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Executive Summary 

The global telecommunications industry is currently navigating a pivotal inflection point, 
characterized by the convergence of 5G Standalone (SA) networks, distributed edge 
computing, and the nascent but rapidly accelerating adoption of Artificial Intelligence 
(AI).  

The strategic imperative for Communications Service Providers (CSPs) has shifted from 
mere connectivity provision to becoming platform orchestrators capable of delivering 
dynamic, intelligent digital services.  

This report outlines a comprehensive strategy and technology roadmap for the adoption 
of Cloud Native architecture, a transformation that is no longer optional but existential 
for capitalizing on the 5G investment and preparing for the 6G era. 
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Executive Strategy and Industry 
Landscape 
The global telecommunications industry is currently navigating a pivotal inflection point, 
characterized by the convergence of 5G Standalone (SA) networks, distributed edge 
computing, and the nascent but rapidly accelerating adoption of Artificial Intelligence 
(AI).  

As we look toward the 2025–2030 horizon, the traditional telecommunications operating 
model—reliant on vertically integrated hardware appliances and monolithic software 
stacks—is rendering itself obsolete.  

The strategic imperative for Communications Service Providers (CSPs) has shifted from 
mere connectivity provision to becoming platform orchestrators capable of delivering 
dynamic, intelligent digital services. This report outlines a comprehensive strategy and 
technology roadmap for the adoption of Cloud Native architecture, a transformation that 
is no longer optional but existential for capitalizing on the 5G investment and preparing 
for the 6G era. 

The State of the Industry 2025: Megatrends and Drivers 

By 2025, the telecommunications sector is expected to be deeply entrenched in a 
"digital stack" evolution that combines advanced connectivity with resilient clouds and 
AI. The industry is witnessing a transition where mobile networks evolve from 
communication backbones into intelligent, multi-purpose cross-industry platforms. This 
evolution is driven by three megatrends: the scaling of digital transformation through 
mobile innovation, the necessity for programmable network APIs, and the integration of 
autonomous operations. 

The pressure to transform is fueled by the unprecedented demands of modern 
applications. From immersive digital twins and autonomous industrial systems to 
AI-powered decision-making engines, tomorrow's services require connectivity that is 
not only faster but fundamentally adaptable. This adaptability cannot be achieved with 
the rigid, hardware-centric architectures of the past (2G/3G/4G). Instead, it requires a 
horizontal architecture where software functions are decoupled from hardware, allowing 
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for independent scaling and lifecycle management. 

Furthermore, the integration of AI is transforming from a peripheral overlay to a core 
architectural component. We are entering the era of "AI-Native" networks, where AI 
agents and integrated sensing and communication (ISAC) utilize the network not just for 
data transport but for distributed inference and learning. However, this adoption is not 
without friction. A significant portion of the industry identifies the inability to quantify 
Return on Investment (ROI) as a primary challenge in adopting generative AI, while 
others cite a critical lack of AI expertise. Cloud native architectures provide the 
necessary data fluidity and compute elasticity to overcome these hurdles, embedding AI 
directly into the network stack for tasks ranging from energy efficiency to dynamic slice 
monetization. 

Regional Market Dynamics and Adoption Velocity 

The pace and flavor of cloud-native adoption vary significantly across global markets, 
influencing the roadmap strategies for multinational operator groups. 

North America 

North America, led by the United States and Canada, is characterized by high adoption 
rates of 5G and a strong presence of hyperscale cloud providers (AWS, Azure, Google 
Cloud). The region sees significant enterprise demand for private 5G networks and 
edge computing solutions in sectors like manufacturing and logistics. The strategy here 
focuses on leveraging public cloud partnerships to accelerate time-to-market for 5G 
Core functions while maintaining control over the radio network. 

Asia-Pacific (APAC) 

The APAC region, particularly China, South Korea, and Japan, leads in pure 
infrastructure deployment. China's government-backed network build-outs have created 
a massive standalone 5G footprint, while South Korea and Japan are pioneering 
advanced use cases in smart cities and industrial automation. India's rapid 5G rollout 
represents a massive greenfield opportunity for cloud-native platforms, unencumbered 
by the deep legacy debt found in Western markets. The APAC strategy often favors a 
mix of aggressive public cloud adoption and sovereign private clouds to manage 
massive consumer bases. 
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Europe 

Europe presents a complex landscape defined by robust 5G deployment but heavily 
regulated environments. The focus in Germany, the UK, and France is on industrial 5G 
(Industry 4.0) and digital sovereignty. European operators are cautious about public 
cloud lock-in due to GDPR and EUCS (European Union Cloud Services) regulations, 
driving a roadmap that emphasizes hybrid cloud architectures and "sovereign cloud" 
implementations to ensure data residency and compliance. 

The Economic Imperative: Shifting from CapEx to OpEx 

The traditional economic model of telecommunications—defined by massive, cyclical 
Capital Expenditure (CapEx) spikes for proprietary hardware—is unsustainable in an 
era of flat connectivity revenues. Cloud native architecture facilitates a shift toward 
Operational Expenditure (OpEx), aligning costs more closely with revenue generation 
and usage. 

The move to horizontal cloud platforms offers profound Total Cost of Ownership (TCO) 
benefits. By consolidating disparate network functions onto a shared, standardized 
infrastructure (COTS servers), operators can achieve significant efficiencies. Research 
indicates that implementing a horizontal cloud platform with automation can reduce 
network TCO by up to 40% compared to siloed deployments. 

Table 1: Economic Impact of Cloud Native Automation 

Metric Legacy 
Siloed Model 

Horizontal Cloud with 
Automation 

Impact 

Infrastructure 
Utilization 

Low 
(Dedicated 
Hardware) 

High (Shared 
Resources) 

Reduced 
Hardware 
Spend 

Operational 
Labor 

High (Manual 
Config) 

Low 
(Automated/GitOps) 

Reduced 
OpEx 

Deployment 
Time 

Months Hours/Days Faster 
Time-to-Reven
ue 
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TCO Savings 
(5-Year) 

Baseline -40% Significant 
Cost 
Reduction 

ROI N/A 373% Massive 
Return on 
Automation 

This 373% ROI figure is driven largely by the automation of Day 2 
operations—patching, scaling, and healing—which traditionally consumed the vast 
majority of operational budgets. 

 

Architectural Paradigm Shift: The Cloud 
Native Network 
The foundation of the technology roadmap is the transition from virtualization to true 
cloud-nativeness. It is critical to distinguish between these two states, as many 
operators remain stuck in the "lift and shift" phase of virtualization, failing to realize the 
benefits of the cloud. 

From VNF to CNF: Deconstructing the Monolith 

The industry's initial move to Network Function Virtualization (NFV) largely involved 
taking monolithic software from hardware appliances and running it on Virtual Machines 
(VMs). While this decoupled software from specific hardware, it retained the monolithic 
architecture, heavy operating system dependencies, and slow boot times of the 
appliances. 

The destination of this roadmap is the Cloud Native Network Function (CNF). A CNF is 
designed according to microservices principles: it is lightweight, stateless (where 
possible), and packaged in a container orchestrated by Kubernetes. 

Architectural Principles of CNFs: 

●​ Microservices Architecture: CNFs are composed of loosely coupled, independent 
services that interact via APIs. This allows for independent scaling; for example, 
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if the signaling load increases but user plane traffic does not, the operator can 
scale the Access and Mobility Management Function (AMF) independently of the 
User Plane Function (UPF). 

●​ Immutable Infrastructure: Unlike VNFs, which were often patched and configured 
in-place (mutable), CNF containers are immutable. Updates are applied by 
replacing the entire container image with a new version, eliminating configuration 
drift and ensuring consistency between testing and production environments. 

●​ Declarative APIs: Management is performed by declaring the desired state (e.g., 
"I want 3 replicas of the SMF") rather than executing a sequence of imperative 
commands. The orchestration platform (Kubernetes) continuously reconciles the 
actual state with the desired state. 

The operational comparison is stark: 

●​ Scaling: VNFs require minutes to boot a full OS; CNFs start in seconds. 
●​ Resilience: VNFs rely on active/standby state replication; CNFs rely on "cattle, 

not pets" methodologies where failed instances are immediately killed and 
replaced, with state managed externally. 

●​ Overhead: Running VNFs on VMs introduces a hypervisor tax. CNFs share the 
host kernel, significantly increasing the density of workloads per server and 
reducing hardware CapEx. 

The Service Based Architecture (SBA) 

The 5G Standalone Core is the first mobile generation designed natively for this 
architecture. Defined by 3GPP, the SBA replaces point-to-point interfaces (like the S11 
or S5/S8 in 4G) with a bus-like architecture where Network Functions act as producers 
and consumers of services over HTTP/2. 

This architectural shift is profound. It moves telecommunications signaling from 
specialized, obscure protocols (Diameter, SS7) to web-scale standards (REST, JSON, 
HTTP/2). This opens the ecosystem to a broader pool of software engineering talent 
and tools. However, it also introduces challenges regarding latency and the volume of 
signaling traffic, necessitating the introduction of the Service Communication Proxy 
(SCP). 

The SCP acts as a "traffic cop" for the control plane, aggregating signaling, performing 
load balancing, and handling routing logic. This relieves the individual NFs from 
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maintaining complex topology views, further decoupling the architecture. In advanced 
deployments, this function is subsumed or augmented by a Service Mesh. 

Reference Architectures: TM Forum ODA and ETSI NFV 

To prevent the new architecture from becoming a chaotic "Wild West" of microservices, 
operators must adhere to standardized reference architectures. 

TM Forum Open Digital Architecture (ODA) 

The ODA provides a blueprint for replacing legacy OSS/BSS (Operations/Business 
Support Systems) with a component-based approach. It envisions a "canvas"—a 
standardized execution environment (typically Kubernetes-based)—where software 
components can be "plugged in" like Lego blocks. This facilitates a marketplace 
approach, allowing operators to swap out billing, charging, or catalog components from 
different vendors without massive integration projects. The ODA governance model 
ensures that these components expose standard Open APIs, enabling the "composable 
enterprise". 

ETSI NFV Evolution (Release 4/5) 

The European Telecommunications Standards Institute (ETSI) has evolved its NFV 
reference architecture to support containers. Release 4 introduces the Container 
Cluster Management (CCM) and Container Infrastructure Service Management (CISM) 
functions. 

●​ CCM: Manages the lifecycle of the Kubernetes clusters themselves (creating 
nodes, upgrading K8s versions). 

●​ CISM: Manages the containerized workloads (CNFs) on top of the clusters 
(effectively mapping to the Kubernetes API).​
This standardization allows operators to map their legacy MANO (Management 
and Orchestration) processes to the new cloud-native reality, bridging the gap 
between the telecom and IT worlds. 

 

The Distributed Edge and Open RAN 
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While the Core network centralizes logic, the Radio Access Network (RAN) and Edge 
computing distribute it. This distribution represents the most significant scaling 
challenge in the roadmap. 

Cloud RAN: Disaggregation of the Air Interface 

Cloud RAN (or vRAN) applies cloud-native principles to the radio stack. It disaggregates 
the traditional Baseband Unit (BBU) into two components: 

1.​ Centralized Unit (CU): Handles non-real-time, higher-layer protocols (RRC, 
PDCP). This workload is remarkably similar to Core network functions and can 
be virtualized and centralized easily. 

2.​ Distributed Unit (DU): Handles real-time, lower-layer protocols (RLC, MAC, 
High-PHY). This workload is extremely latency-sensitive and compute-intensive. 

Open RAN takes this further by defining open interfaces (specifically the F1 and 
fronthaul interfaces) between these components and the Radio Unit (RU), allowing 
operators to mix and match vendors (e.g., a Nokia CU with a Samsung DU). 

The Real-Time Challenge: 

Running the DU as a CNF requires the Kubernetes cluster to support real-time 
processing. This involves: 

●​ Real-time Kernels: Patching the Linux kernel to minimize interrupt latency. 
●​ CPU Pinning: Dedicating specific CPU cores to the DU container to prevent 

context switching. 
●​ Hardware Acceleration: Utilizing SR-IOV (Single Root I/O Virtualization) to 

bypass the virtual switch and allow the container direct access to the Network 
Interface Card (NIC). 

●​ FPGA/SmartNIC Offload: Offloading the most intensive PHY layer processing 
(Forward Error Correction, FFT) to dedicated hardware accelerators (e.g., Intel 
vRAN Boost, Nvidia Aerial) while managing the lifecycle via Kubernetes. 

The RAN Intelligent Controller (RIC) 

The RIC is the "brain" of the Open RAN. It is a software-defined platform that allows 
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third-party applications (xApps and rApps) to control radio resources. 

●​ Near-Real-Time RIC: Hosts xApps that operate in the 10ms–1s loop (e.g., 
mobility management, interference handling). 

●​ Non-Real-Time RIC: Hosts rApps that operate in the >1s loop (e.g., policy 
guidance, long-term analytics). 

The RIC is a pure cloud-native platform. It allows operators to "program" the network. 
For instance, an operator could deploy an xApp that uses AI to optimize power 
consumption by putting specific radio sectors to sleep during low-traffic periods, treating 
energy efficiency as a software feature rather than a hardware setting. 

Fleet Management: The Scale Problem 

Deploying Kubernetes in a few central data centers is manageable. Deploying 
Kubernetes to 10,000+ cell sites (Edge) is a fleet management problem. Each cell site is 
a "micro-cloud." 

●​ Zero Touch Provisioning (ZTP): When a physical server is plugged in at a cell 
site, it must automatically boot, contact a central controller, download its OS 
image, bootstrap Kubernetes, and pull its configuration without human 
intervention. 

●​ The Hub-and-Spoke Model: A central management cluster (Hub) manages 
thousands of edge clusters (Spokes). Tools like Red Hat Advanced Cluster 
Management (ACM) or open-source equivalents allow policies (governance, 
security, configuration) to be defined centrally and enforced globally across the 
fleet. 

 

Operational Excellence: From NetOps to 
NetDevOps 
The transition to cloud-native technology will fail without a concurrent transformation in 
operational practices. The industry must move from "NetOps" (manual CLI 
configuration, ticket-based changes) to "NetDevOps" (automation, CI/CD, and GitOps). 
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Redefining Operational Phases: Day 0, 1, and 2 

In the legacy world, these terms referred to physical installation phases. In the 
cloud-native world, they refer to the software lifecycle. 

Day 0: Planning and Design 

This phase shifts from creating static diagrams to writing code. It involves defining the 
Infrastructure as Code (IaC) templates (Terraform, Ansible) and the Kubernetes 
manifests (Helm charts). Day 0 includes the evaluation of business goals and 
right-sizing hardware/software for scalability. It is about establishing the architectural 
"blueprint" in the Git repository. 

Day 1: Deployment and Instantiation 

Day 1 is the process of turning code into a running network. In a cloud-native model, 
this is automated via CI/CD pipelines. It includes the physical setup, configuration, and 
verification tasks. The goal is Zero Touch Deployment: the pipeline validates the code, 
spins up the infrastructure, and deploys the CNFs without human hands touching a 
keyboard during the process. 

Day 2: Operations and Observability 

Day 2 is the longest phase—the ongoing lifecycle. It encompasses monitoring, 
troubleshooting, upgrading, and optimizing. In a cloud-native context, Day 2 operations 
rely on Observability (metrics, logs, traces) rather than simple monitoring. It involves the 
continuous reconciliation of state (GitOps) and the use of AIOps to detect anomalies 
before they impact service. 

GitOps: The Operating System for Telco Cloud 

GitOps is the methodology of using a Git repository as the single source of truth for 
infrastructure and application configuration. 

Push vs. Pull Architecture: 

●​ Push-based (Traditional CI/CD): A central server (Jenkins) pushes changes to 
the destination clusters. This is difficult to secure at the edge because it requires 
every edge cluster to have an open inbound port to accept commands from the 
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central server. 
●​ Pull-based (GitOps): An agent (e.g., ArgoCD, Flux) runs inside the edge cluster. 

It polls the central Git repository for changes. When it detects a change (e.g., 
"Upgrade DU to v2.1"), it pulls the new configuration and applies it. This is far 
more secure for telco edge deployments as no inbound ports are required. 

Drift Detection and Reconciliation: 

One of the most critical features of GitOps is continuous reconciliation. If a site engineer 
manually changes a configuration on a router (configuration drift), the GitOps agent 
detects that the live state does not match the Git state. It immediately reverts the 
manual change, ensuring the network remains consistent and compliant. This 
"self-healing" capability is essential for managing drift at scale. 

CI/CD Pipelines for CNFs 

Operators must build robust Continuous Integration/Continuous Delivery (CI/CD) 
pipelines. 

1.​ Code Commit: A developer or vendor commits a change (new CNF image, config 
change). 

2.​ Continuous Integration (CI): The pipeline runs automated tests (unit tests, 
security scans, compliance checks). 

3.​ Staging: The change is deployed to a staging environment (digital twin of the 
network). 

4.​ Continuous Delivery (CD): If tests pass, the change is promoted to production 
repositories. 

5.​ Deployment: The GitOps agents at the edge pull the change and apply it (using 
canary or blue/green strategies to minimize risk). 

 

Network Connectivity and Service Mesh 
As the network decomposes into thousands of microservices, the complexity of 
communication between them explodes. Managing this connectivity requires a 
dedicated infrastructure layer: the Service Mesh. 
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Service Mesh in the 5G Core 

A Service Mesh (like Istio) inserts a sidecar proxy (Envoy) next to every microservice 
container. This proxy intercepts all network traffic, allowing the mesh to manage traffic 
flow without modifying the application code. 

Key Capabilities for Telco: 

●​ Traffic Management: Advanced routing (e.g., routing traffic based on subscriber 
ID or slice ID), retries, and circuit breaking to prevent cascading failures. 

●​ Observability: The mesh automatically generates metrics (latency, throughput, 
error rates) and distributed traces for every API call, providing visibility into the 
"black box" of the 5G Core signaling. 

●​ Security (Zero Trust): The mesh manages Mutual TLS (mTLS) certificates, 
ensuring that every service-to-service connection is encrypted and authenticated. 
This is critical for 5G SBA security. 

The User Plane vs. Control Plane Divide 

It is vital to distinguish between Control Plane and User Plane traffic when applying 
Service Mesh patterns. 

●​ Control Plane (HTTP/2): This traffic is request/response based and fits perfectly 
with the Service Mesh model. The latency overhead of the sidecar (single-digit 
ms) is acceptable. 

●​ User Plane (GTP-U): This traffic (your Netflix stream, voice call) is 
high-throughput UDP tunneling. Passing this traffic through a user-space proxy 
like Envoy introduces unacceptable performance penalties (context switching, 
packet copying). 

○​ Strategic Insight: Do not route GTP-U traffic through the standard Service 
Mesh sidecar. Use Service Mesh for the signaling/control plane, but allow 
the UPF to use CNI plugins (SR-IOV, secondary interfaces) to route user 
plane traffic directly via the kernel or hardware fast-path. 

The SCTP and Signaling Challenge 

While 5G Core uses HTTP/2, many interfaces (N2 interface to RAN, interworking with 
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4G) still rely on SCTP (Stream Control Transmission Protocol). Historically, Kubernetes 
and Envoy had poor support for SCTP. 

●​ Current State: Support has improved, but it remains a complex area. Operators 
must verify that their chosen CaaS platform and Ingress controllers fully support 
SCTP multi-homing (a key resilience feature for telco signaling). 

●​ Service Communication Proxy (SCP): For pure signaling routing, the 
3GPP-defined SCP serves a role similar to a Service Mesh ingress/egress 
gateway but is specialized for 5G signaling logic. The roadmap should include a 
convergence strategy where the SCP logic is eventually hosted on the 
general-purpose Service Mesh infrastructure. 

 

Security and Sovereignty 
The open, distributed nature of Cloud Native architecture introduces new attack vectors. 
The rigid perimeter defense of the past is ineffective in a world of microservices. 

Zero Trust Architecture (ZTA) 

The roadmap must mandate a Zero Trust approach: "Never trust, always verify." 

●​ Identity not IP: In a containerized environment, IP addresses are ephemeral. 
Security policies must be based on cryptographic identity. The SPIFFE (Secure 
Production Identity Framework for Everyone) standard issues short-lived 
certificates to workloads. Services authenticate each other based on these 
certificates, not network location. 

●​ Least Privilege: Use Kubernetes Role-Based Access Control (RBAC) to restrict 
what each pod and user can do. Minimize the use of privileged containers (root 
access). 

●​ Admission Controllers: Implement policy engines like Open Policy Agent (OPA) 
or Kyverno as admission controllers. These act as gatekeepers, rejecting any 
deployment that violates security policies (e.g., "Image must be from the trusted 
registry," "No root privileges allowed") before it even enters the cluster. 

 

 

TelcoFutures.net | Page 14 

https://telcofutures.net/


Lawful Interception (LI) in Containers 

Compliance with Lawful Interception mandates is a critical regulatory requirement. In a 
virtualized environment, this was done by tapping the hypervisor. In a containerized 
environment, tapping is more complex due to the dynamic nature of pods. 

●​ The Challenge: The target subscriber's traffic may be handled by any one of 
dozens of ephemeral UPF containers. 

●​ The Solution: The architecture must implement the X1/X2/X3 interfaces defined 
by ETSI TS 103 221 and 3GPP TS 33.128. This often involves a "sidecar" 
approach where a specialized LI container is injected into the pod of the target 
session to mirror traffic to the mediation device. The orchestration system must 
be aware of LI requirements to ensure that when a target session moves or 
scales, the LI tap moves with it. 

Data Sovereignty and Sovereign Cloud 

With the increasing reliance on global cloud providers (AWS, Google, Azure), data 
sovereignty has become a massive political and regulatory issue, particularly in the EU 
(GDPR, EUCS) and countries with strict data residency laws. 

●​ US CLOUD Act vs. GDPR: There is a conflict between US laws allowing 
extraterritorial data access and EU privacy laws. 

●​ Sovereign Cloud Strategy: The roadmap requires a nuanced data classification 
strategy. 

○​ Public Cloud: Suitable for OSS/BSS, web front-ends, and non-sensitive 
data. 

○​ Sovereign/Private Cloud: Required for Subscriber Data Management 
(UDM), Authentication keys (AUSF), and Lawful Interception data. 

○​ Mitigation: Use technologies like External Key Management (EKM) and 
Confidential Computing (encrypting data in use) to utilize public cloud 
infrastructure while retaining cryptographic control of the data, ensuring 
that the cloud provider cannot access the cleartext data. 
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Transformation Roadmap and Economics 
Successful transformation requires a phased execution that balances technical risk with 
business value. 

Phased Adoption Roadmap 

Phase 1: Foundation (Months 0–12) 

●​ Focus: Platform selection, Reference Architecture, and Skills. 
●​ Actions: Select Kubernetes distribution; establish the "DevOps Dojo"; define Zero 

Trust policies; build the initial "Platform Team." 
●​ Outcome: A production-ready CaaS platform and a core team of upskilled 

engineers. 

Phase 2: Core Modernization (Months 12–24) 

●​ Focus: 5G Standalone Core and Legacy Migration. 
●​ Actions: Deploy 5G SA Core CNFs; implement Service Mesh for control plane; 

begin Strangler Fig migration of legacy OSS. 
●​ Outcome: Launch of 5G SA services; retirement of first monolithic legacy 

systems. 

Phase 3: Edge & Scale (Months 24–48) 

●​ Focus: Open RAN and Distributed Edge. 
●​ Actions: Roll out Open RAN (CU/DU) to pilot sites; implement "Pull-based" 

GitOps for fleet management; deploy RIC. 
●​ Outcome: Distributed cloud infrastructure capable of supporting ultra-low latency 

applications. 

Phase 4: Autonomous Operations (Year 4+) 

●​ Focus: AI-Native and Zero Touch. 
●​ Actions: Connect AI models to orchestration for closed-loop automation; deploy 

GenAI for operations support; mature dynamic slicing. 
●​ Outcome: A self-optimizing network with minimal human intervention in Day 2 
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operations. 

The Legacy Migration Strategy: Strangler Fig 

Migrating legacy monolithic systems is the hardest part of the journey. The "Big Bang" 
rewrite approach has a 70% failure rate. 

●​ The Strangler Fig Pattern: Named after a vine that grows around a tree and 
eventually replaces it. 

●​ Implementation: 
1.​ Place a proxy (API Gateway) in front of the legacy monolith. 
2.​ Route traffic for new features or specific slices to the new Cloud Native 

microservices. 
3.​ Route remaining traffic to the legacy system. 
4.​ Incrementally migrate functionality (e.g., migrate "Pre-paid Charging" first, 

then "Post-paid") to the new stack. 
5.​ Eventually, the legacy system is handling zero traffic and can be 

decommissioned. 

Cultural Transformation: The Dojo Model 

The "Skills Gap" is cited as a top barrier. Traditional training (classroom/video) is 
ineffective for changing engineering culture. 

●​ The Dojo Solution: Create an immersive learning environment (Dojo). A product 
team brings their actual work backlog to the Dojo. They work for 6 weeks 
alongside expert "Agile/DevOps Coaches." 

●​ Method: They pair-program, building their CI/CD pipelines and writing tests. They 
learn by doing. When they leave the Dojo, they don't just have new skills; they 
have a working product and a new way of working. This model accelerates 
cultural viral change across the organization. 

TCO and ROI Analysis 

While the upfront investment in transformation (training, refactoring, new platforms) is 
high, the long-term economics are compelling. 
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●​ ROI Driver: Automation. The ability to manage 10,000 edge sites with a small 
team via GitOps is where the ROI lives. 

●​ CapEx Savings: By using COTS hardware and disaggregated RAN, operators 
can break vendor lock-in and reduce hardware unit costs. 

●​ Energy Efficiency: Cloud-native orchestration allows workloads to be 
consolidated dynamically, powering down servers during off-peak hours 
(AI-driven energy saving), directly impacting the OpEx bottom line. 

 

Conclusion 
The adoption of Cloud Native architecture is a re-founding of the telecommunications 
industry. It moves the sector from being a builder of static pipes to an orchestrator of 
dynamic platforms. The technology—Kubernetes, Service Mesh, GitOps—is mature. 
The challenge now lies in execution: managing the complexity of the distributed edge, 
ensuring rigorous security in a zero-trust world, and, most importantly, transforming the 
workforce culture to embrace software engineering practices. 

By following this roadmap—starting with a solid foundation of automation and skills, 
moving through core modernization, and scaling to the intelligent edge—CSPs can 
unlock the estimated 373% ROI of automation and secure their relevance in the digital 
economy of 2030. The future telco is not a utility; it is a software company that happens 
to own fiber and spectrum. 
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