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6G - Al Native, Al Driven Networks (AIN-ADN)
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Al in 6G has potential pathways for large scale, low cost and GREEN deployment



Plug-and-play
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Standardized I/F

Standard interfaces reduce
integration cost and
accelerate Al — Data
Driven Autonomous Ops

Al Native observability
layer
) Portable analytics

Industry,
Academia, -driven
improvements

Lower Al cost floor
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Vendor-neutral
telemetry

Common telemetry, data
schema, lowers OPEX and
enables multi-vendor,
cross domain automation
and Al reuse.

Emphasis on
Interoperability and
certification

Open
Source &
Models
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Shared innovation
velocity & significant
lower TCO

Open models reduce
duplication, speed iteration,
and make cost effective
scaled deployment

6G Standardized Open AIN-ADN Platform - Foundations

Startups , Academia, Al
native new players

Open
Ecosystem
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Level playing field

Openness enables
inclusive ecosystems
where value creation is
hyper charged by open
data and Al with faster
learning cycle



Multi-Domain-Multi Agent — Autonomous Ops of 6G Network
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Energy and Compute
efficient

Al based Digital Twins *RAN Digital Twin(S) Transport Digital Twin(S) Core Digital Twin(S)

Modelling the end to end
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dimensions, KPIs & What IFs
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Data Collection Orchestrator(S) Script Engines & Workflows

O&M Systems

Telco Data Lake House(s)

CPEs/CU,DU of O-
RANs
(STB, BB and FWA)

®  Device(s) Access & Core N/W Elements Edge & Regional/Central DC(s) Partial/Fully Autonomous
Closed Loop Remedial Actions

*Neighbor Cells/Full Topology for Channel interference, Power control, HO optimization



6G Digital Twin Universe

Twin Driven Al 6G ( Models / Deep Learning / ML/ / GenAl)
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RAN: The Largest Cost & Energy Consumer — Why RAN Digital Twin is Critical? A
Core TATA ELXSI
1% RAN accounts for ~70% of Telco CAPEX, ~50% of OPEX and 80% of
e network energy consumption
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High RAN Costs + Operational Complexity + High RAN related customer complaints
— Need for Efficient Operations & RAN Optimization
— RAN Digital Twin & Improved Efficiency
- Significant Cost Savings

Vendor Agnostic

Al driven RAN DT

Business Value

e DT improves NOC &
Energy Efficiency
(~20%) in RAN

* Significant savings in
CAPEX & OPEX

e Potential for faster
ROI realization

Customer
Experience

¢ DT provides improved
NW Ops and leads to
improved QOE and
reduced Churn.

¢ DT provides efficient
resource
management for data
growth (~20% YoY,
70% video traffic)

Green Network Competitive Edge

* RAN consumes ~80% of
total network energy

e DT enabled Energy
Efficiencies leads to
reduced CO2
emissions

e DT provides improved
NW performance that
leads to higher
customer satisfaction
and new customer
additions.

* DT helps in reduced
risk for new upgrades
and thus faster roll
out of new services



W
Potential Use Cases that can leverage RAN DT TATA

TATA ELXSI

Towards Intent Driven & Agentic Autonomous 6G Networks

Improved Operational Efficiency, Reduced MTTR, Reduced OPEX and Improved User Experience
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Security

Al-Native 6G Network

Near/Non Realtime Intelligence

Al-native Observability & Autonomous Ops (Al Ops)

Mobility
optimization
QoE-aware decisions

Adaptive Framing
Scheduling

Load balancing
Energy efficiency

Beamforming
Channel estimation
Interference
suppression

RIS control

ISAC

RAN Domain

Congestion
prediction

Path optimization
Latency
optimization
Fault localization

Al-native 6G Networks

Transport Domain

Session

management, policy,

slicing, QoS/QoE
optimization

Adaptive user plane
behavior

Time Critical Intelligence

Cross-domain
Intelligence &
Learning

Al native End to End 6G Network

Cross-domain
Intelligence &
Learning

Core Domain
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6G Business Model Innovation — Cost effective Build, rollout & maintenance

) Incentives for sharing

) Federation Marketplace

Data and
Model as
Credit
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Trust-based data
exchange

Various models of data
sharing and data models
Free to Freemium !

) On Demand Spectrum
) Flexible, Lower Cost

Spectrum
as a
Service
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Lower deployment
barriers

Spectrum for Purpose

(Rural, Education, Skilling,

Mentoring, Agri, Health
care,..

) Collaboration & Sharing
) Cost & Power reduction

Shared
Infrastructure
& RAN As A
Service
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Economics of Scale

Shared infrastructure
reduces capex and
enables inclusive, scalable
network expansion.

AND Business models

) Al &ML Efficiency
) Lower Cost Solutions

Open-
Source
Models

. J
Tiny & Efficient
Models

Open models xLM and
classical ML models cuts
down energy significantly,
enable reuse, and
accelerate affordable Al
adoption.

Al in 6G has potential pathways for large scale, low cost and GREEN deployment by Innovations in AIN-ADN Open Platform
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