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Organization Profile

Jio was launched in 2016 to empower every Indian
with affordable access to a digital life—a gateway
to the world—enabled with the world's best digital
technologies. Today, Jio has not only ushered in
a digital revolution across India, in how Indians
connect to the world, but also in how India will go
on to shape the digital future. With Over 470 +
Million wireless subscribers, Jio became the world’s
number one telecom operator by data consumption
in April 2024. Today, Jio is the largest operator in
India and the 2nd largest single-country operator
in the world, offering services such as connectivity,
fibre, mobile devices, apps, and business solutions.
There is a rapid roll-out of 5G services in every nook
and corner of the country with roaming services in
150+countries.

Website

WWW.jio.com

Project Summary

As India raced into the digital future, Jio introduced a groundbreaking
service: Jio AirFiber. Designed to deliver gigabit-speed broadband
over the air using 5G and unlicensed band radio (UBR) frequencies,
AirFiber doesn't require traditional fiber lines to the home. Instead,
it uses rooftop or in-building equipment to receive wireless signals
directly from nearby towers. The result is an internet service that is
fastto deploy, easier to install, and perfectly suited for dense urban
areas or hard-to-reach regions where traditional fiber buildouts
would be costly or slow. But deploying a service like this at a national
scale—within months—demanded reimagining how telecom networks
are planned, activated, and optimized. That's where GIS stepped in.

Challenges

Jio's goal was to offer Fixed Wireless Access (FWA) based high-
speed broadband across India in the shortest time possible. But
to achieve this incredible goal, their team needed to overcome a
unique combination of scale and precision. India spans over 3.28
million square kilometers and includes some of the world’s most
varied terrain—from high-rise apartment clusters in Mumbai to dense
forests, rivers, and rural villages. The UBR based AirFiber solution
required precise line-of-sight (LoS) between tower equipment and
customer premises, meaning Jio couldn't rely solely on traditional
RF coverage models and fiber buildouts. Instead, the company
needed to build a comprehensive geospatial system to determine
signal feasibility down to the individual apartment floor across tens
of millions of buildings.

Adding to the complexity, the AirFiber deployment had to happen
in under 12 months. With phased tower activations, leveraging
both 5G and UBR technologies, the deployment required real-
time prioritization based on customer demand, terrain and built
environment interference, and signal strength. Traditional systems
were not designed to operate at this data volume or spatial
complexity. Jio needed a solution that could support billions of
spatial calculations, model 3D signal pathways, integrate with their
existing OSS/BSS landscape, and ultimately drive real-time business
decisions for marketing, sales, and service delivery.



The Solution

Jio turned to geospatial technology to power every stage
of its AirFiber deployment. At the heart of the effort was a
national-scale 3D GIS system built on Esri's ArcGIS platform.

What makes ArcGIS a key foundation in this effort is that it's
capable of ingesting massive datasets, delivering spatial
analytics, and enabling real-time visualization and decision-
making across departments in near real-time.
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AirFiber Feasibility Mapping

The first step for the team at Jio was creating a foundational
3D building database. Jio mapped over 100 million buildings
across India's top 900 cities and towns, achieving 98% accuracy
with 1-2 meters of precision. The GIS team then incorporated a
rich set of spatial layers, including digital surface models, road
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networks, vegetation, flyovers, and bridges. Using advanced
machine learning algorithms developed by their team in-
house, they matched new 3D models to existing 2D data
records, estimating the number of residential, commercial,
and mixed-use units in each structure.

3D Building Network Database
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This building-level intelligence became the cornerstone of
Jio's wireless planning. Each structure was further subdivided
into 3-meter point meshes to model signal availability at
every floor level. This meant every 10-foot by 10-foot section
of a building could be evaluated for signal strength and
availability, allowing the network team to assess exactly
where AirFiber service could be delivered—even before
towers were activated.

Next came radio frequency and coverage planning. Jio fed
its 3D GIS layers into a third-party RF simulation platform,
which used the building geometries, terrain data, and tower
locations to produce coverage maps. These maps visually
indicated signal strength and quality using color-coded
shapes—making it easy to determine which areas had strong
signal potential and which needed additional infrastructure.
With coverage maps in hand, the business team needed to
prioritize tower activations. Not all 300,000+ towers would

CASE STUDY

go live at once, so Jio used spatial analysis to identify which
towers could serve the highest number of viable customer
buildings. Once the towers were active, the team analyzed
billions of mesh points for signal quality and intersected
them with building and customer data. The volume of data
the team at Jio was using was staggering, with billions of
points being processed and then enriched with signal
information. To handle this load, Jio leveraged its in-house
big data platform alongside ArcGIS Pro, running over 20,000
concurrent licenses under Esri's enterprise agreement. This
allowed the company to scale processing capabilities without
delay and keep pace with the aggressive rollout timeline.
Jio brought the power of GIS to life through a suite of
applications that served everyone from network engineers
to sales representatives and customer care technicians. Their
entire organization was leveraging location-based resources
to take on their daily tasks.
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3D Model of AirFiber Feasibility

Their flagship resource was a web-based GIS platform
designed for interactive visualization of buildings, towers,
and signal coverage. Teams could drill down to individual
buildings, floors, and even rooms to see whether a location
was serviceable via 5G or UBR. Green and blue indicators
made it easy to determine full or partial coverage, helping
field teams plan equipment installation and sales teams
qualify leads.
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The team at Jio also built _
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A complete and predictive Line-of-Sight model for UBR  surrounding structures. To achieve the planning and design

deployment needs, Jio developed a highly customized line of sight (LoS)
analysis engine within ArcGIS Pro.

Jio used UBR-based AirFiber, deploying high-power wireless

equipment on buildings to create line-of-sight links to

Line of Sight System Modeling
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The system evaluated antenna tilt, azimuth, beam width,
and customer building heights to determine feasible
communication paths. Each floor of a building was modeled
with 3-meter horizontal and vertical divisions, and every

customer point (CP) was assessed against nearby tower
sectors. The process also calculated Fresnel zones and
evaluated each CP based on signal clarity and distance.
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AirFiber Serviceability Modeling

To meet business requirements, Jio needed to assess
nationwide coverage scenarios in under a week. This
demanded massive compute power, so the team answered by
deploying over 200 high-performance servers—each running
50 to 100 concurrent instances of the Jio LoS model. Jio
leveraged ArcGlIS Pro licenses at an unprecedented scale.
At its peak, the team was consuming more than 20,000
licenses simultaneously—a feat made possible only through
Esri's enterprise licensing support.

The result was a complete, and predictive, LoS model for
UBR deployment published as a web and mobile application
for field verification and service planning alike. Incredibly,
Jio achieved 92% accuracy in its UBR coverage predictions
across India’s urban centers, dramatically accelerating service
rollout and increasing customer satisfaction.
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AirFiber Feasibility ‘Go Live’ Modeling
L]
Conclusion

By combining high-resolution geospatial data, custom
analytics, and scalable cloud infrastructure, Jio has created
a new model for delivering broadband in the 21st century.
AirFiber is more than just a wireless product-it's a testament
to how location intelligence can transform network economics,
customer experience, and digital inclusion.

From data preparation to planning, execution, and
maintenance, GIS has been the connective foundation
of Jio's AirFiber program. It has unified business units,
enabled smarter decisions, and allowed one of the world's
most ambitious telecom rollouts to happen on time and at
an incredible scale. Looking forward, as Jio continues to
evolve its digital platform, GIS will remain at the heart of its
strategy—connecting towers to homes, signals to services,
and customers to what's important in their lives.
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