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Al-RAN: Al-Radio Access Networks

Al-RAN integrates Al capabilities into RAN operations
over a common accelerated infrastructure.
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Al-RAN Alliance

Three Items

Focus Areas

Applications

Al-for-RAN *T%T‘
a2l

Focuses on using Al to optimize
the performance of the RAN
itself

+ Al-Native air interface and
signal processing

* Positioning and beam
management

* Radio resource management
and scheduling

* Energy and spectrum
efficiency

* Network optimization and
anomaly detection

Reference: Softbank AI-RAN Whitepaper (2025-01)
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Al-and-RAN
[ﬁ RAN

Focuses on the coexistence,
synergy, and management of Al
and RAN workloads on the same
infrastructure

* Design architecture and
components of multi-tenant
system

+ Lifecycle management of Al
and RAN workloads

+ Validating the multitenancy
scenarios

« Data center optimization for Al
and RAN workloads

din,MIT ab

ing Information Te

868

sﬁe

Explores utilizing the RAN
infrastructure to provide
external Al services

and applications

Al-on-RAN

* Al-based multimedia
applications

+ Al-based security

* Al-based automation and
industrial applications

* GenAl/Al-based network
services

» Efficient AI/ML model
splitting



@

TAIWAN BEFIiER
TECH Dept. of Electronic and Computer Engineering (ECE)

Al/ML Platform

Al/ML Training Platform

* Model Training _

°* Model Fine-Tuning
°*  Model Management

Al/ML Deployment Platform

°*  Model Deployment —

Metric & Result Collection
* Inference Node Real-Time Monitoring

Inference Host
*  Model Inference Service

* Al Service Load Balancing '

Al Al Al
e {: Model / \ Model Model

Cloud

MITLab Al/MLTraining Platform
‘ Model Training System
\

Training H Fine-Tuning

{ Model Management System ]

Core Network
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Al-and-RAN

SMO

MITLab AI/ML Deployment Platform

[ Model Deployment System ]

[ Inference Management System ]

[ Messaging System ]

Non-Real Time RIC

rApp with MITLab AI/ML SDK
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Near-Real Time RIC

o1 [dAPP with MITLab AI/ML SDK‘ ill ,l: [XAPP with MITLab AI/ML SDK
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Inference Host
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Use Case: Smart Farming

Al/ML Training Platform
AlI/ML Deployment Platform
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Al-on-RAN

Digital Twin Platform

Tracking System

Edge Server

Cloud

5G environment

MITLab AI/ML Deployment Platform
Deployment

Inference Service
A

MITLab AI/ML Training Platform

Training Publishing

Tuning
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Tracking System & Digital Twin Integration

5G environment

Core network

gNB

Digital Twin
Streaming

Smart Farming Usecase

- Digital Twin Platform
- Al-Tracking System

Edge Server
MITLab AI/ML Deployment Platform
Deployment Inference Service

Training  Tuning

Cloud
MITLab AI/ML Training Platform
Publishing

gNB

Smart Farming - Server Room

Smart Farming
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Intent-based Network Al-for-RAN

Sensing and Intent Drive the RAN Together

{ World H Sense H Predict
{ Intent HTranslateH Control

RAN
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One Sentence Becomes a Service Level

Plain words in, measurable targets out

Guarantee

video quality

—>| Intent-Driven RAN Agent  —> BEA
service level target

Operator Dynamic 5Ql
sets the QoS class

QoE
Verify: SLA met _{ Radio Access Network }—»{ Viewers }

QoS / QokE: Quality of Service / Quality of Experience SLA: Service Level Agreement
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The RAN Agent Running on a Live Testbed

Energy saving,

Three things to watch for

# Samsung SM-A5660
516 @8

= {irerf3

Room empty + traffic settled — re-entering sleep Back in sleep.

192.168.137.79
« PEE state: active — sleep v/ (current 80.0 W, BBU 65 W +RU 15 520
)
« UPF: 0/ . .
" 5
Agent action
(Task tracker not applicable — daemon owns policy state) g
Upload oy —

{#F8 ADB Ei FFmpeg i&isRi% UE » LT iPerf 8HATR RIS - ADB 2 e N etwo I’k resu |t

Android Debug Bridge » UE R{ERE & IR - iPerf AREAMRELE -
Use ADB and FFmpeg to remotely control the UE and run iPerf, creating a high-traffic scenario.
ADB is the Android Debug Bridge, UE is user equipment, and iPerf measures network throughput.
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What This Work Contributes

€ AI/ML platform and digital twin Contact
e Intent-based network
e RAN agent on a live testbed

Open to EU collaboration
« Shared intent formats
« Benchmarks for RAN agents

Prof. Jeng-Shiou Leu
Dean, College of Electrical Engineering and Computer Science,
National Taiwan University of Science and Technology



