Next-Generation Networks

Next?Generation Networks (NGN) — Overview & Key Concepts

1. Definition

e Next?Generation Network (NGN): An all?IP (Internet Protocol) based communications
infrastructure that integrates voice, data, video, and multimedia services over a single,
converged network.

e Replaces legacy circuit?switched (e.g., PSTN) and separate data networks with a unified
packet?switched architecture.

2. Core Architectural Principles

Principle Description Why It Matters

_ _ Enables seamless interworking with
) All services are encapsulated in IP o
IP?Centric the global Internet and simplifies
packets. _
routing.

) _ Network functions are exposed as  Promotes flexibility, rapid service
Service?Oriented

_ reusable services (e.qg., creation, and vendor?neutral
Architecture (SOA) o . _ )
authentication, billing). integration.
] Control functions (signaling, session N N . o
Separation of Control o Facilitates scalability, virtualization,
management) are distinct from user _
& Data Planes and easier network upgrades.

?plane traffic.

Open Standards & Adoption of standards from IETF, Prevents vendor lock?in and

Interoperability ITU?T, 3GPP, ETSI, etc. ensures global compatibility.
) . Mechanisms (DiffServ, MPLS, IEEE Guarantees performance for
Quality of Service o ) ) ) _
802.1p) to prioritize latency? voice/video while sharing
(QoS) Guarantees » ] , )
sensitive traffic. bandwidth with best?effort data.

Built?in authentication, encryption, .
_ i i ) Protects user privacy and network
Security by Design and integrity checks (IPsec, TLS,

integrity in an open IP environment.
SRTP).

Scalability & Use of cloud?native technologies  Allows the network to grow or
Elasticity (NFV, SDN, micro?services). shrink resources on demand.
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3. Key Enabling Technologies

Technology

IPv6

Software?Defined
Networking (SDN)

Network Functions
Virtualization (NFV)

Multiprotocol Label
Switching (MPLS)

IP Multimedia
Subsystem (IMS)

Session Initiation
Protocol (SIP)

WebRTC

Edge Computing

5G NR (New Radio)

Artificial Intelligence /

Machine Learning
(AI/ML)

Provides abundant address space and

Role in NGN

built?in QoS/flow labeling.

Centralized control plane for dynamic

traffic engineering.

Turns hardware appliances (e.g.,

firewalls, IMS) into virtualized software

instances.

Fast packet forwarding and traffic

engineering for QoS.

Framework for delivering voice, video,

and messaging over IP.

Signaling for establishing, modifying, and

terminating multimedia sessions.

Real?time communication directly

between browsers/devices.

Processes latency?sensitive data close to

the user.

Provides ultra?reliable low?latency

communication (URLLC) and massive loT

connectivity.

Predictive network optimization, anomaly

detection,

automated orchestration.

Typical
Standards/Protocols

RFC 8200, RFC 2474

OpenFlow,
NETCONF/YANG

ETSI NFV MANO, VNF
descriptors

RFC 3031

3GPP TS 23.228, SIP

RFC 3261

W3C/WHATWG specs

MEC (ETSI EN 303 560)

3GPP TS 38.xxx

OpenAl, ONNX,
TensorFlow models
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