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5G Core Network Diagram: Understanding the Backbone of Next-Gen Connectivity

5g core network diagram is a fundamental concept when diving into the architecture of
modern telecommunications. As the world rapidly adopts 5G technology, understanding
how the core network functions and integrates with other network elements becomes
essential for professionals, enthusiasts, and businesses alike. The 5G core network is not
just an upgrade from previous generations; it represents a paradigm shift in how
connectivity, data handling, and service delivery are managed. This article explores the
components, architecture, and significance of the 5G core network diagram, providing
clear insights into its role in shaping future communications.

What is a 5G Core Network Diagram?

At its core, a 5G core network diagram visually depicts the various components and their
interactions within the 5G core infrastructure. Unlike legacy networks, the 5G core is
designed with cloud-native principles, emphasizing flexibility, scalability, and service-
based architecture (SBA). The diagram serves as a blueprint, illustrating how different
network functions interconnect to deliver high-speed, low-latency, and reliable
communication services.

The diagram typically includes elements such as Access and Mobility Management

Function (AMF), Session Management Function (SMF), User Plane Function (UPF),
Network Repository Function (NRF), and more. Each of these plays a specific role,

contributing to the overall efficiency and performance of the 5G network.

Key Components in a 5G Core Network Diagram

Understanding the individual components within the 5G core network diagram is crucial
for grasping how the system operates. Here’s a closer look at some essential elements:

1. Access and Mobility Management Function (AMF)

AMF is responsible for handling connection and mobility management tasks. It manages
user equipment registration, authentication, and mobility, ensuring that devices remain
connected while moving across different cells or regions. In the 5G core network diagram,
AMF interacts closely with other functions to maintain seamless connectivity.

2. Session Management Function (SMF)



SMF oversees session establishment, modification, and release. This function manages IP
address allocation, policy enforcement, and routing decisions, coordinating with the user
plane to ensure data flows correctly. The SMF plays a vital role in delivering consistent
user experiences, especially when transitioning between different network slices or
services.

3. User Plane Function (UPF)

Acting as the data forwarding element, UPF handles the actual user data traffic. It
separates the control plane from the user plane, allowing for more flexible and efficient
data routing. UPF’s placement in the network can be optimized for performance, such as
deploying it closer to the edge for ultra-low latency applications.

4. Network Repository Function (NRF)

NRF maintains a centralized repository of all available network functions and their
profiles. It enables service discovery and registration, facilitating the dynamic interaction
between various components within the 5G core network.

5. Authentication Server Function (AUSF)

AUSEF is dedicated to security, handling user authentication processes. It works closely
with the Unified Data Management (UDM) function to verify subscriber credentials and
enforce security policies.

Exploring the 5G Core Network Architecture

The 5G core network diagram represents a service-based architecture (SBA), which is a
significant departure from the more rigid, hardware-centric approaches of 4G. SBA is
designed around modular network functions that communicate via standardized APIs,
allowing operators to deploy, update, or scale services independently.

Service-Based Architecture (SBA)

In this architecture, each network function exposes its capabilities as services accessible
to other functions. This decoupling improves flexibility and accelerates innovation. For
example, new services like enhanced mobile broadband (eMBB), massive machine-type
communications (mMTC), and ultra-reliable low-latency communications (URLLC) can be
supported without overhauling the entire network.



Control Plane and User Plane Separation

One of the hallmark features shown in a 5G core network diagram is the clear separation
of the control plane and user plane functions. This separation allows the control logic
(signaling, session management) to evolve independently from the user data handling,
optimizing network performance and resource utilization.

Network Slicing

5G introduces the concept of network slicing, where multiple virtual networks operate on
the same physical infrastructure, each tailored for specific use cases or customers. The 5G
core network diagram often illustrates how slices are managed and orchestrated,
providing dedicated resources and policies per slice, whether for IoT devices, emergency
services, or high-speed mobile users.

How to Read a 5G Core Network Diagram
Effectively

Interpreting a 5G core network diagram requires understanding the symbols, connections,
and flow of data and control messages. Here are some tips to help:

e Identify the Planes: Look for clear distinctions between the control plane (signaling
and management) and the user plane (data forwarding).

e Trace the Network Functions: Follow how each network function is connected,
noting which ones interact frequently.

e Spot Service-Based Interfaces: Understand that many connections represent API
calls rather than traditional point-to-point links.

e Note the Edge Components: Pay attention to where UPF or other edge functions
are placed, as this impacts latency and throughput.

Understanding these aspects helps network engineers troubleshoot, optimize, and
innovate within 5G deployments.

The Role of Virtualization and Cloud-Native
Technologies

A 5G core network diagram often highlights the shift to virtualization and cloud-native



design principles. Instead of relying on dedicated hardware, many network functions are
implemented as software running in virtual machines or containers.

This transformation enables:

e Scalability: Resources can be dynamically allocated based on demand.
e Flexibility: Operators can deploy new services rapidly without physical installations.

¢ Cost Efficiency: Reduces the need for specialized hardware and allows better
resource utilization.

e Resilience: Cloud-native setups often include redundancy and failover mechanisms
to improve uptime.

This evolution is a key reason why the 5G core network diagram looks markedly different
from diagrams of previous mobile generations.

Real-World Applications and Implications

The architecture represented by the 5G core network diagram enables various
applications that were challenging or impossible with past networks. Some examples
include:

Enhanced Mobile Broadband (eMBB)

With faster speeds and higher capacity, mobile users can enjoy ultra-high-definition
streaming, virtual reality, and seamless video conferencing.

Massive Internet of Things (mlIoT)

The core network supports billions of connected devices, from smart meters to industrial
sensors, by efficiently managing signaling and data flow.

Ultra-Reliable Low-Latency Communications (URLLC)

Critical applications like autonomous vehicles, remote surgery, and smart grids rely on the
low latency and high reliability facilitated by the 5G core network.



Private Networks and Network Slicing

Businesses can deploy private 5G networks with customized slices, isolating traffic and
applying specific policies to meet their operational needs.

Challenges in Designing and Implementing the
5G Core Network

While the 5G core network diagram provides a clear overview, building and operating
such a network comes with challenges:

e Interoperability: Ensuring that different vendors’ network functions communicate
seamlessly.

e Security: Protecting the expanded attack surface inherent in a software-driven, open
architecture.

e Complexity: Managing the dynamic orchestration of numerous microservices and
slices.

e Latency Management: Strategically placing UPF and other functions to minimize
delays.

Addressing these requires careful planning, robust standards, and ongoing innovation.

Future Trends Impacting the 5G Core Network
Diagram

As 5G continues to evolve, the core network diagram will also change, reflecting new
technologies and demands.

Integration with Al and Automation

Artificial intelligence will play a larger role in managing network resources, predicting
faults, and optimizing performance dynamically.



Expansion to 5G-Advanced and Beyond

Future versions of 5G will introduce enhancements in speed, capacity, and energy
efficiency, requiring updates to the core network architecture.

Edge Computing Synergy

The core network will increasingly collaborate with multi-access edge computing (MEC)
platforms, pushing processing closer to users and devices.

Exploring a 5G core network diagram today offers a glimpse into a highly connected,
intelligent future where communication infrastructure is more adaptable and powerful
than ever before. Whether you're a network professional or simply curious about how 5G
works under the hood, understanding this diagram is a key step toward appreciating the
technology shaping tomorrow’s digital landscape.

Frequently Asked Questions

What is a 5G core network diagram?

A 5G core network diagram is a visual representation of the architecture and components
of the 5G core network, illustrating how different network functions and elements interact
to provide 5G services.

What are the main components shown in a 5G core
network diagram?

The main components typically include the Access and Mobility Management Function
(AMF), Session Management Function (SMF), User Plane Function (UPF), Authentication
Server Function (AUSF), Network Slice Selection Function (NSSF), and Policy Control
Function (PCF), among others.

How does the 5G core network differ from the 4G core
network in the diagram?

The 5G core network diagram illustrates a service-based architecture with modular
network functions that communicate via standardized APIs, unlike the 4G EPC which is
more hardware-centric and monolithic. 5G also supports network slicing and edge
computing.

What role does the User Plane Function (UPF) play in



the 5G core network diagram?

The UPF is responsible for packet routing and forwarding, acting as the data plane anchor
point in the 5G core network, enabling efficient data transmission between the user
equipment and external data networks.

Why is network slicing represented in the 5G core
network diagram important?

Network slicing allows the 5G core network to create multiple virtual networks on a
shared physical infrastructure, each tailored for specific use cases or services, improving
flexibility and resource utilization.

How is security depicted in a 5G core network diagram?

Security components such as the Authentication Server Function (AUSF) and Security
Edge Protection Proxy (SEPP) are shown to handle authentication, authorization, and
secure communication between network functions and external networks.

What protocols are commonly indicated in a 5G core
network diagram?

Common protocols include HTTP/2 for service-based interfaces, N2 and N3 interfaces for
control and user plane connections, and PFCP (Packet Forwarding Control Protocol) for
communication between control and user plane functions.

Can the 5G core network diagram illustrate edge
computing integration?

Yes, the diagram can show Multi-access Edge Computing (MEC) integration by depicting
UPF placement close to the edge and interactions with MEC platforms to reduce latency
and improve service delivery.

How does the 5G core network support service-based
architecture as shown in the diagram?

The 5G core network diagram shows network functions communicating via standardized
APIs over a service-based interface, enabling flexible, scalable, and modular service
deployment compared to traditional point-to-point interfaces.

Additional Resources

5G Core Network Diagram: An In-Depth Exploration of Next-Generation Network
Architecture

5g core network diagram represents a pivotal element in understanding the



transformative architecture behind 5G technology. As the telecommunications industry
evolves rapidly, grasping the intricacies of the 5G core network is essential for
professionals, engineers, and stakeholders aiming to leverage the full potential of 5G’s
capabilities. A 5G core network diagram not only illustrates the structural components but
also sheds light on how these components interact to deliver ultra-low latency, enhanced
mobile broadband, and massive machine-type communications.

Understanding the 5G Core Network Architecture

The 5G core network marks a significant departure from previous generation core
networks, embracing a cloud-native, service-based architecture (SBA). Unlike the
monolithic design of 4G LTE’s Evolved Packet Core (EPC), the 5G core is modular, flexible,
and designed to support a myriad of services simultaneously. A typical 5G core network
diagram portrays this shift clearly by highlighting key network functions that
communicate via standardized interfaces.

At its core, the 5G system is divided into the User Plane Function (UPF) and Control Plane
Functions (CPF), each handling distinct responsibilities. The UPF manages packet routing
and forwarding, while the CPF orchestrates session management, policy control, and
subscriber data handling. This separation enhances scalability and facilitates network
slicing - a critical feature in 5G allowing operators to create customized virtual networks
tailored to specific use cases.

Key Components Displayed in a 5G Core Network
Diagram

A comprehensive 5G core network diagram typically includes several essential
components:

¢ Access and Mobility Management Function (AMF): Responsible for user
registration, connection, and mobility management.

¢ Session Management Function (SMF): Manages session establishment,
modification, and release, including IP address allocation.

¢ Policy Control Function (PCF): Enforces policy decisions for network access and
quality of service (QoS).

e Network Repository Function (NRF): Maintains a registry of available network
functions and their capabilities.

e User Plane Function (UPF): Handles data forwarding, packet inspection, and
routing, effectively acting as the gateway between the RAN and external data
networks.



e Unified Data Management (UDM): Manages subscriber data and authentication
credentials.

¢ Authentication Server Function (AUSF): Responsible for authenticating devices
and users.

Additionally, the 5G core network diagram often includes interfaces such as N1, N2, N3,
and others, which define communication protocols between these functions and the Radio
Access Network (RAN).

Comparing 5G Core Network Diagram with 4G
EPC Architecture

One of the most insightful ways to appreciate the 5G core network diagram is by
comparing it with the legacy 4G EPC architecture. The EPC was designed with a more
centralized model, where control and user planes were tightly coupled within the Mobility
Management Entity (MME) and Serving Gateway (S-GW), respectively. This tight
integration limited flexibility and made it challenging to tailor networks for diverse
applications.

In contrast, the 5G core network diagram reveals a decoupled architecture. The
separation of control and user planes allows independent scaling and optimization.
Moreover, the SBA model in 5G uses HTTP/2 and RESTful APIs for communication
between network functions, enabling easier integration with cloud services and facilitating
automation.

This transformation results in several advantages:
 Enhanced scalability: Independent scaling of network functions to meet varying
demands.

e Network slicing: Creation of multiple virtual networks on the same physical
infrastructure.

e Improved latency: Optimized paths for data flow reduce latency critical for
applications like autonomous vehicles and remote surgery.

e Flexibility & agility: Faster deployment of new services and updates without
overhauling the entire network.

However, this architecture also introduces complexity in orchestration and requires robust
security mechanisms to protect the service-based interfaces.



The Role of Network Slicing in the 5G Core Network
Diagram

Network slicing is one of the hallmark features represented in a 5G core network diagram.
It allows operators to partition the physical network into multiple logical networks, each
optimized for a specific use case or customer segment. For example, an ultra-reliable low-
latency slice for industrial automation can coexist with a high-bandwidth slice for
enhanced mobile broadband.

The 5G core supports network slicing through dynamic resource allocation and policy
enforcement. Functions like the PCF and SMF play crucial roles in managing slice-specific
parameters such as QoS, security policies, and session management. The 5G core network
diagram visually captures this by showing how multiple instances of network functions can
be instantiated for different slices, each maintaining isolation from others.

Security and Performance Considerations in 5G
Core Network Diagrams

Security is paramount in the design and deployment of the 5G core network. The diagram
highlights components such as the AUSF and UDM, which safeguard authentication and
subscriber data. The service-based architecture requires securing the APIs and interfaces
between network functions against threats including spoofing, denial-of-service, and data
breaches.

Performance optimization is another critical aspect. The UPF, often deployed at the
network edge, reduces latency by bringing data processing closer to end-users. This edge
computing capability is reflected in detailed 5G core network diagrams, showing
distributed UPFs integrated with Multi-access Edge Computing (MEC) platforms.

Network function virtualization (NFV) and containerization technologies underpin this
flexibility, enabling rapid scaling and efficient resource utilization. The cloud-native design
reduces dependence on specialized hardware, lowering operational costs and speeding
time-to-market for new services.

Visualizing the 5G Core Network Diagram: Tools and
Standards

To accurately depict the 5G core network diagram, industry standards such as those from
3GPP and ETSI are often referenced. The 3GPP Technical Specifications (TS 23.501 and
TS 23.502) define the overall system architecture and procedures, which guide the
creation of network diagrams.

Network architects and engineers utilize specialized tools like UML modeling software,
network simulation platforms, and diagramming utilities (e.g., Microsoft Visio, Lucidchart)



to map out the complex relationships and interfaces. Such visualizations aid in network
planning, troubleshooting, and training, providing a clear and standardized view of the 5G
core's modular design.

Moreover, open-source projects and telecom vendors increasingly provide reference
architectures and interactive diagrams, fostering a collaborative understanding of 5G core
networks across the industry.

Implications of the 5G Core Network Diagram for
Future Technologies

The 5G core network diagram is more than a schematic; it is indicative of how future
networks will evolve. Its modular, software-driven architecture aligns with trends such as
artificial intelligence integration, automation, and dynamic orchestration.

As 5G networks scale, the clear delineation of network functions and their interfaces
facilitates interoperability between vendors and supports multi-domain network
management. This flexibility is critical for emerging applications including smart cities,
Internet of Things (IoT) ecosystems, and immersive augmented reality experiences.

Furthermore, the diagram underscores the importance of edge computing and distributed
cloud infrastructure, which will become central to meeting the stringent latency and
reliability requirements of next-generation services.

The evolution of the 5G core network diagram will likely continue as 3GPP releases new
standards and as operators tailor networks to their unique needs, blending private and
public network capabilities.

Exploring the 5G core network diagram thus provides an insightful window into the

architectural foundations enabling a connected, intelligent, and highly responsive digital
future.
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