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Communication Service Providers (CSPs) are rapidly deploying 5G networks, which have the 
potential to disrupt the telecom business and create new revenue streams. 5G networks will enable 
many new services and applications, including connected vehicles, cloud gaming, AR/VR, 
and massive IoT. Many of these new applications will require high-performance, low-latency 
edge computing, which requires a transformation of traditional telecom central offices to telco-
cloud edge data centers. One of the key drivers of this transformation of central offices to data 
centers is the migration from a physical radio access network (RAN) to a virtual RAN (vRAN) 
and/or Open RAN. In previous studies, ACG has shown the financial benefits of migrating to Open 
RAN1. Over the next five years we expect vRAN, Open RAN, and edge computing to drive the 
migration of access and aggregation central offices to cloud-enabled data centers. 

CSPs now face major challenges as they transform their networks to interconnected distributed 
telco-cloud data centers. Telco-cloud networks present challenging Day 0/1/2 life-cycle operations 
problems that demand automation for scalability and cost-efficient operations. The bare-metal and 
telco-cloud stack layers both present a complex set of challenges. Dell Technologies released Bare 
Metal Orchestration in 2021 to orchestrate and automate the bare-metal layer across a distributed 
network with thousands of edge data centers and hundreds of thousands of servers. Recently, Dell 
has announced Telecom Multi-Cloud Foundation, which integrates with the leading cloud software 
platforms from Red Hat®, VMware, and Wind River to deliver a turnkey, hardware/software 
cloud stack with automated deployment and life-cycle management. It consists of Dell Bare 
Metal Orchestrator, Bare Metal Orchestrator Modules, and approved Dell hardware. 

Bare Metal Orchestrator Modules encapsulate the continuous integration testing Dell Technologies 
performs with its partners and combines it with the automation of Bare Metal Orchestrator to reduce 
labor expenses in many areas:

EXECUTIVE 
SUMMARY

1  chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/viewer.html?pdfurl=https%3A%2F%2Facgcc.com%2Fmedia%
2Fuploads%2F2021%2F05%2F19%2Facg-the-economic-benefits-of-open-ran-technology.pdf&clen=1230263&chunk=true

https://infohub.delltechnologies.com/section-assets/acg-the-economic-benefits-of-open-ran-technology
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• Test and certification of new infrastructure, software, and services
• Configuration, fault, performance, and security management
• Engineering and planning
• Software upgrades

ACG developed a detailed total cost of ownership/return on investment (TCO/ROI) model that 
shows that the Dell solution results in 39% operations expense savings and an ROI of 211% over 
five years. This paper provides an overview of the benefits of Telecom Multi-Cloud Foundation 
and provides the assumptions and results of the ACG TCO/ROI model.

Customer Challenges

As Communication Service Providers (CSPs) move to disaggregated, 5G, virtual architectures the 
complexity of cloud infrastructure deployment and life-cycle management is a major challenge. 
CSPs’ networks are becoming increasingly distributed, consisting of central, edge, far edge, and 
premise sites. Global distributed network function virtualized (NFV) cloud architectures are 
inherently more complex to operate than centralized hyperscale data centers. Most CSPs have deep 
experience in designing and operating telecom networks, but they have less experience in operating 
complex cloud infrastructure. 

Distributed telco-cloud networks will create some complex Day 0/1/2 life-cycle operations 
problems. First, there are a large number of distributed data centers and far edge sites that will 
require automated and federated management. There are also multiple vendors, technologies, and 
telco-cloud stacks that are interconnected and pose operational challenges. Additionally, the bare-
metal layer is a major challenge with multiple vendors, versions, stack integration, maintenance, 
monitoring, and control.

Many CSPs have deployed vertically integrated architectures in initial rollouts of virtual packet core 
technologies. Packet core vendors provide a vertically integrated stack that is tested and supported 
by the vendor. The vendor integrates and supports all components of the stack, which include 
packet core software, cloud stack software, and hardware. Although CSPs have successfully deployed 
virtual packet cores using this approach, there are problems with vertically integrated stacks:
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• A vertical stack is no different from a custom hardware solution, because it is not possible to
integrate multivendor and technology VNFs and CNFs into the stack; the vertical stack is a
monolithic system

• Vertical stacks are typically deployed in central data centers and are not well-suited to distributed
edge applications

• Edge computing requires an open ecosystem that will support multiple services, technologies,
and vendors; a vertical stack cannot

Because of these problems with vertical stacks, it is widely believed that a horizontal telco-cloud 
architecture is needed to support an open ecosystem of applications and services. In order to fill 
gaps and accelerate distributed cloud deployments some CSPs are partnering with hyperscalers to 
jump-start their telco-cloud networks. Although this approach is effective in filling technology and 
operations gaps and can accelerate telco-cloud network rollouts, there are several downsides:

• CSPs lack architectural control of the hardware/software stack
• This is not an open system where CSPs can create an ecosystem of suppliers for the telco-cloud

stack
• CSPs will be locked into partnerships with hyperscalers, and lack of supplier competition could

result in large price increases as new services and resources are required
• Hyperscalers are frenemies that could pose competitive threats to CSPs

The next section discusses the challenges and provides a TCO and an ROI analysis of the 
Dell Technologies solutions.

Dell Telecom Multi-Cloud Foundation 

Dell Technologies introduced the Bare Metal Orchestrator (BMO) in 2021 to help CSPs operate 
distributed data centers with large numbers of sites and infrastructure components. ACG previously 
published a whitepaper on the economic benefits of BMO2. That study showed that in a large, 
distributed telco-cloud network BMO significantly reduced Day 0/1/2 network operations expenses. 
More recently, Dell Technologies introduced Telecom Multi-Cloud Foundation, which integrates 
with the leading cloud software platforms from Red Hat, VMware, and Wind River to deliver a 
turnkey, hardware/software cloud stack with automated deployment and life-cycle management. It 
consists of Dell Bare Metal Orchestrator, Bare Metal Orchestrator Modules, and approved Dell 
hardware. 

2  https://drive.google.com/file/d/1iiYUFVEiZKnGZsVsLDRc-yxDzIb7Q9ul/view=

https://drive.google.com/file/d/1iiYUFVEiZKnGZsVsLDRc-yxDzIb7Q9ul/view=
https://www.delltechnologies.com/asset/en-us/solutions/service-provider-solutions/industry-market/tco-benefits-of-bare-metal-orchestrator.pdf
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Telecom Multi-Cloud Foundation is purpose-built to reduce the time, complexity, and risk of 
deploying and maintaining a distributed telco-cloud to enable the delivery of 5G services. Dell 
Bare Metal Orchestrator Modules encapsulate the continuous integration testing Dell performs 
with its partners and combines it with the Bare Metal Orchestrator automation to accelerate 
deployment and life-cycle management of a telco-cloud while ensuring a consistent configuration 
that meets service level agreements for performance, availability, and security.  By offering a unified 
hardware/software solution that supports the deployment and management of all of the leading 
cloud platforms, Dell Technologies provides operators with the flexibility to choose the best and 
most cost-effective cloud platform to meet workload requirements across their networks. Figure 
1 illustrates how Telecom Multi-Cloud Foundation provides full platform stack solutions for 
distributed 5G networks.  

Figure 1. Telecom Multi-Cloud Foundation  Provides an Open, Modern Platform for Delivering 5G Services

Telecom Multi-Cloud Foundation  provides solutions to many of the challenges previously 
described. Some of the key benefits are:

• Ensure that telco-cloud stacks align with Dell’s and partner’s validated configuration guidance
and design best practices

• Integrate with a partner’s management and orchestration tools to automate, manage, and
control cloud stack deployments and upgrades

• Automate, manage, and control hardware, firmware, and software upgrades using Telecom
Multi-Cloud Foundation  and a partner’s management and orchestration systems

• Accelerate time for service delivery by accelerating time to design, install, manage, and upgrade
telco-cloud platforms



 The Economic Benefits of Dell Telecom 
Multi-Cloud Foundation 

6

Telecom Multi-Cloud Foundation  reduces operations expenses. Labor for many tasks is decreased, 
and platforms can be deployed more quickly. Some of the key areas of savings are:

• CSPs’ test and certification processes are simplified

• Many manual processes are eliminated

• Support expenses are reduced

• Configuration errors and subsequent remediation efforts are abbreviated

• Infrastructure provisioning times are decreased

• NFVI, VIM, and/or Kubernetes software installations are simplified

• Time for security management is reduced

• Time for configuration management is decreased

• Time for fault management is shortened

• Firmware and software upgrades are simplified and streamlined

• Platform engineering and planning is simplified

Overall, the benefits reduce manual processes and decrease labor expenses.

TCO/ROI Model Assumptions

ACG Research developed a business case model comparing a network running Dell Telecom Multi-
Cloud Foundation with a similar network without the Dell automation tool set. The model was 
developed using the ACG Business Analytics Engine (BAE)3, which is a next-generation economic 
simulation platform for networks, data centers, cloud, and NFV. The framework for the ROI model 
is depicted in Figure 2.

3  https://www.acgbae.com

https://www.acgbae.com
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Figure 2. ACG Business Analytics Engine 

For the purposes of this analysis, we assume a medium-size CSP's network designed to support 
5G services. We assume the network will grow over five years and support distributed 
computing in edge locations. We assume the network has four types of data centers: 

• Central: Data centers where the packet core control plane is located and other core services (for
example, core routing, BNG)

• Near Edge: Data centers where vRAN CU/DU, UPF, and edge services are located
• Far Edge: These are cell site towers or access central offices where vRAN CU/DU, UPF, and

latency-sensitive edge services are located
• Premise: Servers located on an enterprise customer’s premise

The number of data centers at the start of the model period and at the end of the five-year modeling 
period are specified in Table 1. The model uses an S-Curve growth model4  over five years.

Table 1. Number of Data Centers at the Start and End of the Model

Data Centers 

Central Near 

Edge 

Far Edge 

Premise

Initial
 2

300

1000

5000

Final
 2

500

2000

10000

4  https://en.wikipedia.org/wiki/Logistic_function

https://en.wikipedia.org/wiki/Logistic_function
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The assumptions for the number of servers in each data center is specified in Table 2.

As mentioned previously, using Telecom Multi-Cloud Foundation to manage the network results 
in significant reductions in labor expenses. In this model we consider Day 0/1/2 labor expenses. The 
categories of labor that we consider are:

Day 0/1: One-time labor expenses
• Server installation and provisioning
• NFVI and software platform installation and testing

Day 2: On-going annual expenses
• Security management
• Configuration management
• Fault management
• Platform software upgrades
• Firmware upgrades
• Engineering and planning
• Test and certification

Another benefit of Telecom Multi-Cloud Foundation is that the time to instantiate new services 
is reduced. This results in faster time to revenue. In our model we assume that the medium-size 
network has annual revenue of $1 billion with a 3% annual growth rate. We also assume that time to 
revenue is improved by 2 months using Telecom Multi-Cloud Foundation . 

The following expenses are incurred when Telecom Multi-Cloud Foundation  is implemented:

• Bare Metal Orchestrator software licenses
• Bare Metal Orchestrator Modules software licenses
• BMO control servers (acquisition expense, maintenance expense, power, and cooling expense)
• Dell professional services expenses for design and deployment of BMO and BMO Modules in all

data centers

Table 2. Number of Servers in Each Data Center

Data Centers 

Central Near 

Edge 

Far Edge 

Premise

Number of Servers
300

60

5

1
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TCO Results and ROI Results

For the medium-size CSP network described the cumulative economic benefits over five years 
are summarized in Table 3.

Financial Metric 

OpEx Savings

TCO Savings 

Revenue Improvement 

ROI

Values
 39%

32%

3%

211%

Table 3. Five-Year Economic Benefits of Telecom Multi-Cloud Foundation 

In this analysis ROI is defined as:

ROI = (Revenue Improvement + Savings – Telecom Multi-Cloud Foundation  Expenses)/Telecom 
Multi-Cloud Foundation  Expenses

An ROI of 211% shows that the investment in Telecom Multi-Cloud Foundation makes business 
sense.

The OpEx savings are a result of labor savings in each of the categories defined in the previous 
section. OpEx expenses that are increased in the Telecom Multi-Cloud Foundation scenario are:

• Power, cooling, and floorspace for the Telecom Multi-Cloud Foundation control servers

• Annual software licenses for Telecom Multi-Cloud Foundation

Annual OpEx over the five years is depicted in Figure 3. This shows how the annual labor savings 
offset the software licenses and other expenses for Dell Telecom Multi-Cloud Foundation .
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Figure 3. Annual OpEx with and without Telecom Multi-Cloud Foundation 

Figure 4. Five-year Cumulative Breakdown of OpEx Savings

A cumulative breakdown of OpEx over the five years is presented in Figure 4.
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Figure 5. Annual TCO Comparison over Five Years

OpEx savings are in the labor categories, and the additional OpEx expenses are Dell software licenses 
for Telecom Multi-Cloud Foundation, Dell support, and power, cooling, and floorspace for control 
servers.

CapEx expenses in our model include:

• Cost of Telecom Multi-Cloud Foundation control servers
• Dell Professional services required to deploy Bare Metal Orchestrator and Bare Metal Orchestrator 

Modules

It does not include CapEx of all compute servers and data center infrastructure, because this is 
the same for both scenarios.

The TCO is equal to the sum of CapEx and OpEx. The annual TCO comparison over five years is 
presented in Figure 5.
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Conclusion

In order to realize the full potential of 5G, communication service providers need to modernize and 
virtualize their networks by transforming legacy central offices and far edge sites into distributed 
telco-cloud data centers. There are many technical and operational challenges required to make this 
transition successful. CSPs will need to operate and manage large central data centers as well as a 
large number of distributed edge data centers. One of the key problems is the life-cycle management 
of the cloud stack and the bare metal layer. Effective engineering, management, and operations of 
thousands of edge data centers and hundreds of thousands of servers will require orchestration 
and automation of both the bare-metal layer and the telco-cloud stack. Dell Telecom Multi-Cloud 
Foundation  provides the necessary automation and orchestration to deliver cost-efficient life-cycle 
management of these complex networks. ACG has created a detailed TCO/ROI model that shows 
that the Dell solution provides 39% OpEx savings and an ROI of 211% over five years. Dell’s approach 
can help CSPs to transform and scale their networks to support many new 5G services.

ACG Research delivers information and communication technology market share/forecast reports, 
consulting services, and business case analysis services. Copyright © 2022 ACG Research. The copyright in this 
publication or the material on this website (including without limitation the text, computer code, artwork, 
photographs, images, music, audio material, video material and audio-visual material on this website) is owned 
by ACG Research. All Rights Reserved.
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