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The Open Radio Access Network (O-RAN) 
architecture disaggregates the traditional RAN into 
Radio Unit (O-RU), Distributed Unit (O-DU), and 
Central Unit (O-CU) using standardized interfaces.

Since the RAN is the largest contributor to mobile 
network energy consumption, improving  O-RU 
energy efficiency is essential. The power amplifier is 
the dominant source of O-RU power consumption, 
thus motivating the development of energy-efficient 
O-RU management to adapt to traffic demand.

Goals

● Implement the June 2026 O-RAN/OSC Energy 
Saving demonstration at WINLAB using an 
open-source K3s Kubernetes platform.

● Enhance M-Plane management of energy saving 
features on the O-RU for energy efficiency.
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Deployment Tools:
● Ansible - Deployment automation
● Open-source K3s Kubernetes - 

Container  orchestration
● Docker - Container Platform
● WINLAB SB1 testbed - 

Deployment Platform
● Ubuntu Linux - Operating system
● Open-source O-RAN Software - 

OAI, Duranta, ONAP

Kubernetes Deployment:
● Deployed an open-source K3s Kubernetes 

environment. Integrated Duranta O-CU, SMO, 
Non-RT RIC, OAI Core, and ES rApps

● Configured Multus CNI, local-path StorageClass, 
and Strimzi Kafka version

O-DU Deployment:
● Implemented the Duranta O-DU deployment 

using Docker. Established F1 connectivity and 
fronthaul communication with benetel O-RU

UE Integration:
● Configured the Quectel RM520N-GL 5G UE and 

subscriber profile. Successfully established UE 
registration and PDU session.
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Successfully deployed O-RAN open source 
platform enhancements with validated 
control-plane functionality.
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Open-Source Contribution
● Built upon the OSC June 2026 O-RAN Energy 

Saving open-source deployment framework, and 
made contributions to open-source.

● Enhanced the deployment by implementing it on 
an open-source K3s kubernetes platform and 
adapting it for a different O-DU server. 

SB1 Deployment Architecture

Quectel
UE

Duranta 
O-DU

OTA

Benetel
O-RU

Open 
Fronthaul

Duranta 
O-CU

F1 OAI 
Core

N2/N3

Non-RT RIC

          
ES 

rApps

SMO

O1 O1

Internet

N6

● UE - User Equipment
● RU- Radio Unit
● DU-Distributed Unit
● CU-Central Unit
● SMO-Service Management 

and Orchestration
● RIC - RAN Intelligent 

Controller
● ES rApp - Energy Savings 

application
● OFH-MP - Open FrontHaul 

Management Plane
● OTA- Over The Air
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