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CASE STUDY

Delivering Robust  
Connectivity at Major Events
CloudRAN.AI has demonstrated how its 5G hyper-cell solution can  
remove the need for cell handovers and increase capacity

When tens of thousands of people attend major events, 
mobile phone networks typically become congested 
making it hard for spectators to get a connection. At 
some events, such as motor races, this challenge is 
compounded by the length of the track and the need 
to provide continuous connectivity to fast moving cars, 
which are subject to the Doppler Effect – relative motion 

       Highlights  
•	 Providing reliable connectivity at major events spanning a large area, such as a race track, can be  
	 very difficult
•	 To address the challenges presented by high-speed handovers between cells, CloudRAN.AI has  
	 developed a solution that replaces multiple cells with a single hyper-cell
•	 In tests at a major race track in Brazil, CloudRAN.AI’s private 5G network reliably transmitted HD  
	 video from up to eight cars simultaneously
•	 The 360-degree live video feeds from inside the cars can be transmitted to broadcasters to give  
	 viewers an immersive experience
•	 The solution could also be used to boost the cellular network capacity for spectators at major  
	 sports events

between the source and receiver of radio waves changes 
the frequency of those waves.

In the summer of 2024, CloudRAN.AI, a start-up based 
in Singapore, successfully tested a potential solution to 
these challenges. At the Autódromo Velocitta in Brazil, 
CloudRAN.AI deployed a private standalone 5G network 



that covers the entire track with a single  
“hyper-cell” created by merging the coverage 
provided by three base stations. Autódromo  
Velocitta, which has a capacity of 60,000 people, 
hosted the Formula 1 Lenovo Grande Prêmio De  
São Paulo 2024. 

CloudRAN.AI’s solution is designed to relay live 
360-degree high-definition video feeds from the 
cars, which can be travelling at 250 km/h, and also 
supplement the public cellular networks used by 
the spectators. The live videos from the vehicles are 
transmitted from the private network’s core to the 
broadcaster covering the race, so that viewers can 
see the perspective of the drivers. 

Lion Li, Director of Product Management of  
CloudRAN.AI, says the hyper-cell can reliably 
connect eight vehicles simultaneously, relaying  
video from three cameras in each car, as well as key 
telemetry information, such as the speed of travel 
and the temperature of various components.  
To provide continuous coverage to the fast-moving 
race cars, the CRAI HyperCell solution uses an  
algorithm to anticipate the frequency shift caused  
by the Doppler Effect and compensate for it, while 
also avoiding the need for handovers between  
base stations.

To merge the coverage provided by the three base 
stations into one hyper-cell (see graphic), CloudRAN.
AI takes advantage of the 5G standards, which  
allow for multiple base stations to employ a  
single centralised unit (CU), which then uses the 
standardised nFAPI interface to coordinate with the 
distributed units (DUs) and radio units (RUs) in the 
individual base stations. Although the CU and DU  
run on a standard cloud platform, the full physical 
layer functionality is offloaded to the RUs.

This topology removes the connectivity problems 
caused by hand overs between different base 
stations, Lion Li explains. These issues can include 
high levels of latency, which would cause the live 
video to freeze or stutter, and dropped connections 
as the car moves from one cell to another.

Integrating private and 
public networks

The CRAI HyperCell solution is also designed to  
help mobile network operators accommodate the 
surge in demand for connectivity on race days.  
CloudRAN.AI can integrate the private network  
into the public cellular networks using a  
multi-operator core network (MOCN), thereby  
allowing spectators at the race track to benefit  
from the additional capacity (see graphic).  
The pilot solution in Brazil uses the 3300-3800  
MHz band, which offers a good balance between 
coverage and capacity. The network is configured to 
provide more capacity to the uplink to support the 
live video feeds from the cars. 

The pilot at the Autódromo Velocitta was the first 
time CloudRAN.AI has deployed this network  
topology outside of its labs. The network was able 
to deliver an average uplink capacity of 230 Mbps, 
meaning each vehicle could comfortably upload 
video at 20 Mbps, with a total transmission power  
of 20 watts.
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Lion Li - Director of Product Management of CloudRAN.AI

This topology removes the  
connectivity problems caused by 
hand overs between different base 
stations. These issues can include 
high levels of latency, which  
would cause the live video to 
freeze or stutter, and dropped 
connections as the car moves  
from one cell to another
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To ensure the base stations wouldn’t interfere with 
each other, CloudRAN.AI ran simulations before the 
actual deployment. These simulations enabled it to 
optimise the network’s throughput across the  
race track. 

Lion Li says its private 5G solution is very cost 
competitive. “The cloud-native technologies make 
the private 5G solution very simply for deployment 
,just like setting up a traditional Wi-Fi network,” he 
adds. “Without any complicated configuration, the IT 
engineer only takes an hour to install, and the base 
station could start to work through plug and play 
technology.” 

Following the successful pilot, CloudRAN.AI is 
aiming to secure two or three partnerships in  
2025. To deploy its solution commercially, the  
start-up is working with both event organisers and 
mobile network operators (MNO) to deploy its  
solution commercially in Brazil and elsewhere.  
While broadcasting live coverage of motor sports 
present a very specific set of challenges, other major 
sports events could also benefit from more mobile 
network capacity. 

“From the MNO point of view, they have some pain 
points at football games when they have some public 
traffic surge, as there will be a lot of subscribers at 
the game,” explains Lion Li. “The user experience is 
not that good. We can ask the operators to deploy 
our network and share it with the football club or 
some other game owners with a RAN sharing  
business model.”
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Lion Li - Director of Product Management of CloudRAN.AI

The cloud-native technologies  
make the private 5G solution very  
simply for deployment ,just like 
setting up a traditional Wi-Fi 
network. Without any complicat-
ed configuration, the IT engineer 
only takes an hour to install,  
and the base station could start 
to work through plug and play 
technology
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About the GSMA

The GSMA is a global organisation unifying the 
mobile ecosystem to discover, develop and deliver 
innovation foundational to positive business  
environments and societal change. Our vision  
is to unlock the full power of connectivity so  
that people, industry, and society thrive.  
Representing mobile operators and organisations 
across the mobile ecosystem and adjacent  
industries, the GSMA delivers for its members across 
three broad pillars: Connectivity for Good, Industry 
Services and Solutions, and Outreach. This activity 
includes advancing policy, tackling today’s biggest 
societal challenges, underpinning the technology 
and interoperability that make mobile work, and 
providing the world’s largest platform to convene  
the mobile ecosystem at the MWC and M360 series 
of events.

For more information, please visit the GSMA  
corporate website at gsma.com

Follow the GSMA on Twitter: @GSMA.

About the GSMA Foundry 

The GSMA Foundry is the go-to place for  
cross-industry collaboration and making positive 
change happen, supported by leading technology 
organisations and companies. By bringing  
together members and key industry players,  
engaging, and unifying the end-to-end connectivity 
ecosystem, the GSMA is solving real-world  
industry challenges. 

Our vision is to unlock the full power of  
connectivity so that people, industry, and society 
thrive. This enables the mobile industry’s mission:  
to connect everyone and everything to a  
better future. 

Find out more, or submit a new project idea, at  
gsma.com/Foundry 

About CloudRAN.AI

CloudRAN.ai is AI-driven private 5G solution provid-
er, aiming to removing the complexity of cellular 
technology through AI, accelerating the global adop-
tion of private 5G and supporting the digital trans-
formation of enterprises. A subsidiary of CloudNet.ai, 
an innovative company focused on AI native network 
and software from Singapore.

About this case study  

This case study is for information only and is  
provided as is. The GSM Association makes no  
representations and gives no warranties or  
undertakings (express or implied) with respect  
to the study and does not accept any responsibility 
for , and hereby disclaims any liability for the  
accuracy or completeness or timeliness of the  
information contained in this document. Any use 
of the study is at the users own risk and the user 
assumes liability for any third party claims  
associated with such use. 


