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Most installed systems were placed in service decades ago. They are not designed to 
address the real-time business management and technology provisioning requirements 
that new networks, especially 5G, bring to bear. Incorporating an event-based architecture 
can bridge old systems with new ones designed to meet today’s business needs. 

Installed Operations and Monetization 
Solutions with Cloud-Native Architecture 
February 2023 

Written by:  
Karl Whitelock, Research Vice President, Communications Service Provider Operations and Monetization, IDC 

Introduction
Communications service providers (SPs) offer services through a 
variety of network technologies. Each is managed by systems and 
processes that have been in service for decades. Bringing 5G 
standalone (5G SA) and multi-access edge computing (MEC) into this 
fray now broaches a level of operations and monetization 
complexity for which these systems were never designed. Added to 
this challenge are customer expectations that threaten the very 
nature of how communications SPs do business, such as 
procurement on demand, edge access, service transparency, 
always-on accessibility, and high-performance network connectivity. 

Digital services delivery in a cost-effective and “point-and-click” 
manner is still an elusive goal for most communications SPs, even as 
revenue from existing connectivity services declines. 5G holds the 
greatest potential for addressing the financial challenge of finding 
new revenue streams that can augment a shrinking connectivity 
services business. However, automation needs escalate as 
increasing complexity takes root. Past efforts to transform toward a 
more simplified operations environment whenever new network 
technology is introduced have yielded less-than-desired outcomes, 
resulting in marginal change and ongoing business challenges. 

It is impractical to think that the multi-technology customer service 
capabilities that have been assembled over the last 35–40 years 
can be immediately replaced with cloud-based network functions, 
enabled by IT systems that adhere to modern design principles. 

AT A GLANCE 
KEY TAKEAWAYS 
» Data in installed systems is siloed.

Business and operational processes 
still depend on installed systems that in 
many cases were implemented 
decades ago. These systems satisfy 
operational functions using dedicated 
data silos but lack the design agility to 
address the orchestration and real-time, 
dynamic interactions that 5G SA 
network slicing and MEC solutions 
need. 

» Agility is minimized. Installed systems’ 
tightly integrated operations and 
monetization architectures are slow to 
respond to change because they are 
optimized for long-term support of static 
consumer-focused service offerings. 

» Augment to manage complexity. 
An effective means for managing 
business complexity, beyond 
previously attempted rip-and-replace 
methods, comes from cloud-native 
software solutions using microservice 
event-based architectures to augment 
installed systems and process 
functionality. 
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However, existing provisioning, assurance, and monetization management systems can be augmented to 
perform better even as new layers of network technology, including 5G, are made operationally ready.  
This report discusses a way in which network and business processes can be not only uplifted to satisfy new 
technology requirements but also enhanced to address the real-time and soon-to-be-dynamic service 
requirements that 5G SA, MEC, and partner ecosystems demand.  

Legacy Systems Evolution in Today’s Business Environment 
The limitations of software design nearly 40 years ago forced communications SPs to look at the most manually 
intensive business functions and automate repetitive work tasks as a first step toward productivity improvement, 
while the more complex tasks were preserved for continued manual administration. The result was the growth 
of a systems infrastructure that improved pockets of day-to-day operations as functionality silos. Within these 
silos today, a system independently accomplishes its designed workload, tracks completed and non-completed 
work tasks, updates its database when change occurs, and creates multilevel reports about performed activities.  

To keep costs down, the silo evolution cycle tightly links systems that perform relatively static functions. 
Additional systems are then designed to support new business needs through increased reliance on automated 
operations and monetization processes. The complexity of this system-to-system connected environment is well 
rooted but comes with an unintended byproduct: The more automation and efficiency a business adds by using 
this approach, the more rigid and inflexible the business becomes. A better means for satisfying new business 
and technology management needs at scale — to improve performance and to further reduce operating costs 
— is sorely needed.  

Over the decades, silos of the same operations and monetization functions were established to address each 
new technology stack. Duplicated functionality, with progressively increasing stores of customer and service 
data locked within these systems, is formed, resulting in an architecture with limited flexibility for change. 
Perhaps even more indicative of the communications industry’s predicament is the admission that this complex 
woven collection of systems is responsible for an estimated 7–10% loss in annual gross revenue, which comes 
before any new technology is introduced at scale. Some organizations note even higher levels. 

New Technology Breeds Complex Operations and Monetization Needs 
Customers expect 5G to help change how services, not just connectivity paths, are defined and strategic 
outcomes are achieved. Social media, video, search, gaming, transportation, and industrial Internet of Things 
(IoT) are applications that often create high volumes of network traffic and associated data at compound rates. 
Solution developers are expecting very different ways for the network to deliver value, especially when 
solutions to problems (rather than just connectivity) are provided at the network edge. For example: 

• Manufacturing: In high-speed production facilities, a combination of the right network functionality — in 
this case, installation of a private 5G managed network today, or a network slice in the not-too-distant 
future — with advanced camera technology coupled with AI, can be used to flag production defects. This 
is done by using computer vision techniques to identify and remove incorrectly assembled circuit boards 
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from the production process. Dynamic provisioning and assurance are critical for responding to 
changing operational conditions. 

• Architecture and construction: Architectural layouts and robotically measured site dimensions collected 
through all stages of the construction process are recorded and stored in the cloud for access by 
construction teams, inspectors, and customers. Bursts of high-speed network capacity are a must, made 
practical by dynamically switching the service path from one set of network operations parameters to 
another and back again. 

• Sporting events: In baseball, football, or basketball, the collection and processing of data at the edge to 
deliver value in different ways and for different reasons to customers, players, coaches, media outlets, 
and venue suppliers is important for many kinds of service offers. Through multisided business models, 
different insights are revealed only to those who need to know. For example, as mobile contactless 
experiences become the norm and as more businesses move to digital services, edge computing is 
oftentimes a faster and more reliable alternative for data processing at scale. Data from multiple sources, 
processed and presented in different ways, can satisfy the expectations of various customer groups. 
Business management and flexible real-time revenue accountability measures are critical for these 
services to be successful. 

• Security services: In security, close-coupled video surveillance enhanced by artificial intelligence (AI) to 
detect anomalies delivers physical security at a much lower cost than manual methods. It needs dynamic 
provisioning and device assurance, combined with advanced business-level charging models to meet 
customer expectations.  

• Healthcare: In healthcare diagnostics, medical practitioner insight is 
expanded through analytics, purpose-built software, and advanced 
connectivity. For other healthcare applications, data is provided via 
low-latency and high-bandwidth slices designed to deliver the highest 
probability of generating positive patient outcomes. In each case, 
different charging models are necessary, along with an ability to 
dynamically shift from one network configuration to another for 
certain use cases. 

• Automotive: As in the manufacturing industry, vehicle sensors 
generate increasing data volumes, which can offer insight into 
preventive maintenance needs, traffic patterns, driver actions, 
emergency diagnostics, vehicle location, routing, proximity, and 
unassisted responsiveness for the driver, car manufacturer, and 
others. Each category must be addressed via different business 
models and network delivery conditions. Similar insights concerning a 
vehicle’s interaction with its passengers is needed, as interactive 
content influences the customer experience. The simultaneous 
engagement of multiple business models and network configurations 
is critical for this use case to succeed. 

If the right software 
evolution steps are 
taken, there is one 
significant benefit:  
As operational 
complexity advances for 
customer services 
involving old and new 
technology, a single 
view of service behavior 
for internal resources 
and customers is 
possible. 
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Legacy System Updates and Event-Based Architecture 

Within a hybrid systems environment, the operations and monetization functions for managing the cloudified 
portions of a service or the new technology parts coming from 5G SA networks (including network slicing) are 
likely to come from new systems, while existing physical components continue to be supported by previously 
installed solutions. When legacy networks and their corresponding support systems remain active, this divided 
management structure is difficult to operate and comes at a higher cost of operations. But if the right software 
evolution steps are taken, there is one significant benefit: As operational complexity advances for customer 
services involving old and new technology, a single view of service behavior for internal resources and 
customers is possible.  
 
Then, as networks advance and legacy technology sunsets, the operations and orchestration processes 
simplify, resulting in operational improvements and, ultimately, cost reduction. 
 
An effective means of managing complexity, beyond the previously 
attempted rip-and-replace methods, comes from cloud-native software 
solutions using microservice event-based architecture to augment 
installed systems and process functionality. Event-based architecture uses 
events to trigger and communicate among IT services and is common in 
modern microservices applications. An event is a change in state or an 
update, such as posting a report to a website. Events can either carry the 
state (for example, the report name, its price, and delivery address) or be 
identifiers (such as notifications when a report is accessed by an end 
user). Events can also be routers, as in the case where a report is 
selected, and the accessing entity is sent to a billing function for payment 
validation prior to report delivery.  
 
For services using an event-based structure, if a new hybrid catalog or a 
real-time charging function is needed to address a new network 
technology transaction, each need can be met using a cloud-native 
microservice designed to satisfy the catalog or charging requirement. 
During operation, a communications SP’s installed systems will trigger 
these microservices as necessary (see Figure 1, next page). 
 
 

An effective means for 
managing complexity, 
beyond the previously 
attempted  
rip-and-replace 
methods, comes from 
cloud-native software 
solutions using 
microservice  
event-based 
architecture to augment 
installed systems and 
process functionality. 
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Figure 1: Legacy Network Operations and Business Management Augmented Microservices Architecture 

 Source: IDC, 2023 

New services using cloud-native operations and monetization functions mean less complexity.  
However, real-world experience shows that if customer services dependent on existing network technology 
— and the corresponding legacy support systems — are kept active, the resulting complex business and 
operations environment needs constant, cost-creating attention.  

Business and operations management microservices can advance the agility of a legacy network while 
establishing the support structure for the emerging networks of the future. A microservices design, using 
event-based architecture for new functionality, can be integrated with the many legacy Operations Support 
Systems (OSS)/Business Support Systems (BSS) stacks that are currently essential for day-to-day operations and 
customer experience management. Most important, an event-based architecture creates a pathway for 
continuous functionality upgrades to a full cloud-based solution, without interruption to existing operations. 
Microservices engaging an event-based architecture also provide an augmentation capability to satisfy real-time 
needs when installed systems do not adequately satisfy business and network expectations. 

Communications SP Challenges in Managing 5G Hybrid Networks 
With 5G evolution comes increased end-to-end (E2E) network complexity. Providing an ideal customer 
experience means that network automation and extensive data analysis must be included, first to enable 
customers to define the 5G SA parameters that meet their specific needs and then for the network to execute 
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on those needs. There are several challenges plaguing communications SPs as they address the onslaught of 
such advanced operations, including: 

• Existing process complexity, minimized flow through systems integration, and data inconsistencies  
• Embedded systems data that is often duplicated for the same business functions  
• Order processing delays and disconnects between the order management function and the network 

resource orchestration function 
• Dependencies between internal workload steps that are almost impossible to understand  
• Minimal service transparency, little customer insight, and no ability to provide customers with delivery 

status or operational usage to plan comparisons 
• Systems with rigid business rules and long timelines for making change or to innovate  
• Lack of real-time or dynamic capability sets 
• Data to drive AI and machine learning (ML) algorithms distributed across multiple IT systems and new 

cloud-based technology infrastructure 
• Minimal expertise in enabling and managing multipartner ecosystems  
• No experience in selling and managing network application programming interface (API) access to 

application developers  

The systems powering behind-the-scenes operations, assurance, and monetization processes must become 
more real-time and dynamic to stay abreast of customer expectations and to meet technical requirements, 
especially those involving network latency, data sovereignty, and cloud traffic management. 

The Key Benefits of a Hybrid Operations and Monetization Environment 
Advancing business improvement initiatives and continuous automation plans push customer experience issues 
forward for systems that can demonstrate enough agility and flexibility to satisfy customer expectations.  
Key business and operational benefits include: 

• Time to market when change is critical: An advanced hybrid architecture enables faster updates to 
operations and monetization processes, especially for new microservices-defined systems. This is 
essential in competitive markets and when the customer experience is under threat. Both the business 
support and operations systems addressing any service are likely impacted.  

• Enabling effective AI/ML capabilities: Data needs to be accessed from multiple systems to get 
meaningful insight from AI processes, but data silos prevent automating even simple tasks such as 
updating customer account information. An event-based architecture connects data from disparate 
systems to enable automation or even service-level augmentation. The event-driven architecture by 
default unifies all data and transactions, making it possible to layer on ML without determining the 
necessary data sources in advance. ML systems then perform pattern recognition on massive data piles, 
uncovering potential approaches that humans might not see. 

• Process flexibility and real-time responsiveness: In the 5G era, the flexibility and real-time 
responsiveness of a solution architecture are recognized as the most essential attributes for achieving 
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and maintaining positive customer relationships. Collectively managing both legacy systems and new 
technology support functionality is essential for solution insight and to maintain a competitive advantage. 

• Heightened customer experience: Transparency tied to the service ordering, trouble reporting, problem 
resolution, and billing processes is a major driver in establishing a positive customer experience. Offering 
an E2E view of service results, regardless of the network technology providing a connection, is a 
differentiator in crowded markets and is essential for industry-specific business solutions. Achieving this 
capability within a consolidated new/existing technology set keeps customers satisfied. 

• Proactive trouble resolution: As 5G and cloudified network functions become mainstays, service 
assurance and service provisioning/activation functions must work collaboratively and in real time to 
maintain service quality backed by service-level agreements (SLAs). Several process steps need to 
happen in an automated manner. For example, when network service performance or network 
operating conditions drift toward SLA noncompliance, the assurance function must notify the 
provisioning, activation, and deactivation functions to establish a new service path. The existing network 
connection must be transferred to the new path and the noncompliant one decommissioned.  
Enacting this procedure without customer knowledge is the overall objective. An event-based 
architecture enables this scenario to play out in an automated manner rather than enacting burdensome 
manual process steps tied to existing systems. Service change-out without affecting the customer 
experience has been the goal of software-defined networking (SDN) for the last 10 years but is not yet an 
achievable business reality. 

• Experimenting with new business ideas: Software as a service (SaaS) enables a try-and-see business 
strategy, as the heavy lifting and time-consuming work tasks associated with data structures and 
software management are addressed by the cloud platform upon which an application resides.  
Trying out ideas, noting results, modifying, trying again, and maintaining connectivity offerings when they 
work well provides a continuous chance for communications SPs to remain on top of their market. 

Hybrid Network Operations with OSS and BSS Platforms by Wavelo 
Long-term full-system change-outs are no longer the best answer in competitive markets and fast-paced 
business environments. Existing network technology and its attendant train of OSS and BSS solution capabilities 
will remain operational for the foreseeable future while new technologies tied to cloudified networks and 5G 
gain full operational status. Wavelo offers a platform approach to the operations and monetization management 
challenge with its cloud-native and event-driven OSS and BSS platforms designed to work with existing systems 
and processes (see Figure 2, next page).  
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Figure 2: The Wavelo Platforms and Services Ecosystem 

 Source: Wavelo, 2023 

The Wavelo platform-based solution consists of: 

• Wavelo ISOS: The ISOS platform is designed to orchestrate business functions such as subscriber 
management, customer support, accounting, field service management, and inventory with the order 
management functions. The platform can be tied across all business support processes for delivering 
flexibility and fast responsiveness to changing business conditions. Operationally, ISOS scales according 
to the event, such as scaling up when releasing new products or scaling down when sunsetting old 
ones. ISOS provides both customers and internal work teams with analytical results for addressing 
intelligence concerns. ISOS is designed to work collectively with the MONOS platform (see below) and 
other installed communications SP systems or to stand alone to address E2E business support 
management.  

• Wavelo MONOS: The MONOS platform orchestrates the multi-technology and multivendor operations 
environment for the provisioning of network services and the enabling of real-time charging, dunning, 
account balance reconciliation, and assurance. MONOS also provides control for both mobile network 
and broadband hardware APIs. MONOS delivers analytical insight relative to each of the functions it 
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controls. The platform is designed to work collectively with ISOS and other installed communications SP 
systems or to stand alone to meet E2E operations support management needs.  

• Wavelo Subscriber Management (SM): The SM module enables customer support reps to manage 
broadband and mobile subscribers, products, plans, and invoices through a single web interface.  
SM also addresses the complex needs pertaining to prepay and postpaid billing plans, offset billing 
cycles, and parent/child subscriber relationships.  

• A2E: A2E translates API requests and responses into events and events back to API responses. 
This enables any API-based services to participate in an event-driven architecture — essential for gaining 
the modularity, scale, and reliability benefits of event-based services. 

• ARC: ARC is Wavelo’s telecom-optimized architecture, available for communications SPs to deploy an 
event-driven approach internally, which greatly improves time to market for integrations among systems. 

• Wavelo Product Catalog: The Product Catalog service is designed to streamline the process of adding 
and modifying products, offers, promotions, and discounts. Wavelo believes that communications SP 
marketing teams can work with the product catalog to launch new products and offers in hours, or at 
most days, rather than the more traditional approach of months for launching new services. 

Cloud-native microservices using event-based architecture offers flexibility and a means to bring together 
installed OSS/BSS and new operations and monetization functions needed to address new network technology 
requirements. This approach is unlike any of the massive long-term transformation projects that are the hallmark 
of most communications SPs’ business strategies of the past. Delivering a transparent view of the old with the 
new is a critical requirement that all communications SPs face in meeting evolving customer expectations. 

Challenges 
Communications SPs must deal with multiple moving parts in the growth of technical and business complexity. 
Critical challenges that they and suppliers such as Wavelo must address include:  

• Operations and monetization process expertise: Support for existing technology, in addition to the new 
parts that are now gaining operational-ready status, requires extensive expertise tied to the business 
processes of provisioning, catalog, inventory, service/network orchestration, assurance, charging, billing, 
and customer management. The necessary process skill sets for these domains are significant, even 
though automation efforts are gaining ground. Finding and retaining personnel with the right functional 
insight and an ability to work with advanced cloud-based solutions is no easy task. 

• Service-level flexibility: Dynamically changing services defined by new technology or business 
relationships represent a growing trend that requires automation attention well beyond what most 
installed OSS/BSS can manage. SaaS-based business and technology solutions can rapidly deliver 
effective functionality to the communications SP market. This requirement becomes more important as 
business transformation strategies are enacted. Finding the right capabilities within a cloud-based format 
is challenging.  

• Complexity of multicloud solution management: Although Wavelo is working closely with hyperscaler 
cloud providers (HCPs) such as AWS, many communications SPs believe a multicloud environment is 
best for satisfying their business and operational needs. IDC believes that many early and more 
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advanced cloud-native application development adopters tend to run both on premises and in at least 
one HCP’s public cloud. While hybrid environments make good business sense, they can compound 
complexity and create new challenges, as each public cloud has its own development environment, 
tools, and APIs. In addition, most developers available on the market tend to specialize in a single cloud 
as opposed to possessing a broad and deep understanding of how to develop more future-proof and 
inherently portable applications.  

• Industry-level solutions: 5G offers communications SPs the opportunity to deliver E2E business 
solutions rather than just network connectivity. These solutions have real-time and dynamic components 
that go far beyond what existing systems and processes can address. They also require a considerable 
level of domain expertise within a given industry. In addition, industry-level solutions involving network 
connectivity as a component rather than a total service offering usually involve multiple partners. In this 
case, rapid response to change and time to market become critical factors for E2E solution delivery and 
ongoing solution performance. Communications SPs that take advantage of SaaS-based platforms to 
meet the connectivity provisioning and charging needs of these solutions significantly improve the odds 
of business success. However, complexity from both technology and partner interactions will continue to 
play a strong role that must be kept in check. 

Conclusion 
The challenge to competitive effectiveness lies not with an unwillingness of communications SP executive 
management to become more customer-centric or to address the digital service needs that come with 
cloudified network technology and partner relationships, but rather in the limitations posed by an organization’s 
presently installed systems and processes. Engaging with the right solutions, defined by a flexible event-based 
architecture, is one way to meet operational complexity head-on while at the same time building the flexibility to 
facilitate change due to customer needs or technology evolution in the future. 
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Karl Whitelock, Research Vice President, Government Digital Transformation 
Strategies, IDC 
Karl Whitelock leads IDC’s Communications Service Provider Operations and Monetization 
Solutions global practice. He offers strategic insight and global perspectives concerning 
service operations and monetization functions, formerly known as operational support 
systems/business support systems (OSS/BSS). His research areas include rating and 
charging, policy management, partner management, customer experience, revenue 
assurance, fraud management, service assurance, network data analytics, service 
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MESSAGE FROM THE SPONSOR 

Wavelo is modernizing the software that powers communications and connectivity around the world. 
Wavelo, a division of Tucows (NASDAQ: TCX, TSX: TC), was conceived in response to a dire need to 
modernize the telecom industry’s software infrastructure, in order to take advantage of the rapid 
advancements in network technology such as 5G and the proliferation of fiber deployment.  
We’re modernizing the software that powers communications and connectivity around the world — 
simplifying BSS and OSS to enable features, functionality, and new customer experiences. Wavelo was 
founded in 2019 and officially launched in 2022.  

Wavelo is on a mission to help businesses and consumers realize the promises of rapid advancements in 
telecommunications and internet technology. Over the past 20 years in the industry, we’ve realized what’s 
needed: a fresh start. It’s simple. It’s the software.  

For more information, see us at www.wavelo.com. 
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