MONTREUX, SWITZERLAND




TCS
%o Research & tSdSI

‘INNOVATION

Role of Al and its Standards in 5G for Emerging Markets

Dr. Samar Shailendra

Scientist, TCS Research & Innovation
Member, TSDSI



TCS
%o ResarcH & tSd SI

&2 ‘INNOVATION

Agenda

Introduction
* 5G in India
* Al role in India

Al in 5G

* Role and Requirements
« Challenges with Al
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Introduction

5G

Application
Categories

Industrial Use
Cases
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Massive Internet of Things
Critical Communications

Enhanced Mobile Broadband

Automotive and Transport Use
Cases

HealthCare and Smart City Use
Cases

Media and Entertainment Use

Cases
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India's Telecom SDO



@, ®TCS
7RESEARCH &

INNOVATION tSdSI

What is Al ?

Artificial Intelligence

* Machines with Human Like Intelligence

Augmented Intelligence

* An Intelligent system or machine(s) to help humans with decision making

= Based on Rules and Previously collected Data
me Accuracy depends upon

* Quality of data
 Context of data
« Complexity of algorithms

Artificial
Intelligence

Augmented
Intelligence

Machine
Learning

Deep
Learning

& Computing
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Different Levels of Al

Analyzes the current situation based on the current state of data.
* Has no memory
e.g. IBM DeepBlue, Google AlphaGo

Uses the past data to make future decisions
Has limited view in the future
e.g. Autonomous Cars

Learning
Based Al

Machines interact with other machines
* The change in state of other machine impacts its own decision
* This Al does not exist !

 Machines have sense of self
» Can use the information to understand other machine/human state

AWSa?gN  Still a Science Fiction !

Ref: “Al White Paper”, The Conversation, https://theconversation.com/understanding-the-four-types-of-ai-from-reactive-robots-to-self-aware-beings-67616
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Role of Al in 5G in Ind

E

Configuration Dynamic

Site Planning Strategies Scheduling

Investment Optimization
v' Accurate Network Construction
v' Network Expansion Forecast

Path Optimization Muttlodustoy

Cost Reduction
v' Massive MIMO auto configuration
v Intelligent Coverage Optimization
v Dynamic Resource Scheduling

Customers
Maintenance & NWDAF (Core
Operations || = Network)

Smart Operation
v Intelligent 5G Slicing
v Improved QoE
v Intelligent loT

Application

*Application aware Network and Network aware Application
*Predictive vs. prescriptive model
*Intelligent Operations and Business Support Systems (OSS/BSS)

Edge and Cloud

Dynamic balancing of intelligence between edge and cloud

*Intelligent Network Slices for independent applications
*QoS management (NWDAF) : Should be left open for implementers ?

*Adaptive pre-scheduling, dynamic mobility management

bensmw[y: nternal & Restricted

Application

tsds

India's Telecom SDO
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Dominant Applications in India
Niti Aayog (Govt o India)recommended folowing focus areas for use of AI& 5G

Health Care Smart Agriculture

Smart Cities and Intelligent Transportation
Infrastructure
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Al/5G usage in Indian Use Cases 13

ey Manufacturing

* Process modernization and real time decision/planning

* Logistics & supply chain management

» Reduced rate of rejection through early detection of faults

* Human-Robot Collaboration — India can be a test bed as well

» Autonomous vehicles and driver assisting systems

Financial Services

» Cashless, paperless, consent-based financial transaction
* Risk Assessment — Lending, Investment, Payments etc.

s Healthcare

* Creating National — Scale clinical decision support system
* Health data annotation for machine learning applications

* Self learning system — Radiology, Pathology, Genomics.

* Al based system to aid differently abled people.

TUU | ADWV
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Al/5G usage in Indian Use Cases 123

Agriculture

* Crop Prediction

* Crop Health Management

* Macro and Micro Irrigation management

* Prediction and Prevention of Poor-harvest losses

Education

* Personalized education
* Help government in planning by predicting the outcome

Environment

+ Automation to estimate and control at source — pollutants, waste etc.

* Prediction of depletion of non-renewable resources, endangered species, meteorological events,
natural disaster etc.

Sensitivity: Internal & Restricted




e tsdss

‘INNOVATION

Al/5G usage in Indian Use Cases 1313

mmmmm National Security

» Autonomous surveillance and combat systems

» Adaptive and Secure communication systems

» Cyber attack mitigation and counter-attack systems
* Intelligent data fusion and decision making

mmmmm P UDlic Utility Services/Big Data

« Al can play big role in Aadhaar based systems
» Al based data analytics for planning and execution of public services

Sensitivity: Internal & Restricted
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Requirements of Al in 5G

: India's Telecom SDO

e Continuity of Services

 Service provisioning & slicing across multiple operators !
* Network personalization for each user and Application !
* Network cognition to meet requirements such as user density, computing requirements

sy Continuity of Coverage

* Optimization of coverage

+ Fault prediction and mitigation

* Intelligent edge vs cloud

« Vertical offload across multiple technologies

s £Nhanced Security

» Pattern ldentification
* Irregularity in data and usage
» Attackers will also use Al/ML !l

Sensitivity: Internal & Restricted
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Network Cognition using Al in 5G
| Provdes ApplationawareNeworkng

Provides Application aware Networking

*Network adapts itself based upon application requirement

— Develop Network aware Applications

+Application adjusts itself based upon network availability

e
vy |
I Cognitive Controller !
API Layer L1-L4 |! :
params || |
for I Protocol ) :
cross | Respond parameters, Decide !
la | desired '
yer | |
opt I _state, :
! iterated ¢y rrent Stafp: Features, !
: parameters gynchronizpd params, |
I QoE pprams :
| ! Network, Al/ML
Lo i Protocol and — :
L Sense ' Application Analyze Classification
i e .
—>! ewone | State - Logs, Feature Extraction
! — etworl H _ti .
KPIs &| | i| Aplcation | ‘5o | Real-time Model Tuning
App |+ b—/————— 1 1 params ;
params : RSSI, Configd}ation, congestion, route, |
Application L ——_ link state_jport & flow parameters _ _ __ _ _ ____ ____________ |
Sensing

» Sensing of Application and Networks

oy
» Sensing can be triggered or automatic | EC ISO
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Configuration, Slicing,
Virtualization, Power, Route ,
control...
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Challenges with Al/5G

Al Task Force in India has identified following Challenges

Data collection, archiving, and encouraging data availability with adequate
safeguards, possibly via data marketplace/exchanges.

Ensuring data security, protection, privacy, ethical use via enabling framework
both regulatory and technological.

Digitization of systems and processes with loT systems while ensuring safety
from cyber security.

Deployment of autonomous products (robots, autonomous cars) after careful
study and mitigation of any impact on employment and safety.
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Challenges with Al/5G

— VY

* No knowledge sharing about HOW the Al prediction algorithm is working and the decision is being made
* User is unaware of any decision made by the network/application
» Can the model trained using the data from one geographical region be used in another
* Can Al be used for critical applications (tele-surgery, autonomous cars)

e Validation

» Data generated by the Network and Applications varies with geographies.
* Correctness of Al algorithms depends upon the quality of data
* FAT ML- Fairness, Accountability, Transparency plays an important role

mmmmm |INtegrity and Verifiability

» Outcome changes even with the sample of data used for the same network/application
* Delivery Guarantees (time) is essential for 5G.

Sensitivity: Internal & Restricted
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Concluding Remarks

» Safety and security challenges also for services enabled by Al and 5G.
» Data Economics should also be defined and regulated !

e Al is still far from its actual potential. —
» Beware of unregulated Al !
———) N4

Sensitivity: Internal & Restricted



TCS
%o Research & tSdSI

‘INNOVATION

Thank You !

s.samar@tcs.com
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Population Population % Urban Nominal GDP Energy
(Billion) Density (per Population (Trillion $) (Kwh/User
Km?) in 2014)
North America | 0.362 14.6 83.8 21.05 12,984
Europe 0.512 90.3 74.5 17.28 5,908
Middle East & | 0.444 60.9 - 3.2 2,875
North Africa
China 1.386 144 4 60.4 12.23 3,927
India 1.358 413 33.6 2.6 806
Unique Scenarios:
v' Largest consumer base and Appetite for technology
Challenges:
v High Density and scale
v High Diversity — Language, Culture etc.
v Lost cost solution =
IEClisO
L] v
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