
Powering 5G with NWDAF:
From data to decisions
Unlocking self-optimizing, monetizable networks
through advanced AI/ML analytics



Overview
Network Data Analytics Function (NWDAF): The intelligent brain of the 5G network

Network Data Analytics Function (NWDAF) brings intelligence and automation to the 5G 
network, enabling operators to make smarter, faster and data-driven decisions.

Integrated within the 5G Service-Based Architecture (SBA), NWDAF continuously collects and 
analyzes network-wide data to deliver real-time insights that enhance performance, 
efficiency and customer experience.

By providing predictive and prescriptive analytics, NWDAF empowers dynamic network 
optimization, proactive assurance and policy-driven automation — laying the foundation for 
future self-managing and AI-native networks.

How NWDAF delivers network intelligence

Data collection and integration
NWDAF aggregates data from multiple network functions, OAM/OSS systems and the RAN, 
including fault, performance, slice and location data, creating a unified and comprehensive 
view of network activity and behavior.

Intelligent processing and analysis
Using advanced AI/ML models, NWDAF processes the collected data to derive actionable 
insights. It supports various use cases such as location prediction, slice QoS assurance, 
anomaly detection and traffic prediction, enabling proactive network management and 
optimization.

Insight-driven decision making
The insights generated by NWDAF are shared with network consumers like AMF, PCF, NSSF, 
OAM and AF, enabling them to:

Apply adaptive 
policies

Dynamically 
re-allocate resources

Reconfigure network 
elements in real time

This continuous feedback loop ensures that the network remains optimized, 
responsive and efficient.



HCLTech NWDAF solution:
Transforming 5G network intelligence
Implementing NWDAF is more than deploying a network feature - it is a strategic 
transformation of how 5G networks operate. CSPs require a solution that is efficient to deploy, 
easily extendable beyond standard specifications and capable of integrating existing 
analytical solutions across both 5G and 4G networks.

While 3GPP defines more than 20 use cases, HCLTech NWDAF goes further, offering a 
configurable, model-driven platform that accelerates the creation and onboarding of new 
analytics scenarios tailored to customer-specific data - well beyond the standard set.

With built-in templates and reference models for high-value use cases like UE mobility and 
network slice load info, deployment effort is reduced and adaptations for custom 
requirements, extensions and optimizations are simplified. HCLTech NWDAF, built on 3GPP 
standards, delivers a powerful and extensible platform that balances standards compliance 
with innovation agility. The diagrams illustrate the technical and operational capabilities of 
HCLTech NWDAF, showcasing how the platform combines advanced analytics performance 
with operational resilience.

HCLTech NWDAF, based on 3GPP specifications, addresses these and additional challenges 
with a robust set of features.

Extensible architecture
Supports extensions beyond 3GPP 

specifications and standard use cases, 
enabling operators to implement custom 

analytics or new algorithms.

High scalability
Built for hyperscale 5G operations, 
NWDAF intelligently scales out across 
distributed infrastructures to manage 
exponential data growth, delivering 
sustained performance and reliability 
as networks evolve toward AI-native 
automation.

Centralized management
Configured, monitored and 

administered from a single control 
point for simplified operations.

Multi-source integration
Consumes data from multiple 3GPP 
and non-3GPP sources, including 
Kafka, S3, data lakes, OSS, ensuring 
comprehensive analytics inputs.

High performance
Provides low-latency, 

high-throughput processing 
for statistical and predictive 

analytics, enabling continuous 
optimization and closed-loop 

automation across 
large-scale 5G deployments.

Flexible data exposure
Exposes analytics over Kafka, 
RESTful APIs, databases, gRPC and 
files for seamless integration with 
existing systems.

AI/ML enablement
Provides a robust ML serving 

platform with MLOps pipelines for 
building, training and deploying 

predictive models. Data accuracy and consistency
Aggregates, correlates and federates data 

from multiple sources, eliminating 
duplication and enriching inputs.

Technical



The HCLTech NWDAF architecture is built on a cloud-native, microservices-based framework 
that integrates seamlessly with 5G core functions via both 3GPP SBI and non-3GPP interfaces for 
data exposure and collection. It features a robust analytics engine with dedicated statistical and 
predictive services for caching, model management, transformation and real-time model serving. 
The model inference layer leverages modern frameworks such as KServe and KNative for scalable 
AI/ML execution, while the NWDAF controller orchestrates lifecycle management, security 
scanning, testing and version control through continuous delivery pipelines. This architecture 
ensures high scalability, agility and operational transparency across distributed 5G environments.

Each replica comprises two key components:

NWDAF network architecture
HCLTech NWDAF is deployed in multiple replicas to ensure scalability and resilience. Each 
replica registers with the Network Repository Function (NRF) and securely exposes its service API 
via the Service-Based Interface Data Exposure layer, which is fully extensible - allowing new 
analytics attributes and use cases to be added without coding.

Statistical service

High-performance database
optimized for rapid ingestion and
efficient historical queries.

Executes ML models to predict
network behavior, detect anomalies
and generate proactive insights.

Predictive service

OperationalCarrier-grade 
availability

Ensures continuous
performance and 

reliability.

Flexible deployment 
models

Supports centralized, 
distributed or hybrid 
cloud deployments, 

optimizing performance, 
cost and manageability.

Seamless integration
Easily integrates with 

existing OSS/BSS 
systems, legacy analytics 
and cloud-native DevOps 

and observability tools.

Modular
architecture

Built on a cloud-native 
microservices framework, 

NWDAF enables operators to 
scale, upgrade and extend 

analytics capabilities seamlessly, 
adapting to evolving network 

demands and business 
objectives without disruption.

Security and privacy
Incorporates OIDC-based 
authentication for strong 

data protection.



HCLTech is a global technology company, home to more than 226,600 people across 60 
countries, delivering industry-leading capabilities centered around digital, engineering, 
cloud and AI, powered by a broad portfolio of technology services and products. We work 
with clients across all major verticals, providing industry solutions for Financial Services, 
Manufacturing, Life Sciences and Healthcare, Technology and Services, Telecom and 
Media, Retail and CPG, and Public Services. Consolidated revenues as of 12 months ending 
September 2025 totaled $14.2 billion. To learn how we can supercharge progress for you, 
visit hcltech.com.

hcltech.com

HCLTech differentiators
Over 20 years of experience in successfully engineering and deploying 
telecommunication applications and network functions, including 5G 
and hybrid 4G/5G networks, trusted by leading global Communication 
Service Providers (CSPs).

Experience setting up high throughput and low latency country-wide 
cloud deployments, handling tens of billions of transactions daily with 
consistent and accurate data processing. 

Proprietary and robust no-code platforms that support new use cases 
and allows customization of existing use cases
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