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DATA GENERATED

Compute, Transmission, Storage

~15TB
generated/day

These Use Cases will demand High
bandwidth — Latency — Secure
network for the M&M plant
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CURRENT STATE

IT Digitalization
Steadily Ongoing

Unused Data
Data Silos
Unanalysed Data

SHIFT IN
LANDSCAPE

loT Investments
OT Digitalization PoCs

Legacy Applications
Interoperability issues

4.4 7B 50x

Machine Generated Growth In
Data by 2020 Sensor Data By
2020

CHALLENGES

Wireless Shift
Speed, Reliability,
Mobility, Security

Application
Legacy to Transform

Cloud Shift
Latency, Privacy &
security concerns

Discrete Assets
Heterogeneity

On-Prem People
Capex intensive Resistance to Change

150K 34%

COBOTS By Data To Cloud Rest On-
2020 prem/Edge 2023
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Integrating connected factories with smart supply chain, suppliers,
customers, product design and aftermarket services

INDUSTRY 4.0 ENTERPRISE

Data
Bandwidth

Multiple digital factories are connected through the cloud and can

CONNECTED FACTORIES
be managed centrally

Industry 4.0 DIGITAL EACTORY Smart manufacturing in a single factory premise with other Data Size
Journey digitized functions
SMART MACHINES Intelligent machine in production with minimum human Mob|||ty

intervention

Security

SMART COMPONENT Intelligent machine components and subsystems

“ T . .
Edgification LAN/ Factory .NW WAN Transformation Security Appllcatlop
Edge & cloud Transformation Transformation

» [atency requirements = Mobility requirements = Software defined (SD-WAN) = Device onboarding & mgmt. = Edge Vs cloud resident

* Edge datacenters * Private network » Factory to cloud * Threat vectors & applications

» Cloud (Private, Public, » |Legacy devices integration = = Factory to factory vulnerability * Legacy application

Hybrid) « Wired to wireless Connectivity * |T & OT environment transformation
= |T/OTintegration transformation sanctity

= Security at device edge,
enterprise Edge & cloud
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TELCO & ENTERPRISE CONVERGENCE INEVITABLE
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5G FOR ENTERPRISE : SHIFT INTELLIGENCE TO THE EDGE

Data Proce§5| ng function of SENSITIVITY
Latency ! prlvacy ! Cost Action @ Edge Latency Privacy Ephemeral
Pass through No No No
Use & Pass Yes No No
Use & Hold S Yes *Ex
% 5G/4G Use & discard ok ok Yes

- (¢

Private/Public

Device Edge Nnterprise Edge Cloud

qurkloads

100ms
20 ms 55%
Latency oms 20-30% High
Cost Optimization 0% Low - Medium
Low

Privacy Vulnerability
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ENTERPRISE DIGITALIZATION ROADMAP

5GC & MEC enablers in the road map

Tech
Mahindra

é ————— \\
-7 Cloud
/’ \
7’ \
e N \
7 \
, \ \
// \ \
7 \
7 \
// | Q Deploy 5G with MEC for
R larger set of use cases SG%
/,’ - Streaming capability
’ = - - Mobility “_
/ %"I) = Repurpose |. - Denser device g]@%]
with MEC | a Integrate loT connection
. Platform on MEC
Mulg;\ccess ;' O Deploy new age use
c ge ! cases requiring Edge
ompute ! Analytics on MEC for: “leue
SMART _ 0
ol ResE [EfEney - Monitoring & Tracking Resident
tolerant legacy
O Deploy MEC in Shop Shop floor apps at @ - Surveillance Edge
Floor O Latency sensitive |. - Process Automation %]@%] Resident
O Integrate uCPE and ShQCF; ﬂoorl\jggs EEE
, resides at . . .
sl s ezl v 5G with MEC can provide a credible

applications at the

Edge

Intel, the Intel logo, and other Intel marks are trademarks of Intel Corporation or its subsidiaries.

intel.

augment to wireline connections

v' LTE with MEC is starting point for many
use cases



Digital Supply Chain - Smart logistics with AlV EDGE DIGITAL SOLUTION PACKS

technology and real time asset tracking for reduced

response time. N)(t e
: t 40
Digital Production & Operations -Smart turlf‘eglgsf 0 N’; N’:‘duﬁtd
Manufacturing to engineer connected, intelligent, fa°¢ 2 wi P aﬂgl’lira'a"
and secure factories of the future Maﬂ di,,g Ma’;utl’ Iyeoil &
'

. . il
Digital Services - Insights to predict gy o0 af—fr'
machine needs and remotely assisted <d
maintenance activities.

Real Time
Diagnosisin
Emergency Care
Real Time Remote
Monitoring &
Consultation

Tele Surgery

Hospital Asset
Mgmnt

Automated Container Management -
Real time Container monitoring and
automated inspection for secured effortless
cargo movement.

Digital Operations - Digitally connected,
hyper-efficient and sustainable - 5G Smart
Ports for seamless flow of shipments.

Digital Safety & Surveillance - Anytime,
anywhere visibility & secured port
operations.

Connected Assets - Real time Inferencing of data

Digital Safety - Improved personnel safety
w/enhanced emergency response

Connected O&G - Digital transformation with
connected production controlled via remote
operation centers.

Digital Turnaround - Pre-integrated digital
solutions leading to a faster and cost-effective
turnaround.

e« Connected EPCM
(build right first
time)- Intelligent
Design, Connected
Procurement, Smart
Construct, Connected
Commissioning,
Intelligent handover

e Connected Assets -
Real time Inferencing
of data

» Digital Safety

Connected Assets - Real time Asset
Mgmt, AR assisted remote maintenance

» Digital Safety - Improved personnel
safety w/enhanced emergency response

» Digital Generation — Real time
equipment analytics

e Smart Grid- Smart AMI, Smart T& D

* Smart Energy (retail) — Connected
customer, Smart Home city, Renewables



Technology & Architecture Behind 5G
in Industrial / Enterprises
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Notices & Disclaimers

Intel technologies may require enabled hardware, software or service activation.

No product or component can be absolutely secure.

Your costs and results may vary.

© Intel Corporation. Intel, the Intel logo, and other Intel marks are trademarks of Intel Corporation

or its subsidiaries. Other names and brands may be claimed as the property of others.
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Outline

* What is changing in Enterprise Networking?
= An example Reference Architecture
= Discussion on Use cases and deployment

Webinar: Demystifying Enterprise Digitalization Powered by Intelligent Network inteL 12



Beyond Mobile Broadband: Implications in RAN
& Core (Rel-16+): _
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5G system can be considered as an
802.1AS "time aware system"

Platform for Low Latency & Reliability

TSN /URLLC - implications to 10 (QoS), TSN Translator for URLLC devices (e.g. NIC enhancements for low latency traffic)
Stringent clock synchronization

Accelerator offload overheads for low latency and jitter requirements

Reliability KPI (Six 9s) using redundant paths, data duplication, multi-TRP connections, beamforming

Optimization of transport for small packets

Webinar: Demystifying Enterprise Digitalization Powered by Intelligent Network 13



Enterprise Private Wireless Network

Enterprise / On Premise
X
o
- = 5G Private

Wireless

=0 9

Local
Data NW

Carrier A
/

\ CarrierB

Digital Transformation in Enterprises
+ Operational Efficiency & Automation (ex. AGV, Robots)

Analytics & Insights (ex. Asset Tracking)

Enhanced Collaboration & Productivity (ex. AR/VR)

Security, Safety & Compliance (ex. Video Surv.)

 Experiences, Products, & Services (Context/Location)

Webinar: Demystifying Enterprise Digitalization Powered by Intelligent Network

Enterprise Networks Evolving with Multi-Access Capabilities

* Increased complexity of managing multiple networks (e.g., Wired, WiFi, LTE/5G, etc.)
» Coverage and quality demands growing, including types of devices on network

+ New network capabilities (i.e., TSN /URLLC)

 Improved reliability and mobility

» Growingimpact of security threats

* Requirement for data sovereignty and control on-premises

intel.
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5G Network for Private

Enterprise domain (owned and/or managed)

—Nterprises

Control Plane Functions

Carrier Network(s)

T

-

|

T

5G Control Plane
Functions

5GNRRAN

— On Prem
dUPF

Access

WiFi AP

Network

Local Data
Network

Wide Area Network

Control Plane Functions

» Deployed at Enterprise / Vertical Industry location, or in the Cloud (e.g., AMF, SMF, Application Functions for TSN, etc.)

= Built with Intel contributions in open-source community with Cloud Native capabilities such as Multus, Node Feature Discovery, Bond CNI, Telemetry aware
scheduling, Topology Manager, CPU Manager, Intel® QuickAssist Technology Engine for OpenSSL*, etc.

Webinar: Demystifying Enterprise Digitalization Powered by Intelligent Network
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5G Private Wireless Platform
with Containerized NW Functions

Example OnPrem Customer/Domain Specific Edge Applications Leveraging Open Interfaces
« Al/ML framework leveraging statistics/counters from DU, CU (e.g., PHY stats, IQ samples)

= Applications managing AGVs, Robots, Location based Services in Retail, Positioning
= CNC Applications interfacing with TSN-AF to configure & manage TSN end points

Non-
Digital Central 3GPP i : Controller
. . Control )
Unit Unit Access (OnPremorin

Plane Containers/
POD POD \(/\783 PODs PODs Cloud)
iFi

TSN End DS Sl ) eMBB
Point TT evices ) e Data Network
Q@ =
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GPS
Antenna
5GGM
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yree | Non 3GPP Access
))) ((( (exlislting) TSN
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Demonstration of 5G in Industrial Application

USB interface (to be replaced with 5G wireless)

Camera
l, 5G System
Low Latenc OnPrem
Ch yf G Robot Control Platform with 5G Air (oo rfcf\)rzmbso;ick "
icti Application Digital Unit, Interface :
al'aCterIStICS (o) 5 JUPE & NWTT place operations)
Motor wheel Motor wheel
with hole at edge with hole at edge
Laser >
Motor Motor
. . . 5G System
Time Synchronization
. am OnPrem
otor Contro atform wit ORAN ir otor Contro
Characteristics of 5G Motor Control Platf h 5G A Motor Control
Application Digital Unit, Interface Application
A dUPF&NWTT B B e e >
: " gPTPtime
TEN T ie Deraln synchronization
Grand Master Clock frames
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Summary

 Enterprise Networks evolving with Multi-Access Capabilities with main focus on

reliability, security and data sovereignty

 Intel as well as ecosystems are investing in 5G private wireless and deploying on-

prem edge nodes at enterprise/vertical industry locations
* Industrial is one of the key initial vertical for 5G private network deployments

Multiple real-life enterprise use cases are making the 5G private network a reality

Webinar: Demystifying Enterprise Digitalization Powered by Intelligent Network intel 18



Thank you

Visit us at www.techmahindra.com

Disclaimer

The information is to be treated as Tech Mahindra Confidential Information. TechM provides a wide array of presentations and reports, with the contributions of various professionals. These
presentations and reports may be for information purposes and private circulation only and do not constitute an offer to buy or sell any services mentioned therein. They do not purport to be a
complete description of the market conditions or developments referred to in the material. While utmost care has been taken in preparing the above, we claim no responsibility for their
accuracy. We shall not be liable for any direct or indirect losses arising from the use thereof and the viewers are requested to use the information contained herein at their own risk. These
presentations and reports should not be reproduced, re-circulated, published in any media, website or otherwise, in any form or manner, in part or as a whole, without the express consent in
writing of TechM or its subsidiaries. Any unauthorized use, disclosure or public dissemination of information contained herein is prohibited. Individual situations and local practices and
standards may vary, so viewers and others utilizing information contained within a presentation are free to adopt differing standards and approaches as they see fit. You may not repackage or
sell the presentation. Products and names mentioned in materials or presentations are the property of their respective owners and the mention of them does not constitute an endorsement by
TechM. Information contained in a presentation hosted or promoted by TechM is provided “as is” without warranty of any kind, either expressed or implied, including any warranty of
merchantability or fitness for a particular purpose. TechM assumes no liability or responsibility for the contents of a presentation or the opinions expressed by the presenters. All expressions of
opinion are subject to change without notice.
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