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The rapid expansion of artificial intelligence (AI) infrastructure is driving 
a fundamental shift in Data Center Interconnect (DCI) requirements. 
AI training and inference workloads are creating unprecedented east-
west traffic flows between distributed data centers, pushing bandwidth 
demand from 100G to 400G, 800G, and into multi-terabit scales. At the 
same time, these workloads impose strict requirements for low latency, 
deterministic performance, and scalable architectures. As a result, DCI 
has become a critical determinant of both system performance and total 
cost of ownership (TCO) for AI “factory” environments.

This whitepaper is written for the leaders making those decisions 
— CIOs, CTOs, network architects, and infrastructure planners 
at enterprises, data center operators, neocloud providers, and 
hyperscalers.  This paper evaluates three primary optical networking 
models offered by Lumen Technologies—Lumen Wavelength Solutions, 
Dark Fiber, and Managed Optical Fiber Network (MOFN)—and 
analyzes their economic trade-offs across representative AI DCI use 
cases. These services differ fundamentally in how costs scale: Lumen 
Wavelength Solutions are primarily bandwidth-driven with some 
levels of distance variability, while Dark Fiber and MOFN are primarily 
distance-driven, with MOFN introducing a managed service layer on top 
of dedicated fiber infrastructure. 

To quantify these differences, TCO models were developed for both 
long-haul (Chicago–San Francisco–Dallas ring) and medium-haul (San 
Jose–Los Angeles) scenarios across bandwidth levels ranging from 
400G to 60T. The analysis demonstrates that: 

1. Executive Summary
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•	 For long-haul use cases with bandwidth requirements below 
20T, Wavelengths deliver the lowest TCO across both 5-year 
and 15-year models. They are also the most flexible and 
operationally simple option, offering rapid time-to-market under 
a bandwidth-based pricing model.

•	 Above 20T, Dark Fiber and Managed Optical Fiber Network 
(MOFN) become the more cost-effective choice, providing 
greater architectural control and scalability under a distance-
based pricing model. The selection between the two depends on 
the customer’s willingness to operate the network directly. Dark 
Fiber carries a higher TCO than MOFN, reflecting the operational 
overhead of managing the DWDM layer and a 24/7 NOC—
responsibilities that Lumen assumes under the MOFN model.

•	 For medium-haul applications, the crossover threshold drops 
to 5T. Beyond this point, Dark Fiber and MOFN offer a more 
favorable TCO than Wavelengths.

Importantly, the results highlight that the optimal DCI strategy is highly 
dependent on: 
•	 Bandwidth scale and growth 
•	 Distance 
•	 Deployment timing
•	 Operational capabilities 
•	 Network investment preference

Lumen Wavelength Solutions are best suited for rapid deployment 
and incremental scaling, while MOFN offers a compelling balance of 
scalability and operational simplicity at higher capacities and gives 
the customer the same architectural control as Dark Fiber without 
the burden of running an optical network. Dark Fiber remains a viable 
option primarily for hyperscale operators with existing infrastructure and 
operational expertise. 
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Key TCO Results

Lumen Wavelength Solutions delivers the lowest TCO in most real-world 
AI DCI scenarios — below ~20T on long-haul and below ~5T on regional 
routes. 

MOFN becomes the most cost-effective option above the breakeven 
— up to 30% savings vs. Dark Fiber on medium-haul, ~9% on long-haul 
over 5 years, and up to 13% on long-haul over 15 years.  

Dark Fiber buys the highest level of architectural control but carries 
the highest TCO under typical assumptions, including a $200K/month 
optical NOC. It pays back only at sustained hyperscale utilization on 
routes where the operator already runs an optical NOC. 
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The demand for Data Center Interconnect (DCI) bandwidth is entering 
a new phase of exponential growth, driven primarily by the rapid 
scaling of artificial intelligence (AI) infrastructure. Traditional cloud and 
enterprise workloads—content delivery, SaaS, and storage replication—
continue to grow steadily. However, AI training and inference workloads 
are fundamentally reshaping traffic patterns, bandwidth requirements, 
and performance expectations across metro, regional, and long-haul 
networks. 

AI Infrastructure Explosion

The emergence of large-scale AI “factories” is fueling unprecedented 
DCI demand. This growth spans multiple categories of operators:
•	 Hyperscalers (e.g., cloud providers) building massive GPU 
clusters for foundation model training.

•	 Neocloud providers offering GPU-as-a-service platforms.
•	 Data Center Operators (DCOs) expanding colocation capacity 
to support AI tenants.

•	 Large Enterprises (LEs) deploying private AI infrastructure for 
proprietary workloads.

2. DCI Bandwidth Drivers
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These environments are characterized by tightly coupled, distributed 
compute architectures that require continuous, high-volume data 
exchange between data centers. AI training datasets, model 
checkpoints, and distributed inference pipelines generate sustained 
east-west traffic flows that dwarf traditional north-south enterprise 
traffic patterns.

Core Infrastructure Dimensions: Space, Power, Compute, 
and Connectivity

AI data centers are constrained and optimized across four primary 
dimensions: 
•	 Space: High-density GPU clusters significantly increase rack 
power density, driving the need for specialized facilities and 
inter-site distribution of workloads.

•	 Power and Cooling (Water): AI clusters can exceed 50–100 
kW per rack, forcing geographic distribution of compute across 
multiple sites with sufficient power availability.

•	 Compute: GPU/accelerator clusters (e.g., 8–32 GPUs per 
node with 400G+ NICs) require synchronized, low-latency 
interconnects across sites.

•	 Connectivity: The network becomes the binding fabric between 
distributed compute resources, making DCI a critical determinant 
of overall system performance.

As a result, connectivity is no longer a supporting function—it is a 
primary scaling constraint and a key driver of total cost of ownership 
(TCO). 
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Connectivity Requirements for AI DCI 

AI-driven DCI imposes stringent and evolving technical requirements:
•	 Bandwidth (BW): AI workloads are rapidly transitioning from 
100G to 400G, 800G, and soon to be 1.6T interfaces.

•	 Latency: Low and predictable latency is critical for distributed 
training synchronization (e.g., gradient exchange). Even small 
latency increases can degrade job completion times and GPU 
utilization efficiency.

•	 Scalability: DCI solutions must scale linearly from hundreds of 
Gbps to multiple Tbps without requiring disruptive architectural 
changes.

•	 Operational Simplicity and TCO: Given the scale of AI 
deployments, the economic model of DCI becomes a critical 
decision factor.
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3. Overview of Optical Network Services
To meet the stringent bandwidth, latency, and scalability requirements 
of AI-driven DCI, service providers such as Lumen Technologies 
offer multiple optical networking models. These services— Lumen 
Wavelength Solutions, Dark Fiber, and Managed Optical Fiber Networks 
(MOFN)—represent distinct approaches to how fiber infrastructure and 
optical equipment are provisioned, operated, and monetized. 

Each model reflects a different balance between control, scalability, 
operational complexity, and total cost of ownership (TCO). 
Understanding these differences is critical for selecting the optimal 
architecture for AI factory interconnect. 

Lumen Wavelength Solutions 

The Lumen Wavelength Solutions provides high-capacity optical 
connectivity over a shared fiber infrastructure. In this model, multiple 
customers utilize the same physical fiber pair, with each customer 
assigned dedicated optical channels (wavelengths). 

Key Characteristics:
•	 Shared Fiber, Dedicated Capacity: Customers are provisioned 
one or more wavelengths (n X 400G) on a shared optical system. 
Each wavelength is logically isolated but physically multiplexed 
with others using DWDM (Dense Wavelength Division 
Multiplexing).
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•	 Bandwidth-Based Pricing Model: Costs are driven primarily by 
capacity (Gbps) provisioned rather than distance. While distance 
still impacts pricing, it is abstracted within the service, making it 
less pronounced to the customer as compared to Dark Fiber.

•	 Rapid Deployment and Simplicity: The service provider owns 
and operates the optical infrastructure, eliminating the need for 
customer investment in DWDM systems or optical engineering 
expertise. The service provider is responsible for the investment 
required to periodically refresh and modernize the optical 
equipment. 

•	 Performance Characteristics:  

Lumen Wavelength Solutions are particularly attractive for organizations 
seeking fast time-to-market and operational simplicity. The Lumen 
Wavelength Solutions architecture is depicted in Figure 1. 

Figure 1: Lumen Wavelength Solutions 
Architecture

	◦ Low latency due to optical transport over direct paths.
	◦ Deterministic performance and predefined routing of traffic, 
suitable for AI workloads. 

	◦ No Layer 2/3 equipment in the path, no contending traffic on 
the wavelength, no path changes from routing protocol. 
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Dark Fiber Services 

Dark Fiber represents the most infrastructure-centric model, providing 
customers with dedicated fiber pairs between locations. The fiber is 
delivered “unlit,” meaning no optical transmission equipment is included. 

Key Characteristics:
•	 Dedicated Physical Infrastructure: The customer has exclusive 
use of the fiber pair, enabling full control over capacity, protocols, 
and architecture. 

•	 Distance-Based Cost Model: Costs are primarily driven by 
route distance and fiber availability, not bandwidth. Once fiber is 
secured, capacity can be increased without additional recurring 
fiber lease costs. 

•	 Customer-Owned Optical Network: The customer is 
responsible for:  
 
 
 
 
 
 

•	 DWDM Cost Dynamics: DWDM systems, which include 
transponders, amplifiers, and ROADMs (Routed Optical Add-
Drop Multiplexers) scale with bandwidth, however they typically 
represent a smaller portion of total TCO compared to the long-
term cost of leasing the fiber itself.  Another significant cost 
component of dark fiber is ILA space/power, which is a recurring 
charge for the life of the contract.

	◦ Designing the optical architecture. 
	◦ Procuring and installing DWDM equipment. 
	◦ Operating and maintaining the optical network end to 
end, inclusive of NOC management, Field operations, and 
equipment sparing. 

	◦ Lumen retains responsibility for fiber operations and 
maintenance.
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•	 Performance Characteristics: 
 
 
 
 
 
 

 
Dark Fiber is the preferred model for hyperscalers and large-scale AI 
operators that require maximum scalability and lowest cost per bit 
at high utilization levels, and that have the operational capability to 
manage optical networks. The Dark Fiber architecture is depicted in 
Figure 2. 

Figure 2: Dark Fiber Architecture 

	◦ Ultra-low latency (direct fiber paths). 
	◦ Near-zero jitter and highly deterministic transport. 
	◦ Latency and jitter are determined by the physical route, 
not the service model — performance is identical to 
Lumen Wavelength Solutions following the same path. The 
advantage of Dark Fiber is architectural control.
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Managed Optical Fiber Network (MOFN)

Managed Optical Fiber Network (MOFN) services combine elements of 
both Dark Fiber and Wavelength models, offering a dedicated or quasi-
dedicated fiber infrastructure with a managed optical layer. 

Key Characteristics:
•	 Dark Fiber-Like Architecture: The underlying model resembles 
Dark Fiber with dedicated fiber paths and ILA’s allocated to the 
customer. 

•	 Lumen Managed Optical Layer: Lumen installs and manages 
the DWDM equipment, removing the need for in-house optical 
engineering. The customer can purchase the equipment upfront 
or amortize it; Lumen operates it. 

•	 Hybrid Cost Structure: 
 
 
 
 
 

•	 Operational Offload: Customers benefit from infrastructure-
level control and scalability without the burden of operating 
the optical network. MOFN gives the customer the same 
architectural control and scalability as Dark Fiber with Lumen 
operating the optical layer.

•	 Performance Characteristics: 
 
 

MOFN is positioned as a middle-ground solution that is particularly 
attractive for enterprises and neocloud providers that have massive 
multi-terabit requirements.  It allows customers better control/ownership 
over their network without the need to build a dedicated 24/7 NOC and 
Field operations team to manage it. The MOFN architecture is depicted 
in Figure 3. 

	◦ CapEx Component: Customers are responsible for 
purchasing the optical equipment (either upfront or 
amortized).

	◦ OpEx Component: Ongoing charges for network 
management, monitoring, and maintenance of the DWDM 
equipment.

	◦ Low latency comparable to Dark Fiber. 
	◦ Minimal jitter and high determinism, suitable for AI DCI 
workloads.
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Figure 3: MOFN Architecture 

Comparative Perspective 

These three service models can be viewed along a continuum:

•	 Lumen Wavelength Solutions: Lowest operational burden, 
fastest deployment, bandwidth-priced, and performance 
comparable to Dark Fiber.

•	 MOFN: Customer control and scalability, hybrid cost model. 
•	 Dark Fiber: Customer control and scalability, highest operational 
responsibility, distance priced. 

All three models can deliver the low latency, low jitter, and high-
capacity transport required for AI DCI. The primary differentiation lies 
in how cost scales (bandwidth vs distance), and where operational 
responsibility resides (Lumen vs customer). 
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4. TCO Analysis Use Cases
A critical factor in evaluating the total cost of ownership (TCO) 
for optical DCI services is how costs scale with distance versus 
bandwidth. As outlined in the previous section, Dark Fiber and MOFN 
cost structures are heavily influenced by route distance, while Lumen 
Wavelength Solutions are primarily driven by provisioned bandwidth and 
secondarily by distance.

To capture these economic dynamics in a meaningful way, this analysis 
focuses on two representative AI DCI deployment scenarios:
•	 A long-haul, multi-site interconnect reflecting geographically 
distributed AI training infrastructure. 

•	 A medium-haul, regional interconnect reflecting metro/regional 
AI cluster expansion. 

These use cases are designed to highlight where each service model—
Wave, Dark Fiber, and MOFN—delivers optimal economic value. These 
use cases are depicted in Figure 4. 

Figure 4:   Overview  of TCO use cases 

 DCI Fiber Interconnect Use Cases

TCO Analysis: Long-haul vs Medium-haul deployment scenarios

 Use Case Comparison: Distance vs Bandwidth

Two representative AI DCI deployment scenarios

Use Case Topology & Locations Distance Key Characteristics Cost Drivers

  Long-Haul Use Case: Multi-Site AI DCI Ring  5,995 total route miles

Multi-Site Ring

Geographically distributed AI

training infrastructure

 Ring Architecture

 Chicago  San Francisco

 Dallas

 Bi-directional routing for resiliency

1,200-2,500+ miles

Per segment

Total: 5,995 miles

Long-haul links connecting 3 major data

center hubs

Traffic routed bi-directionally for load

balancing

Designed for high-capacity, low-latency

connectivity

Resiliency through ring architecture

$ Distance-driven costs

 Dark Fiber & MOFN

 Wave services (less distance

sensitive)

  Medium-Haul Use Case: Regional AI Cluster Interconnect  422 total route miles

Regional Interconnect

Metro/regional AI cluster

expansion

 Point-to-Point

 San Jose  Los Angeles

 Single region deployment

422 miles

Total route distance

Lower cost vs long-haul

Point-to-point DCI link within single region

High-capacity, low-latency connectivity

Designed for regional AI fabric

Tighter synchronization between compute

resources

$ Bandwidth-driven costs

 Lower Dark Fiber costs

 Regional optimization

 Key Insight: Long-haul costs scale with distance, while medium-haul focuses on bandwidth optimization

 Active  Pending
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5. Key TCO Model Assumptions
The TCO model evaluates Dark Fiber, MOFN, and Lumen Wavelength 
Solutions using distinct cost structures that reflect how each service is 
deployed and monetized.

For Dark Fiber, the model assumes a dual-fiber architecture (fiber miles 
= 2× route miles), with costs heavily driven by distance. Two commercial 
models are considered:
•	 Shorter-term leases (<15 years): dominated by monthly 
recurring charges (MRC) for fiber leasing, along with and ILA 
colocation & power. This construct allows customers to avoid 
having a large upfront payment for the dark fiber and instead opt 
for an OpEx based model.  

•	 Longer-term agreements (>15 years): shift toward a capital-
intensive model using IRUs (Indefeasible Rights of Use), 
where the upfront payment replaces recurring lease costs, 
supplemented by ongoing fiber operations and maintenance 
(O&M), which is typically in the form of a yearly recurring charge. 
This structure enables customers to capitalize the upfront 
investment and depreciate CapEx. 

•	 NOC operations: Dark Fiber requires the customer to operate a 
24/7 optical NOC. The TCO model accounts for this at $200K/
month — a real, recurring cost that MOFN avoids entirely (Lumen 
runs the optical NOC under MOFN). The cost includes 24/7 
engineering support.

For MOFN (Managed Optical Fiber Network), the assumptions mirror 
Dark Fiber in terms of underlying infrastructure but introduce a managed 
service layer. The customer purchases DWDM equipment through 
Lumen and pays a monthly network management fee, which scales 
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Figure 5: TCO model assumptions

based on the number of sites (including endpoints and ILA locations). 
This creates a hybrid CapEx/OpEx model that reduces operational 
burden for the customer while adding recurring service costs.

For Lumen Wavelength Solutions, the model is fundamentally 
bandwidth driven. Pricing is based on the number of interconnected 
endpoints and capacity increments (typically 400G). Monthly recurring 
charges decrease on a per-unit basis as more wavelengths are added 
(volume discounting). Importantly, there are no additional equipment or 
network management costs, as these are included in the service, with 
only minimal internal labor assumed on the customer side. 

Overall, the model highlights the key economic distinction: Dark Fiber 
and MOFN are distance-sensitive, infrastructure-based models, while 
Lumen Wavelength Solutions are bandwidth-centric, consumption-
based services, forming the basis for the comparative TCO analysis. 
These assumptions are summarized in Figure 5. 
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6. TCO Results
TCO models were developed for Wave, Dark Fiber, and MOFN services 
across both the long-haul and medium-haul use cases described 
previously. Each model assumes fixed bandwidth demand over time, 
with separate scenarios evaluated at the following capacity levels: 
•	 400G 
•	 800G 
•	 1.6T 
•	 5T 
•	 10T 
•	 60T 

This approach isolates the impact of scale (bandwidth) and distance 
(route length) on total cost, enabling clear identification of break-even 
points and cost optimization strategies. 

Long-Haul Use Case Results

For the long-haul ring connecting Chicago, San Francisco, and Dallas, 
the TCO results show a strong dependence on bandwidth scale. A five-
year cumulative TCO comparison is summarized in Figure 6. The x-axis 
is network bandwidth ranging from 400G to 60T and the y-axis is five-
year cumulative TCO.
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Figure 6: Long-haul 5-Year Cumulative 
TCO Comparison of Wave, Dark Fiber, 
and MOFN

Figure 7: Long-haul 15-Year Cumulative 
TCO Comparison of Wave, Dark Fiber, 
and MOFN 

5-Year TCO Long-haul Results:
•	 Lumen Wavelength Solutions are the most cost-effective 
solution at lower and moderate bandwidth levels. 

•	 Cost advantage persists up to approximately 20T of capacity. 
•	 At very high scale (>20T), MOFN becomes more cost-effective, 
delivering up to ~9% savings vs. Dark Fiber at 5 years. 

•	 Dark Fiber remains the highest-cost option due to distance-
driven economics, the customer’s responsibility to operate the 
optical network. 

A 15-Year TCO comparison is provided in Figure 7. One difference in the 
15-year network is that IRUs and fiber O&M are used in the cost analysis 
instead of a monthly lease. The IRUs are a one-time capital expense.
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15-Year TCO Long-haul Results: 
•	 The economic crossover points shift earlier due to amortization 
effects. 

•	 Lumen Wavelength Solutions remains most cost-effective below 
~20T. 

•	 MOFN becomes the most cost-efficient solution above ~20T. 
•	 MOFN delivers up to 13% savings vs Dark Fiber over longer time 
horizons. 

Key Insight: 
In long-haul scenarios, the high cost of fiber over distance dominates 
TCO. As a result: 
•	 Lumen Wavelength Solutions benefits from bandwidth-based 
pricing and lower upfront cost. 

•	 MOFN becomes attractive only at very high scale or longer 
distances. 

•	 Dark Fiber is disadvantaged unless fully utilized at hyperscale 
levels. 

These findings highlight that distance amplifies the economic penalty 
of infrastructure-based models, favoring service-based approaches in 
most practical deployments. 

Medium-Haul Use Case Results

For the regional interconnect between San Jose and Los Angeles, the 
shorter distance materially changes the cost dynamics. A five-year TCO 
comparison for the medium-haul use case is presented in Figure 8. 
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Figure 8: Medium-haul 5-Year 
Cumulative TCO Comparison of Wave, 
Dark Fiber, and MOFN 

5-Year TCO Medium-haul Results: 
•	 Lumen Wavelength Solutions is most cost-effective at lower 
bandwidth levels (<5T).

•	 MOFN becomes the lowest-cost solution above ~5T. 
•	 MOFN delivers up to 30% savings vs Dark Fiber. 
•	 Dark Fiber remains more expensive due to operational and 
infrastructure costs. 

Key Insight: 
With reduced distance: 
•	 The cost burden of fiber infrastructure decreases significantly.
•	 MOFN benefits from combining distance efficiency with 
managed operations. 

•	 The break-even point between Lumen Wavelength Solutions and 
MOFN occurs at a much lower bandwidth threshold. 

This reflects the shift from distance-dominated economics (long haul) to 
bandwidth-dominated economics (medium haul). 
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Comparative Insights Across Use Cases 

Across both scenarios, several consistent trends emerge: 

Lumen Wavelength Solutions: 
•	 Most flexible and cost-effective at bandwidth levels below 
5Tbps. 

•	 Ideal for rapid deployment and incremental scaling. 
•	 Less sensitive to distance, making it highly competitive in long-
haul scenarios. 

 
MOFN: 
•	 Becomes most cost-effective at higher bandwidth levels, 
especially in Shorter-distance deployments and longer time 
horizons. 

•	 Provides a strong balance between cost efficiency and 
operational simplicity.

 
Dark Fiber: 
•	 Highest cost in modeled scenarios due to: 

	◦ Distance-based pricing. 
	◦ Customer responsibility for network build and operations. 
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7. Decision Framework
Selecting the optimal DCI transport solution depends on bandwidth 
scale and growth, traffic certainty, distance between data centers, 
operational expertise, and the desired level of network control. 
Lumen Wavelength Solutions are generally the most flexible and cost-
effective option for bandwidth requirements below approximately 5 
Tbps, uncertain growth projections, or very long-haul deployments 
above roughly 5,000 fiber miles. For large and rapidly growing DCI 
requirements above 5 Tbps—and especially above 20 Tbps—Dark 
Fiber or Managed Optical Fiber Network (MOFN) solutions can provide 
superior long-term economics. MOFN is typically the preferred option 
for customers that need high-capacity infrastructure but lack deep 
optical engineering expertise or dedicated optical NOC capabilities, 
while fully self-managed Dark Fiber deployments are best suited for 
highly sophisticated operators, such as hyperscalers, that require 
maximum control over the optical infrastructure. A decision framework 
for choosing DCI transport services is presented in figure 9.
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Figure 9: Decision framework for optical 
network services

Figure 10: Customer Profiles

Some typical customer profiles are presented in figure 10. Based on 
the customer profile there are general recommendations for optical 
transport services, however, it should be noted that a customized 
business case should be created for each customer based on their 
specific requirements.

Criteria

Bandwidth >10Tbps

Uncertainty in demand

Long distance (>5000mi)

Low optical expertise

Need for complete control

Dark Fiber

✓

✗

✗

✗

✓

MOFN

✓

✗

✗

✓

✓

Wavelength

✗

✓

✓

✓

✗

Decision Matrix

Dark Fiber 

Only for sophisticated customers 
(hyperscalers) with high bandwidth 
needs and optical expertise 

MOFN

For customers with low optical 
engineering and management 
capabilities 

Wavelength

 For uncertain bandwidth or long 
distances (most cost-effective) 

Criteria

Enterprise with first AI workload

Neocloud scaling AI capacity

Hyperscaler

Operator with fiber assets and optical expertize

Customer with bursty AI demand

Enterprise with high bandwidth and low jitter requirement

Dark Fiber

✗

✗

✓

✓

✗

✓

MOFN

✗

✓

✗

✗

✗

✓

Wavelength

✓

✓

✗

✗

✓

✗

 Customer Profile
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8. Decision Conclusion
Based on the analysis above, the following results/conclusions can be 
gathered/drawn:

The evolution of AI-driven infrastructure is redefining the role of optical 
networking in data center architectures. DCI is no longer a simple 
connectivity layer—it is a foundational component of distributed 
computing systems, directly impacting application performance, 
resource utilization, and economic efficiency. 

This analysis demonstrates that no single optical service model is 
universally optimal. Instead, the choice between Wave, MOFN, and Dark 
Fiber depends on a combination of distance, bandwidth scale, time 
horizon, and operational model: 
•	 Lumen Wavelength Solutions emerge as the most flexible 
and cost-effective solution across many real-world scenarios, 
particularly for long-haul connectivity, early phases of AI 
infrastructure build-out, and entry into new markets. Their 
bandwidth-based pricing, rapid deployment, and minimal 
operational burden make them the default choice for most 
enterprises and Neocloud service providers.  

•	 MOFN provides the best long-term economic value at 
higher bandwidth levels, especially in regional or medium-
haul deployments. By combining fiber-based scalability with 
managed operations, MOFN enables customers to achieve 
lower cost per bit without the complexity of operating an optical 
network.  

•	 Dark Fiber, while offering maximum control, is highly sensitive 
to distance and operational assumptions. In this study, Dark 
Fiber shows the highest TCO due to the need for customer-
owned DWDM infrastructure, optical engineering expertise, and 
NOC operations. However, for hyperscalers and large operators 
with existing fiber assets and operational scale, Dark Fiber can 
approach the cost efficiency of MOFN and become competitive 
at very high utilization levels.  
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Ultimately, the findings reinforce a key strategic insight: 
DCI architecture decisions must align not only with technical 
requirements, but with economic scaling behavior and operational 
capabilities.

As AI workloads continue to scale toward multi-terabit and 
geographically distributed architectures, organizations will increasingly 
adopt a hybrid approach, leveraging Lumen Wavelength Solutions for 
agility and rapid scaling, while transitioning to MOFN or Dark Fiber 
where sustained, high-capacity demand justifies infrastructure-based 
investment over longer horizons. 

In this context, Lumen’s portfolio of Wave, MOFN, and Dark Fiber 
services provides a comprehensive set of options to support the full 
lifecycle of AI DCI deployments—from initial rollout to hyperscale 
optimization.

Call to Action
If you are evaluating optical strategy for an AI build-out, your 
Lumen team help run similar TCO model evaluation on your 
specific routes, bandwidth profile, and time horizon — and 
produce a recommendation aligned to the framework in this 
paper.

http://acgcc.com

