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Have you ever
deployed a 5G
cellular network in
minutes using
natural language?

— What if | told you that it's entirely possible, regardless of your
age or education level?
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FROM CHAOSTO CONTROL

A Prescnptlon for Managlng Apps

on Private Cellular Networks . 7‘ :
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SEVEN YEARS OF TELECOM AT KUBECON
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2019-2025: "Can Kubernetes handle telecom?"

2026: "YES, but not the way we use to do it"

Earlier this week, Joel Studler and Ashan Senevirathne explained the challenges of running a 5G core on Kubemetes. Today, I'm
following up with a path toward the solution
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THE DISEASE

Why 3GPP Private Cellular Networks Are Failing to Scale

SPECIFICATION
OVERLOAD

2,800+

3GPPdocuments

Nobody reads themall.
Nobody can.

ORCHESTRATION
BLOAT

336 GB

RAM for ONAP

52-90+ containers just
toorchestrate, not run.

INFRASTRUCTURE
WEIGHT

$340K

lab cost (traditional)

Priced out

VENDOR
LOCK-IN

%)

unified open CRDs

Every vendor, every format.
No interoperability.

EXPERTISE
BARRIER

5-10

specialists needed

Telco + K8s + RF + Security.
Unicornteamrequired.

G

Diagnosis: The patientis overweight, over-engineered, and over-budget. The industry built cathedrals when it needed clinics.




THE DISEASE

Why 3GPP Private Cellular Networks Are Failing to Scale
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Your own cellular network is one conversation away.
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THE PRESCRIPTION

One CRD to describe, deploy, and heal a cellular network

[ ]
n PRESCRIPTION

CellularNetwork CRD
One YAML for each network

3GPP telco expert
LLM + RAG + obsidian vault

PC + SDR + K8s
$3,550 total cost

Open + GitOps

Flux reconciliation

AI + MCP

Natural language ops
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THE PRESCRIPTION

One CRD to describe, doploy, and heal a cellular network
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PRESCRIPTION

CellulsrNetuork CRD
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3GPP telco expert
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PC + SDR + K8s
£1L.590 el ant

Open + GitOps
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kubectl apply
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ngntelco install
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Your own cellular network is one conversalion away.
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THE TREATMENT

One CRD. Every CNCF tool mapped.

CellularNetwork CRD + AI

apiVersion: ngntelco.io/vlalphal
‘. The Brain
spec.core.controlPlane
AMF - SMF - NRF - AUSF - UDM - PCF

The Heart
spec.core.userPlane

Q

UPF — pumps user data through the network

The Lungs
spec.ran.cu / .du / .ru
CU - DU - RU — breathes RF into the network

%

The Nervous System
spec.lifecycle.day2

&

Prometheus - Grafana - Loki - Beyla (eBPF)

lﬂl The Immune System
spec.lifecycle.dayN

DAY ©

Design & Provision
Build - Operator L1: Install
Flux - Harbor/GitHub/Dockerhub

GitOps repo, container registry

DAY 1

Deploy & Activate
Operate - Operator L2: Upgrade
Helm - cert-manager - NGINX Ingress/ API Gateway

Rolling deployment, TLS, service exposure, auto-rollback

DAY 2

Observe & Optimize
Scale & Improve - Operator L4: Deep Insights
Prometheus - Grafana - Loki - Tempo - Beyla

Metrics, dashboards, logging, tracing, e BPF auto-instrumentation

DAY N

Self-Heal & Evolve

Adapt - Operator L5: Auto Pilot

Keptn pre and post deployments task - Go Rule
Engine - Nemotron LTM 30B - other LLM API

Keptn - Go rules - Nemotron LTM - Claude — self-healing
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One CRD. Every CNCF tool mapped.

Open-source

@ SRSRAN

PROJECT

THE

L LINUX

FOUNDATION

& RedHat === LI D LI

New member

\@/

== interface

AIR
There are more
Vendor-Neutral

G solutions to use

sy
CellularNetwork CRD ¥ "<<'s

The srsRAN Project codebase has been renamed to OCUDU, and the srsRAN Project is now deprecated.
https://www linuxfoundation.org/press/linux-foundation-announces-ocudu-ecosystem-foundation-to-accelerate-open-source-ai-ran-innovation 9



Universal 3GPP Cellular Network Blueprint

apiVersion: ngntelco.beanters.io/v1alpha1
kind: CellularNetwork
metadata:
name: enterprise-5g-sa
spec:
# —— Network Generation
generation: "5g"
# — Core Network

core:
software: "magma" »  HelmChart1
#—RAN
ran:
% & software: "ocudu" » HelmChart1
A,
v A S
» o™ 4 e

One YAML. One Helm chart. Any cellular network 10



Universal 3GPP Cellular Network Blueprint

Today:
5G SA
LTE |
free
Future:
NBloT .
Al aon 5G Broadcast R i
rva.bllity 52’.'5.‘:'&2 0 LTE'M

}\ A NTN O ore
jecrets .\/ N: ‘;-%anagement muw

9 Containerization 7

one CRD, any network type, any vendor

11
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THE CONVERGENCE

"The whole is greater than the sum of its parts." — Aristotle

ONE ALONE

OROKS

Cloud

X Al alone: hallucinates 3GPP configs
X Cloud alone: no telecom domain logic

X Telco alone: manual, vendor-locked

Isolated. Incomplete.

X

Telco

TWO IS BETTER

AI + Cloud

v Nephio: K8s + Telco intent (no Al)
v kagent: K8s + Al agents (no telco)

~ LM + 3GPP: generates configs (no K8s)
Better. But incomplete.

THREE CHANGES EVERYTHING

(W

ngntelco
f Deploy 4G/5G in natural language
f Self-heal with 3GPP domain defined by the user + Al
‘ Less MB. less pods. Less S.

f EU CRA compliant by design

12




Al-native private cellular network platform / orchestrator
ngntelco

./ngntelco

Developed with @ by Luis Fe
c

Type

Private 4G/5G Network Management Shell
We resolve the network cellular chaos
vO.1.8

lipe Ariza Vesga
1farizav@gmail.com
Kubecon + CloudNativeCon 2026 Edition
Ansterdam, The Netherlands

for available commands or t to quit.

Available Ngntelco Commands:

3gpp
cic
completion
tag
disrupt
doctor
extract
araph
install
license
lifecycle
list
list-clusters
login
logout
mcp
observe
operator
power
remove
rollback
slack
slice
ssh
status
subscribers
test
tools
tunnel
version
watch

Tip: Use '<command>

3GPP telecommunications expert commands
CLI-in-Container

Generate the autocompletion script for the specified shell
Perform diagnostics

Create chaos

Run health diagnostics across all infrastructure layers
Extract logs, configuration, PCAPs, or infrastructure details
Real-time pod/container graph viewer (Obsidian-style)
Install 4G 5G broadcast, NB-IoT, NTN, LTE-M networks
License management commands

Manage 5G NF lifecycle checks and heartbeats

List all instances of a component

List all configured Kubernetes clusters

Authenticate to registry

Remove authentication credentials

MCP server integration utilities

Open up the ob: vation toolbox

Start the ngntelco CellularNetwork operator

Manage and observe the power state

Remove OpenSGS deployment

Roll back a Helm release to a previous revision

Manage Slack integration

Manage 5G network slices

Manage and connect to SSH tunnels

Check deployment status

Manage subscribers

Perform a test to evaluate the network performance
Network monitoring and diagnostics tools

Manage SSH tunnels for remote cluster access

Print the version number of Ngntelco CLI

Real-time pod topology TUI across 5G core NFs

-help' for detailed information about any command

Docker, helm, kustomize, flux

SUBSCRIBERS

e

Network Slicing

ety huxigtest
M5 901010000010020
APNONL

e spbtaton-mesr

% susscrisers

newm o
agepeiosan

==

2, ko

e

Future: NB-loT, LTE-M, 5G Broadcast, MBS

Vo ok

13




ngntelco

O3 deparche

C A @ loalhost:9191

88 [0 EURECOM [0 EURECOMRE... [J LATEX [3 France [0 MagazinesOp... [ Article Publish... [ geneticalgorit... [3 LTEbasics

ngntelco graph (FLUX) | 56 NR | 44 nod 50 PM

SUBSCRIBERS

helmconroller
wmapefeflector-con.

calico-kube-
N

calico-typha.

L k8s-cofiirolpl.
kube-Cotraller-man.

obewvasity \

Ngntelco CLI orchestrates everything. Al assists
through MCP but never takes the wheel

role: @ ran @ coene @ inta @ Toos @ cotsue @ smue @ kesce @ o @) Kind Node
Toots ns: (@) Monitoring @) Jacoer @) kepn @) Fix @) certmanager

State dot: @ Running @ Pending @ Restarting @ Error @ Completed @ Unknown
@) srsonb - FLUX -7 - 20 Mz - PLMN 00101 - TAC

[EORE)  observabiiity
INFRA

ifecycle-controller amf  aust  bsf load-subscribers it smf

ecycle-remediation ingress st pef sop wim  ud upl  nhbk@sSg-coreheartbeat

) (otificaion-controller ) (_Source-controlier

mongodd  webui

local-path-provisiones

[0 C_basics

3Gpp (@ Expent ) @ 9220,

Expert

[ Torrent [3 ETS [ DatabasesUna...

a Nemotron - NIM cloud [ cloud]

Al-native private cellular network platform / orchestrator

| & Mistral 78 v0.3 - local - mistraliatest {3 local]

a Nemotron - NIM cloud [.a cloud]
= Nemotron - local - nemotron-mini-kymn (httpMlocalhos!
= Claude - Anthropic [ cloud]

& Uama 3.1 88
E Qwen2578

= Mistral 78 v03 - local - mistral-latest [ focal]

local - lama3.1:8b [ local]

local - qwen2 5:7b [ local]

Telco-models

"how many subscribers have mongodb pod

The MongoDB pod contains **22 subscriber records** (as shown by the load-subscribers job log,

‘which validated 22 subscribers).

v X kubectl get pods -n k8s-openSgs

3
5-al1oy-b46bfECId-shdhp
5-anf_5£48547b-mahsd
5 aus7-8cbbs7cod. knsjt
s-beyla:Sadtr

s-beyla-
S be¥ -Bbsasesc-oic
5-cloudflared- 537(75\‘:5 - pusot
5-1ifecycle-9cB5d9757-
- Load-subscriers- 3020848 23080413517

ey e
5 -nrf-687fbcafdd.

S Dt -7Cabse9TcT 1 W]
-scp-5115ddbSdb-4sh67
-smf-56c7685097 Kttwd

;:XXXXY@XYXXXXXXX;

v kubectl

0penSGS Subscriber Data Validator

Validating: /config/subscribers.json

M Found 22 subscriber(s) to validate

STATUS

Completed

Running

RESTARTS AGE
1 (16nago)  17h
1 (lémago)  17h
1(l6mago)  17h
1(16nago)  17h
1 (l6mago)  17h
1(l6mago)  17h
1(l6mago)  17h
1 (l6mago) 17h
8

1 (l6mago)  17h
1(16nago)  17h
1 (l6mago)  17h
1(16mago)  17h
1 (l6mago)  17h
T §10 oo ) RN

-n k8s-openSgs

MINDR
(QoS)

14




N Luis Ariza

SEe ;85 0s ‘ a

OXE @@ ‘ : .
BT
NETWORK

SLICING (5G)

A\

.:é;: '\

3GPP NATURAL
TELCO- Note: Ng live tran.smissior) will occur, in LANGUAGE
EXPERT adherence with Authority for Digital Infrastructure 5G

(RDI) regulatory requirements
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4G/5G NETWORK DEPLOYMENT USING
KIND/HELM/K8S/FLUX/KEPTN/GRAFANA
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 DEMO2 3GPP TELCO EXPERT CHATBOT

Why are 3GPP
standards too
complex?

— Short answer. It is not complex
anymore!l....Wait let me reconfigure my
learning screws

18




3GPP TELCO EXPERT CHATBOT

e v # rhme  ABe reee g e
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Service providers with ifferent basiness models
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 DEMO3 NETWORK SLICING

Network Slicing

— It is a technology that divides a single
physical 5G network in multiple, isolated
virtual slices (Different SMF, UPF, and NRF
for each slice)

20




NETWORK SLICING

Mar 24 11:48PM

-
= . favi i Bsapensg d
|Farizav@lfarizav: ~ < |Farizav@lFfarizav: ~ x |Farizav@IFarizav: ~/k8s-opensgs-vscode

- 1farizav@lfarizav: $ ./ngntelco isl

=] il O
N B ¢

|Farizav@lfarizav: ~/kBs-opensgs-vscode

¥ 4 4l 100%

~ -

21




KUBECON EU 2026 + AMSTERDAM _ NATURAL LANGUAGE

44 i

b

Daddy, I deployed a
5G network today!

— What if | told you that the next person to
deploy a cellular network won't have a PhD?
They'll just ... ask

22




IBES4Y NATURAL LANGUAGE (MCPs + ngntelco CLI)

- Mar24 9:08PM 3 ¥ O @71%
6 m (Farizav@IFarizav: ~/k8s-openSgs-vscode Q = - & X
IFarizav@|farizav: ~/kBs-opensgsvscode Claude - 8 x -
- Every 2.0s: kubectl get pods -A Bl courk Code a 1farizav: Tue Mar 24 21:08:51 2026
@ NAMESPACE NAME %
calico-system calico-apis
~ calico-system calico-apis o
a calico-system calico-kube &
calico-system calico-node
.2 calico-system calico-node 2
calico-system calico-typt &
& calico-system csi-node-di g
&q calico-system csi-node-dr
calico-system goldmane-57
calico-system whisker-69¢ 3 . .
. kube-system coredns-7di * Evenlng, LUIS
kube-system coredns-7di
. ' kube-system etcd-ngntel
kube-system kube-apiser How can | help you today?
. kube-system kube-contrc
kube-system kube-proxy- E Opus 4.6 Extended 9
kube-system kube-proxy-
D kube-system kube-schedt
local-path-storage  local-path- & Wite Sy learn  </> Code (% Lifestuff & FromDrive N
? tigera-operator tigera-oper
=
&

-0
L 3
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From a 5-year-old to 120 years old who can deploy
a 5G network... Your own cellular network is one conversation away.

to engineers freed from deploying cellular networks
to create real value extending code...

to telcos that own their future app ecosystem
instead of begging for fair share.

That's the prescription.

From Chaos to Control.
24
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[=]HR:

THANK YOU

Luis Felipe Ariza Vesga ¢ Beanters
Kubestronaut — Telco - Al

Linktree: https://linktr.ee/Ifarizav
More demos?: I'm in the hallway with my laptop &

Your own cellular network is one conversation away.

25
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