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Executive Summary 
 
The QoS-Based Resource Optimization (QoS-BRO) xApp is a cutting-edge 
application developed by Net Reply to enhance Quality of Service (QoS) in 
radio access networks (RAN). Leveraging real-time data and advanced 
machine learning algorithms, the xApp dynamically allocates radio network 
resources to meet changing user demands and service requirements. 
Tested in the BT Lab using VMware’s RIC platform and VIAVI’s RIC Test 
environment, the xApp demonstrated its ability to optimize network 
resources effectively, improving both reliability and throughput. This 
solution marks a significant advancement in resource management within 
O-RAN-compliant architectures. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



App Description 
 
The QoS-BRO xApp is designed to address inefficiencies in static resource 
allocation strategies within RAN environments. By integrating with the O-
RAN RIC via the E2 interface, it provides dynamic, real-time resource 
allocation across different network slices, ensuring optimal service delivery. 
Key Problems Addressed: 

• Static and inefficient PRB quota allocation across network slices. 
• Inability to adapt to fluctuating network conditions, leading to QoS 

degradation. 
Solution Overview: 
The xApp employs machine learning-driven mechanisms to monitor 
network conditions and dynamically allocate resources, ensuring robust 
QoS even in challenging environments. 
 
 
 
 
 
 
 
Key Features 

1. Dynamic Resource Allocation: Automatically adjusts PRB allocations 
based on real-time network conditions and traffic demands. 

2. Real-Time Monitoring: Tracks and adapts QoS parameters to ensure 
consistent service delivery. 

3. E2 Interface Integration: Seamlessly interacts with O-RAN architecture 
for scalable and interoperable operations. 

4. Machine Learning Algorithms: Utilizes predictive analytics to optimize 
resource efficiency and enhance throughput. 

5. Multi-Slice Support: Enables tailored resource allocation for diverse 
network slices, such as eMBB, MIoT, and URLLC. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Technical Specifications 
Deployment Environment: 

• RIC Platform: VMware dRIC (Near-RT RIC) version 2.0.3 
• E2AP Version: 2.0 
• E2SM Versions: 

o KPM: Version 2.0 
o RC: Version 1.03 

Testing Configuration: 
• E2 Node: VIAVI RIC Test environment with urban propagation model. 
• Cells: 62 cells across 5 frequency bands. 
• User Equipment (UEs): 500 UEs with diverse mobility patterns and 

planned scale-up. 
• Service Slices: 

o eMBB 
o MIoT 
o URLLC 

• Services Tested: Video, Voice, V2X, and District Automation. 
Integration Details: 

• Kubernetes Environment: Deployed in isolated pods within a Kind 
(Kubernetes IN Docker) cluster. 

• Key Interfaces: 
o E2SM-KPM-RANFunction-Description: For monitoring key 

performance metrics. 
o E2SM-RC-RANFunctionDefinition: For radio configuration 

adjustments. 
• Message Flow: Subscription requests, indication messages, control 

requests, and responses, as per O-RAN standards. 
 
 
 
Conclusion 
The QoS-Based Resource Optimization xApp by Net Reply represents a 
significant innovation in RAN resource management, demonstrating strong 
performance in its initial tests. By dynamically adapting to network 
demands and integrating seamlessly with O-RAN standards, the xApp 
delivers enhanced QoS while optimizing resource utilization. 
 
The xApp’s testing in the Lab environment provides a solid foundation for 
wider deployment, underscoring its potential to revolutionize RAN 
operations. As part of the broader ARIANE Project, further evaluations will 
showcase the interoperability and combined impact of multiple intelligent 
applications. 
Net Reply's commitment to advancing RAN intelligence is evident in this 
milestone achievement, paving the way for enhanced network efficiency 
and superior user experiences. 
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