their network services, including real-time monitoring, configuration, capacity planning, and
policy enforcement, while streamlining operations through automation, predictive insights, and intuitive
tools.
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Growth Environment (continued)

» Carriers are upgrading their network infrastructure to offer high-bandwidth connectivity services. Top
carriers have successfully conducted trials of 800 Gbps and 1 Tbps transmission (wavelength and
Ethernet) on their metro and long-haul networks using advanced coherent optical technologies. These
trials demonstrate carriers’ readiness to provide high-capacity networks and position them as providers
of Al infrastructure while supporting their MNS portfolio.

» Carriers are actively exploring quantum-safe networks, including quantum key distribution (QKD) and
post-quantum cryptography (PQC), to secure networks against quantum-era security threats. Some
carriers launched quantum solutions, with one carrier integrating quantum technology into one of its
cities’ networks to mitigate emerging threats from quantum computing and ensure long-term data
protection and resilience. MNS providers can offer to develop use cases around quantum to their data-
sensitive customers (such as financial services) because they already manage their networks, and it will
be an easier deployment and transition.

» Private wireless networks and low Earth orbit (LEO) satellite connectivity continue to be differentiators in
carrier MNS portfolios. Private wireless networks offer enhanced security, data ownership, and privacy
features. Carriers are advancing in satellite connectivity and are now piloting LEO satellite-based video
calling and messaging directly to mobile phones, aiming to provide additional features in remote or
underserved areas.

« MNS are supported by SLAs, which specify operational parameters for the service. Though these vary
from service to service, some carriers offer SLAs holistically at the site level or a single SLA that covers
all service components under one umbrella. It is appropriate to say that the MNS model is shifting from
service- or component-based SLAs to more holistic coverage that better reflects the enterprise
perspective of services.
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Growth Environment (continued)

« End-to-end SLAs are integral to managed services because they ensure accountability, consistent
performance, and reliability across the entire service chain, giving enterprises confidence in uptime,
security, and quality of experience.

» Customers typically begin with a single service, such as connectivity or security, before eventually
transitioning into an MNS customer. The transitioning (attach) percentage ranges from 25% to 30%.

» Frost & Sullivan observes that many carriers have International Organization for Standardization (1ISO)
certifications for information security (ISO 27001), process quality (ISO 9001), service management (ISO
20000), business continuity (ISO 22301), and environment (ISO 14001). These certifications exhibit
carriers’ commitment to quality and operational efficiency, which may win them contracts from
customers operating under stringent policies and regulations. Customers may be less concerned about
compliance if their providers have ISO and other regulatory compliance certifications.

FROST é" S ULLIVAN Source: Frost & Sullivan



Source: Frost & Sullivan



10 Frost Radar™: Carrier Managed Network Services, 2025

Frost Radar™: Global Carrier Managed Network Services

FROST RADAR ™

GROWTH INDEX ——

INNOVATION INDEX ———
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Frost Radar™ Competitive Environment

» Carrier MNS is a mature and competitive industry. Products and services continue to evolve, pushing
carrier companies to innovate and integrate newer technologies that increase operational efficiency and
support enhanced services for customers.

 In this Frost Radar™ analysis, out of nearly 30 global carrier MNS providers in the space,
Frost & Sullivan independently plotted the top 13, selected primarily based on their comprehensive MNS
offerings and the ability to serve local and global businesses. Carriers compete based on the network
infrastructure facilities they own and operate, global reach and presence, comprehensive MNS portfolio
(e.g., wireless, SDN, and security), advanced technologies and innovation, and strategic partnerships.

« Because MNS delivery varies from provider to provider, on the Innovation Index, Frost & Sullivan
considered the breadth of each competitor's network services portfolio, including private wireless
networks, LEO satellite connectivity, regional presence, and vendor ecosystem, with the assumption that
these are the foundation of the provider’s ability to serve the needs of the largest number of enterprises.

» Also considered as evidence of innovation are a carrier’s focus on Al, automation, and next-generation
technologies, such as quantum-safe networks. Because every company on this Frost RadarTM can be
considered an early adopter of automated, customer-facing platforms, the mere presence of such a
platform was not sufficient to claim leadership in innovation; instead, Frost & Sullivan looked for
evidence of new or differentiated ways to use these platforms to enhance customer value and
operational efficiency.

« On the Growth Index, carriers compete based on their network footprint (miles of fiber), partner strategy,
the number of devices and customers under management, and Net Promoter Score (NPS) and
retention/churn rate (as reported by providers) to assess the quality-of-service delivery.
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Frost Radar™ Competitive Environment (continued)

» Deutsche Telekom ranks high on the Innovation Index with its ability to offer Al solutions to enterprises,
quantum-as-a-service, Al-integrated network automation, and emphasis on data sovereignty. It provides
one of the most comprehensive MNS portfolios, based on its 156,000 miles of international fiber and
management of 60,000 SD-WAN sites serving 5 million customers across various services. Positive
growth rates support its position on the Growth Index.

FROST 6/9" S ULLIVAN Source: Frost & Sullivan



Source: Frost & Sullivan



16 Frost Radar™: Carrier Managed Network Services, 2025

Deutsche Telekom

INNOVATION

* Deutsche Telekom (DT) has one of the most comprehensive network services portfolios in the industry,
encompassing connectivity, SDN, unified communications, security, cloud services, and private wireless
networks, supported by managed and professional services.

« DT has aggressively embarked on a partnership strategy, choosing to leverage the technology
innovations of industry leaders such as Aruba/HPE, Cisco/Meraki, Fortinet, Juniper, LANCOM, Palo Alto,
and Zscaler for SD-WAN and SASE; Cisco Webex, MS Teams, and Zoom for UCaaS; and Amazon Web
Services, Microsoft Azure, and Google Cloud for cloud services.

« DT strengthen its MNS portfolio by integrating Al and automating network functions. In April 2025, it
partnered with Google Cloud to develop an Al agent using Gemini 2.0 within Vertex Al (Google Cloud),
enhancing RAN operations with automated issue detection, corrective actions, and improved reliability.

» Most carriers use Al to augment their network operations, but DT (through T-Systems) is one of the few
network service providers that offer Al solutions to enterprise customers, making it easier for enterprises
to integrate Al into their business processes to improve operational efficiency and customer experience
while driving growth. The solutions include Al Solution Factory, Al Foundation Service, and UiPath Al-as-
a-Service.

« DT is active in the quantum computing space. In 2023, it opened T-Labs in Berlin, dedicated to quantum
research, developing quantum capabilities in communications and networks. DT also leads the EU
EuroQCI project for building a secure quantum communications network using QKD encryption methods.

FROST @" S ULLIVAN Source: Frost & Sullivan
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Deutsche Telekom (continued)

INNOVATION

« DT is the only network service provider that offers quantum-as-a-service, which is currently available to
its European customers. Access to quantum computing resources, including hardware and software, via
the cloud allows customers to explore and utilize quantum computing capabilities without needing to
invest in their own infrastructure.

« DT supports data sovereignty by offering cloud-native services with external key management, General
Data Protection Regulation (GDPR)-compliant Al models, and certified data centers in Germany. Its
Teuken-7B Al (for European customers) and One Data Ecosystem (based on Google Cloud) prioritize
local control, encryption, and regulatory compliance.

» DT benefits from Juniper’s partnership extension in May 2025 with ServiceNow (also a DT partner),
where ServiceNow integrates Juniper's Mist Al to enhance its telecom solutions, including telecom
service management, inventory, and sales and order management. Juniper and ServiceNow’s partnership
enables end-to-end integration and automation across network operations, delivering an enhanced
experience to DT customers.
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Deutsche Telekom (continued)

GROWTH

« DT offers managed services through its T Business and T-Systems units. T Business focuses on
delivering ICT services (telecommunications, mobile, security, and IT/cloud) to all sizes of business. T-
Systems focuses on comprehensive IT and cloud solutions to large enterprise customers/MNCs with a
focus on selected verticals.

« DT is growing its Al portfolio for business customers. The managed services portfolio is part of the
broader B2B portfolio.

« DT leverages its extensive global network of 250,000 kilometers (156,000 miles) of international fiber
backbone to offer a solid MNS suite. DT transmits 3,500 petabytes of data per month over its Tier 1
internet backbone, highlighting its high-capacity network.

« The breadth of DT’s presence is evident from its vast coverage and offering of network services,
including LEO connectivity services in 54 countries in Europe, the United States, and Asia; management
of 60,000 SD-WAN sites; 2,700 MPLS access points worldwide, and more than 5 million customers
across services.

« While most carriers reported stagnant growth in 2024, T-Systems reported that its revenue grew 2.8%
to $4.6 billion, driven by digital, cloud, and road charging (intelligent tolling and mobility solutions)
portfolios. In Q2 2025, revenue reported at $1.16 billion, an increase of 3.3% from Q2 2024, was due to
strong growth in the digital and road charging portfolio.

« DT bolsters its MNS and loT service portfolio by extending partnerships with various satellite
connectivity providers. Intelsat, Viasat, Skylo, and OQ Technology support its loT services portfolio, while
through Starlink it offers messaging services to its T-Mobile US customers.

FROST 6}9" S ULLIVAN Source: Frost & Sullivan
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Deutsche Telekom (continued)

GROWTH

* In 2024, DT achieved a high TRI*M index of 84 points in the B2B space (70 or more points means high
customer loyalty). The TRI*M index is a Kantar tool used to determine customer satisfaction.

« DT serves MNS customers of all business sizes and verticals but has extensive expertise in automotive,
manufacturing, logistics and transport, healthcare, and the public sector.

« DT is one of the top European service providers. Some of its solutions are focused on specific verticals
and the region’s compliance requirements. For instance, a MPLS-based solution—European Network
Exchange (ENX)—is focused on dedicated connectivity for European manufacturers, suppliers, and
partners in the automobile industry. Its Open Telekom Cloud, a proprietary public cloud platform based
on OpenStack, is designed to meet the data sovereignty and security requirements of European
customers as per GDPR standards.

« DT’s MNS offerings are supported by ISO certifications for various industry frameworks, ensuring
adherence to international best practices. The certifications include information security management
(ISO 27001), international quality management systems (ISO 9001), information security controls for
cloud services (ISO 27017 and 27018), IT service management (ISO 20000), environmental
management (ISO 14001), business continuity management (ISO 22301), and privacy information
management system (ISO 27701).
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Deutsche Telekom (continued)

FROST PERSPECTIVE

« DT has a strong presence in Europe. It offers a complete choice of network services, from connectivity to
SDN to private networks and security. Its MNS suite is backed by strong vendor partnerships, Al-driven
automation, and high customer satisfaction, positioning it among the top global network service
providers.

» Solid revenue performance highlights DT’s strong market position, delivering innovative vertical- and
region-specific network solutions with an emphasis on data sovereignty.

« DT is one of the few providers that offer Al-as-a-service to enterprise customers, while most providers
are using Al to enhance their operational efficiency. DT must promote this value proposition to attract
new customers that are exploring how Al can transform their business operations and support them in
seamless deployment and management.

« DT must also promote its quantum computing capabilities and its offering of quantum-as-a-service,
which allows users to explore quantum capabilities. DT can target its existing MNS customers to
promote this service, as it will be an easier transition.

« While DT has a strong footprint in the United States and Europe, its presence in Asia, Africa, and South
America remains limited. DT must strategize to expand its presence in these emerging markets with
local delivery capabilities.

FROST Zlﬂ" S ULLIVAN Source: Frost & Sullivan



Source: Frost & Sullivan



22 Frost Radar™: Carrier Managed Network Services, 2025

Best Practices

A strong and broad network services portfolio, including diverse connectivity choices, SDN,
and security supported by fiber infrastructure, continues to be crucial for competing in the
market. A vendor partner ecosystem is imperative to accommodate different customers'

network service needs because they may want to continue with an existing vendor for a
specific service.

=\

\Y

Strong customer portal capabilities (with flexibility of APl integration) act as a
differentiating factor. Carriers must embed advanced technologies, such as Al/ML, for
simplified monitoring and configuration, real-time notifications, anomaly detection, and
resolution. These capabilities empower customers with greater control, visibility, and
operational efficiency across their network environments.

\Y/

The growing complexity of managing diverse networks, equipment, and vendors is
pushing enterprises to partner with MNS providers. To satisfy evolving demands, providers
must go beyond robust portfolios and fiber infrastructure by ensuring strong service

delivery, strict adherence to SLAs, security compliance, and vertical-specific expertise for
tailored support.

/
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Growth Opportunities

V=
To adopt advanced technologies such as Al/GenAl, businesses of all sizes are upgrading
or considering upgrading their business networks because these technologies require high-
capacity networks. Carriers can leverage this opportunity to position themselves as trusted

MNS partners offering scalable, secure, and intelligent network solutions that align with
businesses’ digital transformation goals.

Carriers have integrated AI/ML technologies into their network operations to automate
network functions, enhance operational efficiency, and reduce costs. Carriers must transition
from consuming Al technology to offering it to enterprise customers in a customized model,

\Y

making it easier for them to integrate Al into their business operations.

\Y/

Carriers are investing in technologies to differentiate their MNS offerings. A few are
developing use cases around quantum-safe networks (such as QKD); others are pondering
when to invest (possibly within the next two years). Enterprises’ “harvest now, decrypt
later” risk leaves them increasingly exposed to quantum-era threats. This presents an
opportunity for carriers to strategize and develop quantum-safe solutions to secure their

%own networks and those of their customers.

FROST (9" S ULLIVAN Source: Frost & Sullivan




Source: Frost & Sullivan



25

Frost Radar™: Carrier Managed Network Services, 2025

Frost Radar™: Benchmarking Future Growth Potential 2 Major
Indices, 10 Analytical Ingredients, | Platform

Growth Index

Growth Index (Gl) is a measure
of a company’s growth
performance and track record,
along with its ability to develop
and execute a fully aligned
growth strategy and vision; a
robust growth pipeline system;
and effective market,
competitor, and end-user
focused sales and marketing
strategies.

MARKET SHARE (PREVIOUS 3 YEARS)
This is a comparison of a company’s market share relative to its competitors in a
given market space for the previous 3 years.

REVENUE GROWTH (PREVIOUS 3 YEARS)
This is a look at a company’s revenue growth rate for the previous 3 years in the
market/industry/category that forms the context for the given Frost Radar ™

GROWTH PIPELINE

This is an evaluation of the strength and leverage of a company’s growth
pipeline system to continuously capture, analyze, and prioritize its universe of
growth opportunities.

VISION AND STRATEGY

This is an assessment of how well a company’s growth strategy is aligned with
its vision. Are the investments that a company is making in new products and
markets consistent with the stated vision?

SALES AND MARKETING
This is a measure of the effectiveness of a company’s sales and marketing efforts
in helping it drive demand and achieve its growth objectives.
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Frost Radar™: Benchmarking Future Growth Potential 2 Major
Indices, | 0 Analytical Ingredients, | Platform (continued)

INNOVATION SCALABILITY
" I This determines whether an organization’s innovations are globally scalable and
applicable in both developing and mature markets, and also in adjacent and non-

v adjacent industry verticals.

o RESEARCH AND DEVELOPMENT
Innovatlon Index "2 This is a measure of the efficacy of a company’s R&D strategy, as determined by

the size of its R&D investment and how it feeds the innovation pipeline.
Innovation Index (ll) is a v

measure of a company’s ability
to develop products/ services/

solutions (with a clear PRODUCT PORTFOLIO
. . . "3 This is a measure of a company’s product portfolio, focusing on the relative
understanding of disruptive

contribution of new products to its annual revenue.
megatrends) that are globally '
applicable, are able to evolve

and expand to serve multiple

markets and are aligned to MEGATRENDS LEVERAGE
customers’ changing needs. "4 This is an .assessment of a_company’s proactive Ieverag_e of e\_/ol\_/ing, Io_ng-term
opportunities and new business models, as the foundation of its innovation

' pipeline. An explanation of megatrends can be found here.

CUSTOMER ALIGNMENT
"5 This evaluates the applicability of a company’s products/services/solutions to

current and potential customers, as well as how its innovation strategy is
' influenced by evolving customer needs.
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Next Steps
I\ I\ ) I
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Does your current system support rapid adaptation to emerging opportunities?
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Legal Disclaimer

Frost & Sullivan is not responsible for any incorrect information supplied by companies or users.
Quantitative market information is based primarily on interviews and therefore is subject to fluctuation.
Frost & Sullivan research services are limited publications containing valuable market information provided
to a select group of customers. Customers acknowledge, when ordering or downloading, that

Frost & Sullivan research services are for internal use and not for general publication or disclosure to third
parties. No part of this research service may be given, lent, resold, or disclosed to noncustomers without
written permission. Furthermore, no part may be reproduced, stored in a retrieval system, or transmitted in
any form or by any means—electronic, mechanical, photocopying, recording, or otherwise—without the

permission of the publisher.

For information regarding permission, write to: permission@frost.com

© 2025 Frost & Sullivan. All rights reserved. This document contains highly confidential information and is the sole property of Frost & Sullivan.
No part of it may be circulated, quoted, copied, or otherwise reproduced without the written approval of Frost & Sullivan.
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