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PREFACE
The global impact of 4G has led to increased
mobile usage and enhanced network performance. 
5G networks will carry this momentum by delivering 
robust performance, mobility, and connection speed. 
Compared to 4G/LTE networks, 5G will be more than 
just a service enhancement; it represents a
purpose-built technology designed to support 
connected devices and automation systems.

Big-data analytics will no longer be an afterthought; in fact, data 
analytics has been widely accepted as a critical enabler for 5G 
networks. It will play a vital role in bringing accurate business 
insights and future predictions across the network and related 
applications.

The critical analytics derived from the available data will 
enable 5G vendors to develop strategies for advancing 
business acumen across the network, related applications, and 
connected devices.

This paper highlights the role of data analytics in the context of 
5G networks. The role of integrated analytics functions, such as 
Network Data Analytics Functions (NDAF), predictive analytics, 
cognitive analytics, and network intelligence is a key enabler for 
network operators to deliver expected excellence.
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INTRODUCTION
Unlike previous generations, 5G will be more than just a network. It’s a purpose-built technology designed to connect 
devices and comes with varied industrial utilizations. This newest generation of networks will provide high-speed 
internet with ultra-low latency. It will be a catalyst for industrial automation, AI/ML advancements, AR/VR applications, 
security features, sensory data collections, and other mission-critical communication systems. The data moves more 
than 10x faster than its 4G predecessors.

Three key technology enablers ensure the speed, latency, and connectivity of 5G networks: 

Figure 1: Promising 5G applications

2



This white paper highlights the critical importance of how analytics is a critical enabler of 5G telecommunication 
networks and how analytics will be a driving influence in assuring the success of the digital transformation. This 
paper provides holistic information on data analytics in the context of the 5G network that enables several key 5G 
functionalities, empowers infrastructure, and delivers necessary support to streamline operations and improve business 
output.

Additionally, we have also shed light on more advanced functionalities like edge computing, edge analytics, and 
cognitive analytics that will give impactful support in detecting uneven consumer patterns, technical glitches, potential 
opportunities, consumer behavior, and improvement in overall network quality.  

Its ultra-high-speed is 
supported by enhanced 
Mobile Broadband (eMBB). 
The speed will enable 
users to download a 15GB 
full-length HD movie in 
6 seconds on full-scale 
operations.

Ultra-Reliable and Low 
Latency Communications 
(URLLC) promises a stable 
network and enables the 
lowest possible latency 
during connectivity. Due 
to quick reaction time, this 
ultra-low latency will deliver 
more efficient results for the 
autonomous vehicles industry.

Massive Machine-type 
Communication (mMTC) 
will enhance utilization 
for Internet of Things 
(IoT) applications. This 
will support electronics, 
software, and sensor 
networks to collect and 
exchange data effectively.
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5G – CREATING NEW 
ECONOMIC AND SOCIAL 
VALUES 
The social and economic impact is much more significant than in previous network generations. And to understand the 
economic and social value, we have identified four critical stakeholders in the deployment and adaption stage:

Regulatory & 
compliance agencies 

on a national 
scale, such as the 
communication 

commissions, European 
Commission, and 
information and 

technologies ministries

Regulators & 
policy makers

Organizations such 
as the international 
telecommunication 

union, GSMA, 3GPP, 5G 
Alliance for industries 
and automation, and 

5G associations

Global standards 
associations

Network operators, 
network equipment 
and technological 

enablers, equipment 
installation companies, 
and software services 

providers

Technology 
providers

The organizations 
focused on public-

private partnerships, 
such as World Bank, 

International Monetary 
Fund, United Nations 

Agencies 

Public-private partner-
ship organization 
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Soon, 5G will be driving economic growth and will act as a signature of sustainability for many economies. Intelligent 
connectivity and faster speed will make 5G a catalyst for the 5th generation industrial revolution, with an estimated 
$13.2 trillion of global economic value by 2035. 

Figure 2: 5G contributions to the global economy
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The ability of a 5th generation network to support 
connectivity on various devices on an individual and 
industrial scale (IoT, Sensors), brings the ability to convert 
extensive big data-at-rest and data-in-motion. This 
conversion of data will provide actionable business 
intelligence for organizations.

Telcos are already extensively utilizing data to drive 
business value. In 5G networks, modern data analytics 
algorithms are applied to handle and extract actionable 
insights from disparate data sources. The systematic 
approach to big data will dramatically help make 
intelligent systems and decisions. 

For the functional side, the data is collected from various information sources like 
wireless channels, network load, configurations, profiles of users, etc. When collected, 
the data is further processed, and necessary transformation and normalization are 
applied. 

The results are then processed and required models are developed for necessary 
knowledge extractions. These models can employ collected information to optimize 
the operations of a network and its performance. Analytics will continue to support 
various organizational domains: policy management, security, and control functions.

The application of data analytics covers a wide range of 
operations such as network, management, control, and policy 
management.

ANALYTICS: THE 
OUTSETS OF 5G 
NETWORKS 
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Figure 3: Interconnected 5G and Analytics use cases in everyday life
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On the operational side, for managing 5G infrastructure, analytics lies at the heart of 5G networks. Radio access, core 
and transport network standards, and 5G infrastructure are highly distributed and multivendor. The network needs 
automation and data-driven insights (both in real-time and historical) to function correctly for efficient infrastructure 
management. The built-in core analytics functionality allows this network to deliver operations at scale based on 
actionable business insights. 

Big data analytics is inherently synergized with 5G functions such as SDN (Software Defined Networking), NFV (Network 
Function Virtualization), and 5G-MEC (Mobile Edge Computing). It enables vendors to offer NaaS (Networking as a 
Service) with lower CAPEX (Capital Expenditure) and OPEX (Operational Expenditure). To achieve the expected service 
excellence, we have identified some of the most vital data functions that will shape the efficient 5G service road map. 

Data analytics helps the service provider improve customer 
experiences and utilize their investments to create reliable 
revenue streams. Network Data Analytics Function (NWDAF) 
lies at the core of the 5G network and enables advanced 
predictive and proactive network operations. 

5G Network Data Analytics Function (NWDAF) is a core 
function in designing to streamline how core network data 
is produced and consumed and help generate actionable 
insights for enhanced user experience. 

NWDAF collects data from other 5G core functions, i.e., 
equipment, network, operations, administrations, and 
maintenance (OAM) systems. Once collected, 5G core, 
cloud, and network can use the data to generate reliable 
analytics.  

INHERITED DATA ANALYTICS 
FEATURES IN 5G NETWORKS 

Network Data Analytics Function (NWDAF)
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According to the 5G PPP Architecture, the analytical framework (5G PPP Architecture) of a 5G network utilizes NWDAF 
capabilities at different layers, including:

The NWDAF function can also infuse AI/ML intelligence in a 5G network

Core Network Domain 
(NWDAF)

Application Function 
Level (AFDA) 

Bigdata Management & Orchestration 
(Bigdata & Management Data 

Analytics Function- MDAF)

User Equipment / RAN 
(Radio access network) 

(DAF) 

NWDAF Architecture 

Figure 4: Architecture of NWDAF in 5G system
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In the context of 5G networks, the mobile network operators (MNOs) would need robust techniques to process this 
unprecedented data growth and turn data-in-rest into data-in-motion. In this arrangement, the opportunities for using 
predictive analysis will be vital to unlocking the true potential for highly advanced analytics.

Predictive analytics uses historical data to predict the recurrence of specific network events. The predictive analysis 
can treat such events using Artificial Intelligence (AI) and Machine Learning (ML) models.
 
A predictive analytics network enables service providers with:

In 5G networks, predictive analytics acts as a catalyst due to a dedicated data analytics function for networks. 
Network Data Analytics Function (NWDAF) and Network Exposure Function (NEF) are centralized platforms for predictive 
analytics in a 5G network. The network functions like NWDAD and NEF are designed to fetch data from multiple sources. 
The gathered data by NWDAF and NEF are then fed into the analytics engine to provide necessary insights.

Predictive analytics in 5G networks

Maintain Quality of Services (QoS), Service 
Level Agreements (SLA), and Quality of 
Experience (QoE) by tuning the services 

according to requirements. 

Minimizing network disruption by 
lowering the downtime

Predict performance-related issues 
before they occur

Maximize return on network-capacity
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The complexity of the 5th generation network is high due to the involvement of multiple layers like physical RAN (Radio 
Access Networks) assets, spectrum usage, distributed computing nodes, and much other Software-Defined Networking 
(SDN) integrations. 

Therefore, Operations and Business Support Systems (OSS/BSS) like service, quality, signals, and infrastructure might 
become complicated to manage in case of error/failure (due to involvement of multiple functioning layers). With the 
help of massively available data, the core analytics function performs self-diagnostics and self-managing with minimal 
or no human intervention.

Big data, mobile cloud, and 5G networks together make an intelligent 
world. Faucets like security, public safety, and health demand analytics 
in real-time. Multi-Access Edge Computing (MEC)-based analytics 
promised by 5G networks lays the rock-solid foundation for supporting 
mission-critical applications. 5G networks have the capacity not only 
to analyse but also to trigger a response. Due to edge computing 
technologies, the results are available within seconds for further 
processing. 

Edge analytics can provide 5G vendors with a granular level of intelligence generated from network services and 
devices. Moreover, edge analytics also instructs parameters like KPIs, times, service rating scores, and location history 
on a real-time basis. 

The Network Intelligence Function

UNDERSTANDING THE
RELATIONSHIP BETWEEN 5G 
AND EDGE COMPUTING & 
ANALYTICS 
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Edge broadband like speed and ultra-reduced latency allow 5G networks to take advantage of edge analytics, and 
edge computing results in reduced cost and improved performance. 

Capable of autonomous decision 
making since insights are 

identified at the data sources

Better security and privacy since data 
types like video and camera sensory 

data aren’t stored

Low cost of data transfer, since 
only reliable or cleansed data is 
stored at the data warehouse

Figure 5: The workflow of edge analytics in a 5G system
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Several descriptive and diagnostic data analytics (function) in previous networks are used for network quality 
domains like Mobile Mobility Entity (MME). However, when it comes to 5G, there is significant room to put predictive and 
prescriptive analytics to use. This enables operators to predict events before they happen. Through this, vendors can 
adopt a preemptive approach to ensure smooth network operations.

Moreover, some of the network quality-related parameters for service improvement are listed below:

IMPROVEMENTS TO
NETWORK QUALITY

5G has introduced network slicing support for network configuration and optimization for individual services. However, 
due to heterogeneous network deployment, traffic demands at diverse locations, and service assurance, for each slice 
demand complex network and operations management. 

Data analytics is one key enabler for network automation via intelligent features like quality prediction, energy 
efficiency improvement, and interference handling.

The newest 5G mobile networks are envisioned to be heterogeneous (integrating all previous radio access network 
generations). While at the same time introducing the latest technologies such as Radio and Millimeter Wave (mm-
Wave). A 5G network has to work under various service assurance due to its support for different access technologies, 
backhaul limitations, and connectivity options in other areas.

To this end, data analytics, specifically predictive analytics for enabling configuration and optimization, can be 
beneficial for meeting dynamicity and scalability requirements. However, the intervention levels depend upon the 
requirements.

Network automation and quality

Service-related parameters
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Close-loop, self-healing, and self-optimizing AI/ML applications and networks are essential for 5G service requirements, 
service creation, and user behavior. Often it is known as augmented analytics or AI analytics. With this technology, two 
fundamental solutions required to keep up with 5G networks can be developed by telecoms.

Anomaly detection along with forecasting will be important facilitators for the management of these networks and 
meeting service expectations for transformative technologies, such as IoT, remote surgery, and autonomous vehicles. 
As expected, 5G would be creating data for logs, events, and time series in values unimaginable at the moment, and 
the pace at which it would grow would be neck-breaking.

COGNITIVE ANALYTICS 
LEVERAGING AI/ML IN 5G
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It is one of the crucial elements that ensure customer support and the underlying network system can self-organize 
to match high-level service requirements that are necessary for critical application support. That is where proactive 
anomaly detection comes in; a data-driven analytical approach – using machine learning as a key enabler – to 
streamline anomalies with intelligent protection layers for proactive detection and defend against irregularities and 
deteriorated service KPIs.

It will be critical for service providers to be able to automate the creation of network slices to support new usage 
patterns. Forecasting user demand ensures that adequate network resources are allocated, produced, and scaled 
in advance of demand. The key value proposition for 5G service providers will be to move from service production to 
service consumption to fulfill shifting consumer demands.

Anomaly detection

Forecasting demand and behavior

Figure 6: Anomaly detection against data points, events and observation along with time and variables  
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Figure 7: AL/ML components for a cognitive 5G network



Anomaly detection based on AI/ML can be leveraged to highlight latency issues in autonomous vehicles, prompting 
the orchestration layer to create new network slices to improve performance. Furthermore, it can be used for real-time 
traffic forecasts to spin up and down network segments. Anomaly detection and forecasting will also play a key role in 
dynamically managing 5G radio resources in combination with Self-Organizing Network (SON).

Forecasting and anomaly detection is done in silos, in today’s telco landscape. After spending ample time in data 
organization, data experimentation, model preparation, and results interpretation, teams strive to produce those 
models.

To avoid obstacles, it is recommended for a service provider to offer development support for the above-mentioned 
modules: Anomaly detection and forecasting. 

With the arrival of 5G, a new use case is already coming into the spotlight as both an opportunity and a threat to 
telecommunications service providers. As 5G progresses, industrial giants are gravitating towards managing their own 
private networks. Getting these networks would provide reliability, performance, and coverage along with complying of 
the stringent data security requirements.

Telcos will be able to supply private networks that satisfy customized demands by using network data to help identify 
potential customers and create and execute tailored network services. Before 5G, these types of networks were hard to 
be thought of. Now factories, airports, ports, or any kind of gated environment requiring reliable, secure, and massive 
connectivity can be offered by these networks.  

Over 70 licenses have been assigned to applicants for establishing private/campus 5G networks by regulators in a few 
European nations. Many more businesses across the globe will adopt the same method. However, organizations should 
be aware that there are four different types of 5G private networks to consider, depending on their goals and business 
requirements.

PRIVATE NETWORKS USE 
CASES
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This white paper has proposed an enhanced role of analytics in 5G architecture, which allows for end-to-end support in 
improved network functions. In particular, the value of 5G and data analytics to improve the operations.

In previous generations, networks carry so much data, but much of its part went unutilized. The newest generation of 
networks, the 5G network, need hyper scalable data analytics support. Data analytics platforms can unify, orchestrate 
and analyze network data across different verticals like application business support systems (BSS) and operation 
administration and management (OAM). Only then 5G vendors will able to deliver full automation.

Based upon the core analytics, 5G vendors can self-asse ss, 
self-adjust, and even perform complex tasks without human 
intervention more promptly. Therefore, the correlation of 
these technologies will become truly transformative as they 
become more widespread across economies.

Ideal for large-scale 
operations and 

for needs, such as 
reliability and security

Independent 
network

Optimum for numerous 
companies at similar 

location

Shared
network

Best for companies that 
don’t want to deal with 
physical infrastructure

Access
network

For enterprises that 
want to create private 

and virtual network 
through physical 

infrastructure

Network
slicing

IN A NUTSHELL
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Systems Limited is Pakistan’s global SI company that holds the distinction of being the country’s first-ever software 
services company. Since 1977, Systems Limited has stayed at the leading edge of innovation to deliver the promise of 
digital technology to a wide array of industry verticals both locally and internationally. Our expertise in data analytics 
and modern business intelligence helps businesses unlock multi-fold outcomes by harnessing the true value of all 
disruptive, next-generation data solutions.

ABOUT SYSTEMS LIMITED
20

Authors:
Eraj Mehmood – AVP, Data Analytics 
Abid Shafiq – Principal Consultant, Data Analytics
Haras Ali – Senior Business Analyst, Data Analytics 
Ammar Afzal – Junior Consultant, Data Analytics 


