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Welcome to Raleigh: NC State at a glance

Land-grant R1 university, founded 1887
An anchor of the Research Triangle with Duke and UNC, Chapel Hill
e » o —= ‘ ‘;;‘. g V.\r lv,a»;‘;"’ i

o -

40,500+ >$765M #2 70+

students: the largest university record research expenditures in for research commercialization industry, government and
in North Carolina FY2025 (link) among U.S. public universities nonprofit partners on
Centennial Campus

#6 in public universities (without a
medical school)

Think and Do: 250+ startups from NC State research, with more than $1.7B in venture capital raised

NC STATE B9 ¢ Vijay K. Shah, PhD @ WN.,E’ESSQ



https://provost.ncsu.edu/news/2026/09/nc-states-endowment-reaches-an-all-time-high/

NC State ECE: where wireless, Al and networked systems meet

Department of Electrical and Computer Engineering, Koch Hall, Centennial Campus

Research areas

public grad Computer

#14 Engineering program (U.S. Communications,
News 2026; #27 overall)

Machine Learni d
COﬂtFO'S, Slgnal achine Learning an

Processing & Learning

2\

““d‘?rgra‘?'“ate Electrical Computer Architecture Electronic Circuits and Power Electronics and
#19 Engineering program (US. and Systems Systems Power Systems
News)
Physical Electronics, Bioelectronics Quantum Information
College of Engineering Photonics & Magnetics Engineering Science & Engineering

$2 90M research spending, 2024-25;

12,500+ students
Red: the areas closest to today's talk and to OAl

And, Computer Science, ITRE, and College of Engineering
NSF AERPAW Platform - xGl Initiative

(Various wireless labs, such as, NextG Lab and MPACT and resources, such as, RB IV Indoor Wireless Platform (Under construction)

NC STATE 6% iy K. S, PhD {)NextG




AERPAW: NSF's aerial wireless testbed in Raleigh

e — = v

» Centennial

~NSFAERPAW— - = a5 1020 =% G W Mot | NSF PAWR platform
O : P
PIatform/G»l‘grv!ew W5 s : | &K, | Led by NC State with the Wireless Research
: 7 8 8 i Center, Mississippi State and RENCI; Cary,
s 1 @ " . Raleigh and NCDOT as partners
@ bm%d How hnqC_ o
| ST Programmable radios that fly

OAKTON

LY ©

SDRs, Ericsson 5G, Keysight RF sensors and
COTS UEs on UAVs, ground vehicles and
helikites

OLDEMILL 3

Open stacks, OAl included

Sample experiments for OAl 5G SA, srsRAN and
GNU Radio; develop in the digital twin, then fly

Two sites: Lake Wheeler (rural, ~7 km?) and Centennial Campus (urban, ~1 km?)

Note: AERPAW site visit scheduled for 4:30 — 7 PM ET on Day 2, Oct 14, 2026

Bring your OAIl experiment to the sky: open to researchers at aerpaw.org

NC STATE |58 iy K. Shah, D ()NextG




Registration deadline: Dec 31, 2026
¢ AORA student challenge on AERPAW _ "ocreen feacins Pec

- Experiment Submission: April 30, 2027
'%FRPAd . AERPAW QOpen Research on Autonomy

Platform for Advanced Wireless

@ The Challenge Digital Twin — Testbed @ Review & Evaluation

Open-ended: combine autonomous UAS Stage 1: develop in AERPAW's digital Five wireless and UAS experts score
with 5G/6G wireless. Build on GNU Radio, twin, open to all teams. Stage 2: top 6 novelty, stability, reproducibility, report
srsRAN + OCUDU, or OpenAirinterface. finalists deploy unmodified on the real clarity and potential impact.

aerial testbed.

STUDENT PRIZES (expected to grow as new sponsors join)

st place 2nd place 3rd place 4th—6th place
$5,000 $3,000 $2,000 $500 each
+ USRP B206mini + USRP B206mini runner-up awards
TIMELINE
o ® ® ® ® ®
SEP 2026 THRU DEC 2026 APR 2027 MAY 2027 JUN-JUL 2027 AUG 2027
Announcement (GRCon) Registration Digital twin + report Evaluation #1 Testbed deployment Winners

Sponsors Sean to ety
Platinum: ODC Gold: NI Silver: Keysight Technologies, AUVSI North Carolina '

Bronze: Vadum, Thurling Consulting
I Want to sponsor AORA’s student awards? aerpaw-contact@ncsu.edu @

WIRELESS LAB



xGl Initiative: the future of intelligent wireless networked systems

\_

Our mission: The xGl Initiative at NC State advances the future of intelligent wireless networked systems through interdisciplinary research
spanning communications, networking, Al, sensing, hardware, and autonomous applications. By integrating innovations across the wireless
stack — from RF platforms and O-RAN architectures to Al-native networks and large-scale testbeds — xGl develops transformative
technologies for next-generation communication, sensing, and connected systems. Through strong partnerships with industry and government,
xGl accelerates innovation and real-world impact while positioning NC State as a national leader in next-generation technologies.

J

xGl Team:
» 22+ faculties from ECE, CSC and MAE.

Vijay K Shah, Director Suresh Venkatesh, Associate Director

Ismail Guvenc Jacob Adams Mihail Sichitu Ali Gurbuz Brian Floyd
ﬂ
»“a;t’i!a: / E 4
| 2
| = o
Chau-Wai Alper Bozkurt Ruozhou Yu Yuchen Liu Xiaorui Liu
Wong
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ﬁ
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—— RESEARCH AREAS

Five interconnected thrusts

Intelligent Wireless, Networking &
Distributed Systems

56/6G  O-RAN  AI-RAN  Sateliite and

READ MORE -

Sensing, Perception & Integrated
Intelligence

READ MORE >

Autonomous Systems &
Applications

Healthcare  Human-centered systems.

READ MORE -

Al Foundations & Learning

READ MORE -

C ication Sy , Hardware

READ MORE >

NextG
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Outline: from Open RAN to Open Al-RAN

Pre-O-RAN Open RAN Al-RAN
Before 2018 2018 — 2024 2024 — future
e N\ [ N\ [ )
* Proprietary, integrated e 2018: O-RAN ALLIANCE * 2024: AI-RAN Alliance
* Vendor lock-in e 2021+: NTIA Innovation Fund e 2025: NVIDIA invests $1B in Nokia
* Closed interfaces e 2025-26: srsRAN — OCUDU
¢ Hardware-centric * Open, interoperable RAN
* Laid the foundation/architecture * Al-native RAN
\ / \ for autonomous RAN / \ ° Fu"y autonomous /
4 N\ 7 )
Our work (discussed today): . )
0-DSS (INFOCOM'26) Our Worll(nt(g,lts_folf*s::: today):
CellSense (MILCOM’26) ,
UAV on OA TeleSWEBench (AACL’26)

- O\ J
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PART |

The Open RAN Era

Open interfaces, programmable control, and a wave of excitement
(2018-2024)

] Welcome to Raleigh a Open RAN era 3 Al-RAN era 4 Looking ahead

X Vijay K. Shah, PhD @ WN..,E)ESstﬁ




(Very Briefly) Open RAN architecture

Founded in 2018 by AT&T, China Mobile, Deutsche Telekom, NTT DOCOMO
and Orange — driven by Network Operators |
FUNDAMENTALS OF

Openness and intelligence: standardized open interfaces and APlIs O RAN
Flexibility by design: 3GPP split 7.2x between O-RU and O-DU

VIJAY K. SHA}

Non-RT RIC - rApps High-level policy and optimization (((K»

Near-RT RIC - xApps Near-real-time control over E2 i o

| l"-'i:EEEPress:i ® Wi LEY
ECE 592 / CSC 591
<10 ms Real-time RIC* - d/pApps PHY/MAC-level inference and control Al-native Telecom Networks: Open RAN and Al-
RAN. Online for non-NCSU students (Fall
eeeeeee Equipment - 3 Min Read en‘meSter.)
* Not yet standardized; under study in the nGRG RS-O2 research item. Nokia bets on dApps, Nvidia GPUs for 5G

open RAN competitiveness: Report

Nokia is adopting a new open RAN interface, E3, for dApps and leveraging Nvidia GPUs to
enhance its 5G competitiveness against rivals. This strategy aims to attract telcos with

* Already adopted by industry though, Nokia/NVIDIA'’s AlI-RAN has dApps.

advanced user-plane capabilities, contrasting with Ericsson and Samsung's resistance to

NC STATE 5% P () NextG




What Open RAN got right

Standardized, open interfaces A programmable control plane

O-RAN ALLIANCE specifications for fronthaul, The RIC turned RAN control into applications:
E2, A1 and O1, built alongside 3GPP xApps and rApps

Open stacks and testbeds A home for Al

OpenAirinterface, srsRAN/OCUDU, Colosseum KPM and I/Q data exposure plus closed-loop
and AERPAW put a real RAN in academic labs control points, designed for ML from day one

Plus public investment (e.g., NTIA Innovation Fund)

x Vijay K. Shah, PhD @ WN..EZSstﬁ




Our (Al) xApps, rApps and dApps

Open Al Cellular (OAIC)

4G and 5G: srsRAN and OAl
OSC RIC and FlexRIC

SDRs and COTS UEs

ZMQ multi-UE support

Al-driven RAN controllers

www.openaicellular.org

Interference classification xApp

IEEE MILCOM 23 - best demo award

SPARC: IC xApp + RB-scheduling pApp

ACM CoNEXT '24

mmWave beam-switching xApp

IEEE DySPAN '24

7

O-DSS: radar detection, localization +
spectrum control

IEEE INFOCOM 26

Vijay K. Shah, PhD

Radar detection xApp

IEEE JSAC '24

IMPACT xApp

NTIA RIC Forum 2024 demo

PRISMA: explainable anomaly detection

Under review (with Yale)

UE positioning xApp, 5G sensing dApp

ongoing

WIRELESS LAB
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Why O-DSS: from static to dynamic protection

Today: static protection O-DSS: dynamic coexistence

’—_‘—_s

Every base station
senses (KPMs, 1/Q)

Only affected PRBs
blanked; MCS adapted,

\ exclusion zone /

~
‘———’

cells back off

~60 s detection - protection in minutes < 60 ms detection - < 700 ms response
static rules O-DSS

NC STATE 58 iy K Sha,Pho ()NextG




O-DSS system: two-mode detection

e \
(( )) @ Near-RT RIC RAN telemetry
P} Internal Me;)salgingclnf:asltlructure (IMI)/ : KPMs over E2
] olcy Lontrolier I
@ ———————————————
Q
Radio Unit S @L
= _——— - e .
l:econﬁgurati?n & @ I Default detection
* Change = | O-DSS xApp lightweight DNN on KPMs (radar activity)
Frequency Switch S Incumbent Spectrum control I
etc. Radar policies
E -o Detection & " "Co-existing Policies 1 ) ..
Distributed P e ' - - Triggered localization
Unit — , I . 1/Q spect + YOLO (locali dar-affected RBs)
' spectrogram ocalizes radar-affecte s
econfiguration for U DNN Model : |MCS Optimizationl : . E
PRB Blanking & | for radar @ : _ ;
MCS Optimization detection —>|(, [P¥/Rx Gain Change k
ete. using KPMs SooCIAIIIC. . .
I : Non Co-existing Policies 1 CoeX| stence action
YOLO Model ' |Carrier Aggregation| : PRB blanking + Radar-aware MCS adaptation
. for radar : —— :
Control Unit I localization in : Hondouer '
PRBs using ' - .
| | e | [Erquency swin | | Closed loop
enforced back at the BS (in milliseconds)
.
[ KPMs by default; spectrograms only after radar is detected

Vijay K. Shah, PhD

@ Nexté

WIRELESS LAB




O-DSS demo

123456781
accept

Context Se

nitial ntext
ontext Setup. E-RAB id
Context eNB TEID Ox1; eNB

ved Attach Complete

hed Complete Message. IMSI

vate Default EPS Be
PC Message

message
type: GTPC_MSG
nformatio

100000001490

Saved KPMs to SyncStor Kpms

ajchieji@nextg-01: fhome/azuka/spectrumsharing

hieji@nextg-01: fhome/azuka/spectrumsharing_4g/srsRAN_senseoran/configs (ssh)

in RelWithDebInfo mode using 21.10.0

4g/srsRAN_senseoran/configs

Activities spectrum_sh... May 4 1826 e
>le RF device
ite=23 . 04e€
sample rate is 1.92 MHz witt

port=tcp://localhost:2100

port=tcy *:2101

4 » Eyte UE1 Pathloss [dB]
ze ¢ ¢ ¢ )

‘radar_pow' 000

PHY to initia

10

Frequency Display = Waterfall Display = Time Domain Display = Constellation Display
-200 -150 -100 -50 0
Intensity Display: Color L1 1111 ___J 0dB
Mode=FDL ) | PRE nrts ’ rmal ( F 1z 2
52 MHz with a S 23 . 2 r 0. 08 (] 2.00e+01
11.52 MHz with bas te 3 a ec 19 KByt

maskIndex=@

seq
e C
essful. IP

RAN (srsRAN)

0.00e+00

-6.000 -4.000 -2.000 0.000 2.000
Frequency (MHz)
-200 -150 -50

IS S S E— E— E— S S—

4.000 6.000

-58 dB

NC STAT
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CellSense: sensing passive objects from uplink SRS
Bistatic sub-6 GHz ISAC on a standard 5G stack - MILCOM 2026, with RPI

Why sub-6 GHz sensing is hard

Target echoes are much
weaker than the dominant
paths

Rich multipath: many strong,
overlapping paths

How CellSense works

UL SRS SAGE estimator Detect + localize

ToF, AoA and gain
per path

new paths vs. static

channel estimates .
baseline

Static paths form a repository; bipartite matching tracks paths over time,
and a target sits where the bistatic ellipse meets its AoA ray

No dedicated sensors: sensing from pilots every 5G base station already receives

NC STATE 6% iy K. S, PhD {)NextG




CellSense runs on OAl: a 5G SDR prototype

OAl-based 5G gNB

Al
Q An AERPAW USRP N3 10 with a 4-element ULA

based
5G
gNB

Single-antenna UE
USRP B210 sending standard uplink SRS

Calibrate once

RF-chain phase offsets measured with the UE at
boresight; stable across UE sessions

Cluttered lab: reflective target, B210 UE, N310 OAl gNB (inset)

Same OAI stack you use: sensing is a layer on top of channel estimation, not a new radio

NC STATE I6% iay K Shah, PHD () NextG




CellSense in a real cluttered lab

Y-Coordinate (m)

Y-Coordinate (m)

CellSense
¢UE
4 o
@
3
® o
@
2 = b
O
1
0 »BS
-4 =2 0 2
X-Coordinate (m)
5 CellSense
¢UE
4 o
(@)
3
® o
®
2 = .
®
1
0 »BS
-4 -2 0 2

X-Coordinate (m)

oUE -
2.5~
© o 2
2.0%
@ )
() ® 1.5§
o Ll
. 1.0
=
0 50:
«BS :
-4 =3 0 2 4
X-Coordinate (m)
eUE - =
'Y 0.8
o -
0
- & 0.6 9
o ° -
e 046
-
QO
0.2433)
*BS | A
-4 ) 0 2 4 00

X-Coordinate (m)

Top: RMSE per location. Bottom: detection probability.

NC STATE 554
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43% — 76%

detection probability vs. a 2D-FFT static-subtraction
baseline

2.2 — 1.28 m

localization RMSE across the same locations

10 pre-mapped target locations among strong static
reflectors. In ray-traced simulation, indoor detection
rose from 22% to 74%.




OAIl in the air: O-RAN control of UAVs in AERPAW

OAIl gNB2
UAV Challenges O-RAN Opportunity
¢ Dynamic aerial mobility ¢ Near-RT RIC intelligence , 2l
» Frequent handovers « Real-time KPI monitoring . — L : : OAl gNB1
* Rapid KPI variations ¢ xApps for UAV optimization ; : ; ;
¢ Multi-cell interference ¢ Closed-loop control
Near-RT RIC
XApp \ N KPI Telemetry
N (Cell Load, Interference, etc.)
O-RAN
LI ANCE \\ e
B ((( ))) ] HO Trigger
b — »
\ Mobility Control
UAV / UE (Waypoint / Trajectory Update)
4 Cellular Network near-RT-RIC
(OAIl gNBs)

Key idea: KPIs in, waypoints out
yP Running: UAV UE handover between two OAl gNBs (digital twin)

xApp gRPC UAV

OAl gNB Near-RT RIC
mobility + policy waypoint (lat, long, alt) flies; KPls change

E2 node RSRP, SNR over E2

Under testing in AERPAW; not yet publicly available.
Acknowledgement: S. Hossen (PhD student)

Vijay K. Shah, PhD @ wngi;;tg




Open RAN: From early excitement to a maturity headwind

By 2024, the promise of Open RAN collided with

deployment realities Early excitement
y Monetisation Friction * Enthusiasm mainly in academia and
A e smaller vendors

;g Vendor Hesitation * New players: AirHop, Cirrus360,
S @ Rimedo Labs: O-RU vendors such as
Benetel, Battelle etc.

The Interoperability Crisis

%g j
Cco
reli

* Large-scale deployments in Japan and
global trials

* Dish Wireless: first O-RAN operator

Root Cause

Revenue: No new revenue streams — still rely on subscriptions! No concrete savings either!

Interoperability crisis: Open RAN opened up the RAN, who is going to integrate quickly and reliably?

)_¢ Vijay K. Shah, PhD @ wnggg




PART II

The AlI-RAN Era

Al moves into the cellular network itself (2024-)

1

Welcome to Raleigh > Open RAN era e Al-RAN era 4 Looking ahead
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2024: birth of the AI-RAN Alliance

Founded by DeepSig, Ericsson, Nokia, Samsung, Softbank, AWS etc... driven by Network Vendor

(and hyperscaler)

-

Al-for-RAN

Al-driven spectral and
operational efficiency, resource
management, maintenance

O-RAN supports this via xApps /
rApps

\_

~

Al-RAN Alliance, ai-ran.org

NC STATE 5’6

Al-on-RAN

Al workloads on the RAN power
applications at the network edge

Robotics, sensing, object detection

Vijay K. Shah, PhD

Al-and-RAN
Shared infrastructure for Al and

RAN workloads; new
monetization

LLM inference alongside RAN

@ NextG
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Al-RAN and Open RAN: convergence?

Yes, no, maybe: the answer seems to be all of them

Open AI-RAN can realize a fully Al-native future of connectivity

4 OAl and srsRAN A /DURANTA and OCUDU\ 4 LF Ecosystem h
open-source 4G/5G stack srsRAN becomes Open Foundation
(SRS) CU/DU; SRS + DeepSig, AMD, AT&T, Ericsson,
FutureG funding Nokia, NVIDIA, SoftBank,
Verizon, ...

DOW FutureG Office
- AN AN J

Sources: Linux Foundation press release Open-source RAN code (OAI/DURANTA, OCUDU) is now shared

(Mar. 1, 2026). infrastructure, and a natural target for Al agents

X Vijay K. Shah, PhD @ WN..,E)ESstﬁ




From operator intent to a live xApp, autonomously

O-RAN Al Provisioning Gap

Network
Engineer

Data
Scientist

> Days to
Weeks

Software
Engineer

Deployment
Engineer

Network conditions change in milliseconds, but
manual Al provisioning takes days.

Seyed Bagher Hashemi Natanzi, Pranshav Gajjar, Bo Tang, and Vijay K. Shah, Advanced Al Service Provisioning in O-RAN through LLM Engine Integration, https://arxiv.org/pdf/2605.23809

.

Let the LLM think, let the ML engine compute.

4 N\ )
Brain 1: ZTO-Agent Brain 2: NeuralSmith
The LLM Orchestrator (Non-RT RIC) Autonomous ML Engine
MAC telemetry collection
Telemetry Data (PRB, SNR) )
l Deploy xApp l
y I £ N\ t
Predict congestion and ZTO-Agent NeuralSmith Near-RT RIC
reserve 20% PRBs (LLM Orchestrator) (ML Engine) (FlexRIC)
for edge users. Non-RT RIC rApp
— RESTfu| AP > Feature Deployed xApp
‘ @ Intent Translation POST /rain Englaesriod ONNX Runtime Inference
{CSV + latency_budget} .
ah 7 Model Selection E2SM-RC Control Actions
Operator Intent S %ONNX =ein (RF, XGBoost, LightGBM) A = ]
Natural Language . 4 <5ms inference,
( e L Aa=Eabeling validation|report 5-Fold ~47kB model
= Cross-Validation E2SM-
e E2SM-KPM
< /> Code Synthesis o = RC
(Jinja2 Template) ONNX Export | \
x \4<;-‘ nF "-} ((( ))) D D D
fj: Llama-3.1-88 | 633me On-Premise or
™ O(NT8) | aeney Private Cloud gNB  UE1 UE2 UE3
DuaI-Bray Arc@tecture )

Vijay K. Shah, PhD

&y

NextG
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From operator intent to a live xApp, autonomously

“Predict congestion and reserve 20% PRBs for edge users.”

4 N\ [ N\ [ N\ [ )
Intent — data D = B NeuralSmith — model Model — live xApp
. curated CSV + hard s . -
ZTO-Agent parses intent, |» : |» cross-validation; ONNX |» verified Jinja2 template;
latency budget via REST
auto-labels gNB telemetry AP| export deploys to FlexRIC
- RN RN RN J
Hand-offs that used to take days to weeks
4 N\ N\ [ )
384 ms 97.7% <1ms
orchestration, within the > 1 s Non-RT accuracy - 48 kB LightGBM (ONNX) inference on CPU, within the < 10 ms
budget Near-RT budget
. O\ J J

Seyed Bagher Hashemi Natanzi, Pranshav Gajjar, Bo Tang, and Vijay K. Shah, Advanced Al Service Provisioning in O-RAN through LLM Engine
Integration, https://arxiv.org/pdf/2605.23809

NC STATE Vijay K. Shah, PhD @ wngésg
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NeuralSmith: an Al/ML engineering automation tool

Input
constraints, labels, CSV / »
images / NumPy

Prep
validate, split / window,
optional EDA

Build
LLM-guided search, NAS,

SOTA baselines; train and

table, ONNX

MODALITIES

Image

Tabular

Time-series

1-:1 Auto-labeler

00006

AUTONOMY LEVELS

rank

Ve

L3 - Autonomous (--agent-plus)
runs without confirmation

L2 - Assisted (--agent)
proposes runs; human “yes” gate

Ve

\_

L1 - Ask (default) ]

chat guidance only

Natural language in, validated edge models out, entirely on user’s machine

Vijay K. Shah, PhD

INTERFACES

VS Code extension

CLI - pip install neuralsmith-cli

Skill for Cursor / Claude Code (MCP)

Bring your own LLM: Google, OpenAl,
Anthropic, Ollama

Check out www.neuralsmith.com.



http://www.neuralsmith.com/

NeuralSmith demo: VS Code extension

) File

Edit Selection View Go Run Terminal Help

NEURALSMITH: NEURALSMITH COPILOT

NeuralSmith CoPilot _

Image Tabular Tabular

Classification | Classification  Regression Explora
Wizard i

Wizard Wizard Lz

Hi! I'm the NeuralSmith CoPilot. I'm here to help you get the
most out of NeuralSmith by walking you through dataset
setup, preprocessing, model discovery, training, and any
troubleshooting along the way

I have a dataset of O-RAN Key Performance Metrics
containing low-overhead RAN statistics (like PRB usage,
throughput, and MCS), and | want to detect the presence of
incumbent radar signals using these KPMs.

That's a very interesting application for NeuralSmith!
Detecting radar signals from O-RAN Key Performance
Metrics sounds like a Tabular Classification problem.

NeuralSmith's Tabular Classification Wizard is perfectly suited
for this type of task. Here's how you can approach it:

1. Prepare your Dataset: Ensure your O-RAN KPMs are in a
CSV file format. One of your columns should represent your
“target" variable, indicating the presence or absence of a
radar signal (e.g., 0 for no radar, 1 for radar detected, or
categories like 'no_radar', ‘radar_type_A', ‘'radar_type_B). This
will be your target column for dlassification. * The other
columns will be your features (PR usage, throughput, MCS,
etc).

2. Start the Tabular Classification Wizard: You'l begin by
uploading your prepared CSV file. The wizard will then
prompt you to select the column that contains your radar
signal detection labels (your target variable).

3. Exploratory Data Analysis (EDA): * After selecting your
target, NeuralSmith will perform an initial EDA to help you
understand your data's distributions, correlations, and
potential issues.

4. Train Classification Models: You can then choose from
different training modes: Fast+-: For quick initial results.,

X ®oAo

S

AT°F

Cle:

ar

Q. [Extension Development Host] Search

= Tabular Classification Wizard X

Prompt the CoPilot
sidebar in plain English

Tabular Classification Wizard
Past Tabular Classification Projects

Tabular Classification: customer_churn

Tabular Classification: customer_churm

Wizard runs model
search/optimization on
the dataset

Tabular Classification: credit_card_fraud

The Tabular Classification Wizard guides you through two key segments:

1. Exploratory Data Analysis (EDA) [Understand your data] — Analyze data quality, detect outliers, compute correlations, and generate insights

2. Model Training [Train & compare] — Run multiple models (Fast++, Fast, or Exhaustive mode) to find the best performing model for your classification task

Best model +
comparison table
appear in-editor

) Start New Project

Also available as :

 CLI agent (plus) mode
e ¢ Cursor/Claude Code

& = ' | € e skill

Vijay K. Shah, PhD Check out www.neuralsmith.com.



http://www.neuralsmith.com/

TeleSWEBench: can agents write telecom code?

Knowing O-RAN is not the same as changing its code

15k+ srsRAN commits L ocamncmns Benchmark - | Ee——
Generation : . Contt i Framewen
2023-2025, now OCUDU [;;p'm;ft @ ‘ RER—
_ ForEach Catsgory: Easy [ edium [ Difficut_ A : :
g .(||‘|.\ I < '
GPT5- \/ : —’w . th
—— | { E;\? [ CoPiotPrameworis | 7%
I 0 Loty | : s et
. ' o Openta > Framework |
cheapest model first @; 3 —{ID : ; = S

},
Cascaded generation L e

Bacl kbneAgems :

[N csta : | § ASE

s LN : Framework

2 s ‘ \I.ll ! : Inference f

. GPT5 : - -

Validator T 7 [Hoa |

clarity, faithfulness, tier (= 0.9) ( = | : :

___________________

7 34 tasks
with executable unit tests

P. Gajjar, A. Mamaghani, D. Bharadia, V. K. Shah, “TeleSWEBench: A Commit-Driven
Benchmark for Evaluating LLM-Powered Software Engineering in Telecommunications”, AACL

313 279 142 2026. arXiv:2606.05001, 2026.

Difficult Medium Easy

x Vijay K. Shah, PhD @ WN..EZSstﬁ




Stage 2: shippable ~25% of the time, at best

Ship-ready percentage (SRP) on exact-match patches

40
35

30

25.0%

25

20

13.6%

15

10

6.6%

(6]

0.0%
GLM-4.7

X
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2 57 best ship-ready rate, even when the
O right files were edited
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Passing tests # shippable
QwenCoder-2.5: 57.7% pass unit tests, 0% accepted by
TeleJudge
J
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SRP counts exact matches only; end-to-end success
over all 734 tasks is far lower
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Looking Ahead...

Open RAN built the connectivity fabric. Open AI-RAN is starting to make it sense
and learn, and, also importantly, we can now measure the gap.
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Open: the fabric

O-RAN interfaces, OAl, OCUDU and
AERPAW make the RAN programmable
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It senses

O-DSS senses spectrum, CellSense
senses objects, OAl gNBs steer UAVs
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It learns, not yet alone

ORANSight, intent-to-xApp and
Al5GTest help; agents ship correct code

~25% of the time
\ i %

“Al is eating the software, and [telecom] software is eating the world”

Open + Al-native + verified (and economy*) => Open AI-RAN => autonomous NextG networks

Vijay K. Shah, PhD
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Thanks to my team and collaborators
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Grateful to our sponsors
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Questions?

Vijay K. Shah, Ph.D.

vijay.shah@ncsu.edu
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