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Cities >>> Smart Cities >>> Sustainable & Secure Cities
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The Smart Transformation -

narntx

The society, the business, the infrastructure, the services and all other
aspects of the civilization on the planet Earth are going through a
paradigm shiff in the wake of tfechnological advancements, especially
In the field of ICT

All the ecosystems, be it Smart Cities, Smart Grid, Smart Buildings or
Smart Factories now find fthemselves making three classes of
transformations:

« Improvement of infrastructure — to make it resilient & sustainable..

« addition of the digital layer- which is the essence of the smorf
paradigm; and .’?:-’-"ﬁ\;%\i‘ ‘
* business process 1rg ormig:v 5C \“ L8 capitalize on the

investments in smglff technology. .~




The genesis of Smart City

In a Smart City-

> ‘Sustainability is the Destination’

> ‘Resilience is the Characteristic’

»>‘Smart is the
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Features of a Smart City

r ) Intelligent government services
Citizen participation s y
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The Imperatives:

The technological trends

&
are pbeing considered and pursued In Isolation
from each other by fthe respective stake
holders. In fact, they form a very fightly
InNferwoven & homogenous confluence of
similar ’rechno\oge oeing- hed In different
domains for e fnon q s of making our
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Smart Cities & Smart Infrastructure

A sample Indian business case for next 5-10 years:

> 250 million Smart Electricity Meters are going to be procured & deployed under the NSGM (National Smart
Grid Mission).

> All these Smart Meters are going to use 250 million Communication Modules and minimum 0.5 million
Gateways/DCUs (Data Concentrator Units).

> Smart Streetlights are going to use more than 100 million Communication Modules and at least half a
million of DCUs/Gateways...

> Smart Buildings are going to deploy more than 50 million smart Sensors and at least 100K - 200K
DCUs/gateways...

Automobiles shall be using at least 100-200 million communication nodes for Vehicle O & M, Vio V, V tol
& other telematics applications...

Similarly, various applications of the Smart Infrastructure paradigm like Smart Water, Smart Gas, Smart
Traffic, Smart Environment, Smart sewage Disposal etc. are going 1o use a few billions of Smart Sensors with
Communication Modules
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Current Applications live in silos

Current applications live in “silos”

Apps

InNEg I 1 N L 1

Platform Platform Platform Platform Platform

W/N/N//Nm

Devices

Electric Gas Transpnrt Emergency
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CACOPHONY or SYMPHONY
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‘The bequty of standards is that there are so
many TO ChOose from!“ Andrew S. Tanenbaum, 1990

“Standards & even SDOs are not at the forefront of
city planners’, utilities’ or users’ minds”

 There are misconceptions on what standards are for,

and, the case for use of standards has not been
made.

D« Liberalization and I\/\Orke’rs hCIV e a |lot of great virtues,
| but they ccmno’r tAetr=QWnN - conditions of
< ust< oe designed!
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One of the most challenging Imperatives
for
“Standard Development Organizations”

Harmonizo’rion of Standards
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Two Underlying philosophies -

Standards are the chromosomes of Smart Infrastructure
&

If “Data is the Oil of the 21st Century”

Neelie Kroes, EU Commissioner responsible for the Digital Agenda

(without pollution side effects)

Then “Big ina is the Crude Ol

" Norong N. Kishor, NARNIX TECHNOLABS
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A (man-made) Systems is...

..Is more than a collective entity.

The System is the product of the interactions of its parts, rather
than

Systems have prope e s have (emergent
properties) V |

"rt;g : i
The performance o ~\\{s;.\ paris fit not
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Applying Systems Engineering

>
>
>
>

Pre-standardization Process
Collect use cases
Mapping them to a Model/s

Deriving the Interfaces and with that need for new
standards




Four levels of abstraction in the
Systems Approach

1. Reference Model

— abstract framework for understanding concepts and relationships between
them in a particular problem space (or subject field)

2. Reference Architecture
— tfemplate for solufion architectures which realizes a predefined set of
requirements

* Note: A reference architecture uses its subject field reference model (as the next higher
level of abstraction) and provides a common (architectural) vision, a modularization and
the logic behind the architectural decisions taken

3. Solution Architecture

*+ Nofe: A solufion architecigfer{also known=as: eprint) can be a tailored version of @
| particular reference ’,»« Riteci ‘ure (Whlch is ’r, ne_ -Aigherlevel of abstraction)
)\ 4. Implementation y |
/f;il — realisation o fsys’rer?ﬁ@i m’rerés
fmﬂ(f A P o
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Levels of architecting

design and experiment build and test

Reference
Implementation

Various architect 3. Reference

needs

solution
architecture

refinement feasibility feedback

architect Scenario 1

refe!‘ence build and test
architectu

re design and engineer

4.
Implementation
Al

3.Solution

extract 2.Reference
architecture architecture

A

4,
model constraints and Implementation
¢

1.Reference

field A2

opportunities feedback

Scenario 2 design and engineer
reference - . .
architecture : S A few scenario reference architectures may

be derived from the reference architecture
&85 AAL: personal telehealth, home
S g N . .
staart Cities: megalopolis, city, village, island

extract

essentials v strai 3. Solution N
2 N architecture \ A
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Purpose of reference architecture

- Explain to any stakeholder how future implementations (which
are based on the reference architecture) can address his/her
concerns and change his/her personal, professional and social
ife for the beftter

— explicitly link needs (or high-level requirements) with the principles of
reference architecture

- Provide a common methodology for architecting cyber-physical

0 systems in the parficular system domain
Q’@? — different people in similar situations find similar solutions or propose
E§ Innovations

e+ Help stakeholders, programmes ond prOJec’rs to collaborate and
coordinate their efforts »+ = f




LITD 28 - Work Groups - Domains

1. LITD28/WG1 — Smart Cities N. Kishor Narang

LITD28/WG2 — Active Assisted Living Prof. Supten Sarbadhikari

LV - LITD28/WG3 — Smart Manufacturing Shailendra Miglani
8
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LITD 28 - Study Groups

- No. Study Group Name

1. LITD 28/SG 1 - Use Cases for ICT & Electrotechnology in Smart Cities Anveshi Gutta

2. LITD 28/SG 2 - Implementations Challenges Anveshi Gutta

Ravindra Desai &

LITD 28/SG 3 - Standardization Inventory & Mapping K. Manikandan

Kunal Shah &

] : i PR TR .
LITD 28/SG4 -RF Spectrum allocation & de-licensing implications Amarjeet Kumar

Ashwani Kumar &

LITD 28/SG5 - 5G imperatives for Smart Infrastructure :
Rajeev Shorey

y LITD 28/SG6 - Unified Common Citizens’ Payment Systems Framework Alok Sethi

A
o@j LITD/SG7 — e-Governance for Urban India Krishnakumar Thyagarajan
(2

N
y
/, LITD/SGS8 - Digital Experience & Infrastructure Ankur Pathak
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LITD 28— Panels(To develop Standards)

m Panel Name Convenor

1. LITD 28/P1 - Last Mile Communication Protocols Amarjeet Kumar

2. LITD 28/P2 — Common Service Layer Aurindam Bhattacharya
3. LITD 28/P3 — IT Architecture for Smart Infrastructure Rajinder Baniyal

Uttam Kotdiya &

LITD 28/P4 - Unified Data Semantics & Data Models for Smart Infrastructure .
C. Subramanian

LITD 28/P5 — Unified & Secure Gateway for Smart Infrastructure K. J. Singh

LITD 28/P6 — ICT Architecture for Unified, Secure & Resilient Smart

N. Kishor Narang
Infrastructure

LITD 28/P7 — Data Layer Architecture for Smart Infrastructure C. Subramanian

LITD 28/P8 — e-Governance Platform Architecture Krishnakumar Thyagarajan
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Common digital platform and digital solutions
« Step-by-step absorbing by the digital platform Smart Cities capabilities

Leadi
Governance eading

— Supporting

Management Operations

Emergent characteristics

— Enabling

Security

— Leading
o COI’@ Privacy

Core
capabilities
Resilience

Interoperability
Low cost for operations

Short time to market

Business continuity Enabling
Geomatics capabilities
] ) ~ Supporting
Finance Procurement Legal Media ICT e
capabilities

-y %

egeo ° ° .. S ,f::f%?‘/'/ \w\;,. =S ?’ | : < %(\‘ °
Initial |mplementaho, an 'be a’digital solution which isgter fransferred into
’ / \

#£ "~ Athe digital'platform I
#5~ fihe digital p atior N\

Facilities & buildings management
Public safety and security management
Environment (nature) management
Economic development management
Culture & entertainment management

Energy management

Water management

Waste management
Transportation management
Healthcare management
Education management
Social side management
Tourism management
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/ Layers of Information Flow
________________________________________________________________________________________________________________

COGNITIVE - B

Learn dynamically ? i P le & P Layer 7 — Transformational decision !
eopie rocess making based on “Thing" Apps & Data

PRESCRIPTIVE . e

What are the best outcomes ?

PREDICTIVE

What could happen ?

Applications Layer 6 — Custom Apps built using “Thing

Business Value

DESCRIPTIVE T e ——— “

What has happened ? . - :
Layer 5 — Reporting, Mining, Machine

DISCOVERY Data Analysis L ekiing

What do we have ?

NATURE of INGESTED DATA | Data Ingestion “L?hyii; f}d—altB;g Data, Harvest & storage of

DATA @ REST (VOLUME)

Archival/Static data (TBs) in Data stores R

BATLGHOION @& s @ e

Layer 3 — Cloud infrastructure (public,
(VELOCITY) ! private, hybrid, managed)
Streaming data

DATA @ MANY FORMS e |

(VARIETY) | Layer 2 — Communications, Protocols,

Structured/Unstructured, Text, Multimedia, Networks, M2M, Wifi, Telecom, HW Kits

BATASD DOUBT
(VERACITY)

Data with uncertainty that may be due to RS -
incompleteness, missing points, etc.,

Layer 1 - Devices, sensors, controllers,

Copyright © narnix 2016
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Mapping the Smart Infrastructure Philosophy
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Mapping the Smart Infrastructure Philosophy
fo High-Jevel Functionality

I.r _
People & Process

Applications

ess Value

Economic
Infrastructure

Physical
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The application needs change
(as part of the users’
: requirement) to derive value
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The way forward: Unified architecture

Service Delivery
Platform

Communications

Transport Emergency
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Smart Utility ICT Architecture

Business Grounding
Choreography

Reporting Analytics
Domain ontologies

Repository

Cloud Infra
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Smart Utilities ICT Architecture
Domain 1 BPACHV:SEE Domain n

Interactive Visualization Block

Business Grounding
Choreography

Reporting Analytics
Domain ontologies

Data Models

Data Validation Data Validation

Data Ingestion B | = Data Ingestion

}\/..\

—
Backhaul Communication A Backhaul Communication
i W \‘

AL T\ A ~S . N
; \.{v! [ l" : ') / -. I\
; / j g = / NSNS, 9
Last-Mile Communication / N . Last-Mile Communication
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Interactive Visualization Block
Patterns

Business Grounding
Choreography

Reporting Analytics
Domain ontologies

Data Models

Cloud Infra
Cloud Infra
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Repository
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Smart Utllities ICT Architecture
Domain 1 Rl Domain n

Interactive Visualization Block
Patterns Activities

Business Grounding
Choreography

Reporting Analytics
Domain ontologies

Data Models Repository
Data Validation
- | = Data Ingestion

NS

v ~oe—

Backhaul Communication e Backhaul Communication
' 3 <X
|} ~a .

Vi A ./ I V/ | I
(— — . . g
Last-Mile Communication 7 . . Last-Mile Communication

with secure n-systainable dna Y |

Interactive Visualization Block

Orchestration

Business Grounding

Choreography

Reporting Analytics
Domain ontologies

Cloud Infra

Unified ICT
Backbone
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Smart Utllities ICT Architecture
Domain 1 23 4 Domain n

Interactive Visualization Block
Patterns Activities
|| || ||

Business Grounding
Choreography

Reporting Analytics
Domain ontologies

Data Models Repository
Data Validation Data Validation
o : = :
Data Ingestion L L S Data Ingestion
P

A 5> o R N—

. L6: APP
Backhaul Communication
AL 7\ '

S =
\
\

L5: TRANSPORT

Interactive Visualization Block

Orchestration

Business Grounding

Choreography

Cloud Infra
Cloud Infra

Reporting Analytics
Domain ontologies

Unified ICT
Backbone
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Smart Utllities ICT Architecture

Domain 1 EplEcVEEN Domain n

Interactive Visualization Block

_—— -
. ] Orchestration
Business Grounding
Choreography
Reporting Analytics
Domain ontologies
Data Models Repository

Data Validation

Interactive Visualization Block
Patterns

) ] Orchestration
Business Grounding
Choreography

Reporting Analytics
Domain ontologies

Repository
Data Validation
Data Ingestion

Backhaul Communication Backhaul Communication
—— | —
é S

Cloud Infra
Cloud Infra

Unified ICT
Backbone

Data Models
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Unifled ICT Architecture Abstraction:

L

Narnl
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Internet Hourglass Architecture

enabling diverse applications

H & new types of end devices
e-mail WWW phone . . . ‘ p2p file sharing, skype, YouTube,

Netflix, Cloud Computing
SMTP HTTP RTP...

bitTorrent, DHT, SIP, DASH, ....
TCP UDP...

accommodating evolving
& new technologies

WiF1, Bluetooth,
Docsis, gMPLS,
DWDM/fiber, ...,
3G/AG cellular,

A

ethernet PPP. ..

,

\‘ copper fiber radio. .. i

Moving

CSMA async sonet. ..

network core

Y
/

4

/ y

<

/ '/ i

“ANY NETWORK”

one
End-to-end network view e\

o A s ol R/ . -
f oy Q., cﬁg - A application
| | / *

= creation
o OOg: | & analytics

connectivity,
onboarding, AAA,
ERETE 0
security, ...

“ANY APP”

“ANY DEVICE”

devices
& gateways
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@ 2014 oneM2M

Sensors

16-0Oct-14

rom Hour Glass Architecture fol
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Classic Saucer Champagne Glass Architecture Model:

Urdan Applxation: & Citicen
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Data Exchange '

[ API Mgmt. Data Flow
Processing
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. Governance

] Domain Adaptations

| Service Orchestration

Asset Registries

Service Catalog Data Lal;e |

ASM  CMDH | Discovery =DM  NSE | SNF | TM |

Data Ingestion

10T Hub l ]

DX

Group Mgmt. w|m

DMR  Semantics ’ Secure r Connector
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..Classic Saucer Champagne Glass Architecture:

narnix

The evolved Comprehensively Unified ICT Architecture can be modelled
as a “Classic Saucer Champagne Glass” with a wide Flat Boitom Base
depicting the multitude of Field Devices & sensors etc. The Saucer Shaped
Bowl on the Top depicting being filled with an ever-increasing spectrum
of City Applications and Citizens’ Services. The Long Stem depicts all the
Common Layers viz.: the Unified Last Mile Communication, Common
Standardized Gateways (application or Vertical Agnostic), Common
Service layer representing the Common Service Functions in fthe
Gateways, as well as, in the Cloud... and the Smart City Middleware &
City Data Reservoir in the Cloud.

it is the “Long Stem” of the "Champagne instead of the
Short & Narrow /_:ﬁ%z’ > "HoufglasSidodel” that brings  the
comprehensive har ,cmon s’rgndarim’r'Teroper0b|l|’ry INn the

Architecture leadi vy/,"'//p'Tlr;nIZCITIOH Jn o.




Legend :

City KPI (Vision, Mission, Liveability Index)

g BISUTD 28 Standards
Focus

Smart City Appllcatlons O s

adopted from ISO etc.

Market Driven / Adopt
Domain Specific
Standardization

3
S
v
S
3
Q
<
g
o
c
3
=

Urban Digital
Infrastructure
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Smart City Capabilities Framework City KPI's —Vision, Mission, Objectives, Liveability Index, Process Metrics

Urban Applications & Citizen Services
HWoCC Critizen App GCovernance Apps Smart Edwcation HealthCare Public Safety

Smart Lighting Waste Mgmk. Smart Building Smart Energy

Smart hMobility Smart Parking Smart Metering Smiart Logistics

Urban Services Urban Data Platform
Urban Context Platform Enablement Platform Data Exchange DEAMN

Information Registries

APl Mgmt. Data Flow Big Data
Processing Analytics

_ Data Data
Personnel Registries Service Orchestration Governance Semantics

Geo Spatial Registry Domain Adaptations

Asset Registries Service Catalog Data Lake
Data Ingestion ESB

=
Lo
(=]
=
L* o
=
=~
L
[
g
i
B
[
o

Unified Communication Infrastructure
Common Service Functions 10T Hub

ASM CMDH | Discovery | DM MSE | SNF | T IUDX

Group Mgmt. | Registration Location = DMR  Semantics Secure Connector
Gateway

Governance, Operations, SECURITY

. lT LMCP (Wireless Metworks, IEEE 802.15_* | IP Networks, xDSL, FTTk, WiFi, 36, 4G, 56, MB-1aT] |

, |'5-.=.-ns.*ﬂg & Actuation Layer

Unified Digital Infrastructure

Fibre, Piped Water, Waste Management, Sewage, Electricity, Piped

Physical Infrastructure Gas, Health, Education, Roads, Building, Transportation ....
o
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Common digital platform and digital solutions

Universal
Security management Software factory

Event management
APl management Data persistence

il = \ = e j |

v

..........
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Platforms Approach...

Healthcare

Urban

Security
management Event management

API management Knowledge
managemen

UI/UX management IoT management
Software factory [ ) - I
, el . ;5 = 7O
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Some more focus Areas...

LITD 28 shall also undertake studies on the following subjects:

» E-governance portals delivering services online (like single windows for building plans
etc.)
> Transportation systems that integrate multiple _ modes of fransport and enable
integration through common smart fare cards etc. k!
> Various SCADA systems being integrated mto commqnd centers at city level st
> Various energy systems and their integration st»:
> Electric Vehicle Charging Infrastructure Integration
> How o manage decentrallzed systems that require wireless as well as st-hard-wire
? access to data servers !
Q’J&? > How fo manage standards in systems that employ GIS maps as well as isrother digital
N data sources i
}; > Interoperability and automation of alerts and commands between the iGIS systems
)\\T and command and control centers st SEri o e i a
/} | » Role of Blockchain, Artificial_.inte gence& -ET'§ hine Learning in the Smart
/7\ f’"(\ Infrastructure ICT Framewor SN \
{vi)f\ l\> Stakeholder mapping of gil* he data: expected to be gehe at from smart city it
-y / r > U
/@ ]\> y == [/ /| \
///;i:}?}if_él / A/ | > S j\ /“ 4 = > J [ ~‘,\ N\
[\J\/\@Dﬁm ]r@c / | 9 //( \< copyright©narnix2019
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LITD 28 Deliverables Imperatives: -

» Comprehensive Security Architecture

» Comprehensive Big Data Architecture
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Study Group 5 on 5G Imperatives for qurf Cities

/ L \
o \ ~
= A\ AN
— \‘\' " \
NN S &
L ] A
N

e Ll ) ) —~ v
7/ o ~ ( 3 ;’. 7 o \ \\\\\\\,\
narnix )| FNS WITh,SeCUI'e nsystainable dna Y L — \ "W\ copyright©narnix2019
4 y f o \ ‘ \\\}’ '\)\




Terms of Reference

Create actionable reference deliverable capturing -

« An overview on 5G standardization work in 3GPP and track areas related to smart
City use cases

- |dentify early 5G use cases for smart cities and technical requirements -

— Real-fime surveillance, Assisted-driving, Connected public-fransport, V2X Safety,
Critical Communication — Emergency communications with precise
location/public safety/disaster, Connected stadiums and VR, Remote health
consultations/3D CT scans

- Recommend a homogeneous framework/architecture using the legacy/current
technologies as well as 5G architecture

o Review the current ICT architectures and fechnologies being deployed in smart
cities deployments

o Review the ICT architecture, fechnologies & standards being developed for
smart cifies in LITD 28 ——
o |ldentify infrastructural requirchs ents and solufionssfor 5G services in smart cities
=== . A“#’*&%@\‘-ﬁ
and sharing fromework V- C PO a.\%\qw,ﬁs oles, outdoor sites,
backhaul, indoor coyéra QWEHRAg . \*‘vfg
»  Develop a smooth mjg ’;, on g m cyrren
homogeneous 5G o’/ actur 7 N
’ /V T — (<
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The Study Report: summary of the content...

Comprehensive view to key building
blocks (enablers and capabilities)
available from 5G technology for smart
. Infrastructure, and deployment
¢ considerations, laying the foundation for

\
// detailed exammahon of speC|f|c: aspects
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A few Next steps...

ldentity 5G Friendly, 585G Intensive & &G Extensive
Applications & Use Cases within the Smart Infrastructure
paradigm and even outside...

|ldentity the feasibllity of developing Application Layer
Standards around them...

“* Develop a phased implementation & deployment plan for
O
fd them
QJ&F
E;; “* Develop the most optimized “5G inclusive ICT Reference
>\)>\€ Architecture for Smart Infrastructu ure
//l v+ Develop © smoo’r/ a’rion % ad |on sfrategy from
g@;\ Con’remporary Archﬁec’rures “\ 5G Inclusive
SarA e el N
/2 Arc:hfrec’rures | 7\ /,/ SIS N\
[\J\Q\lmﬂ] ]r@c / J/é:// ; \< \ copyright©narnix2019



A tew Next steps...

*Study SBA/ Open API's at 3GPP versus common service
layer plattorm for use cases — examine API’s

“*How to leverage network slicing/ SBA 5G to implement
diverse crifical use cases and eZ2e QoS mapping from
fransport layer to application layer

é “*Role of virfualization/ SDN/ MEC for dynamic use cases
Q? Implementation and deploymen’r flexibility

/ﬁ _l
C@Um U b ¢
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Recommendations on Development of -

Application Layer Standards
« 5G Applications will deliver great value to the countiry

 While there is vast global eco-system in the applications
layer standards, new SDOs are being formed around 5G
applications

 Short Term

— Piggy back work in Standards Project Teams, Use Case labs and
Awareness Promotion to support Applications Layer
development

 Longer Term

recomt | plon fo bring India
info full part ,f \O /Qro ess >(same commitfee as
S’rondords) \,
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5G Service Based Architecture

Network Smart Plan
Exposure Suite
Function

Shared Data NEF
Layer

UDR

Subscriber
BEYE
Management

(o UDM

P Subscriber
\;% Data Mgmt

/\/ or AAA

AUSF

[ ( | SMSF UDSF NSSF

Cloud
Signaling
Director

BSF

Service-Based
N
Q%D Architecture

Cloud
Signaling
Director

SEPP

N3IWF

\ Telecom Shared Data Cloud

/ VA 3‘;‘ Application Layer Mobile
/ ) Server Gateway

e 78 =X
nQrnix / /)’/<

Cloud
Mobile
Gateway

Cloud
Meohile
Gateway

Cloud
Mohile
Gateway

SMF

Cloud
Mobility
Manager

AMF

Cloud
Mobile
Gateway
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Example of a micro service architecture

Decomposed SW
MSA example

Cloud native application

puService

Applogic 3

Application

Cloud Native
Application
Consumer

Filled boxes = Stateless services

= Stateful backing services

SN
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Cloud native application stacks

Cloud native Cloud native
network App network App e

App business logic App business logic

2 Kubernetes based CaaS: Any

/8 \‘*i;. Hardware: Any X86
/r=

C-J%&/
narni
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5G spectrum strategy

High capacity
High bands hotspot / dense urban

(24 GHz — 48 GHz)

Mid bands I1
(3.5 GHz — 6 GHz)

New

Mid bands I

(1 GHz — 2.6 GHz)

Low bands
(Sub — 1 GHz)

Moderate capacity
Wide area / outside-in
MNew/legacy

coverage

Coverage Capacity Latency




5G Networks Characteristics

« The ability to handle multiple, tailored use cases is
what makes 5G more disruptive than previous

generations of cellular technology.

Py As 5G will need to coexist and interwork with 4G for
@> many years to come, we're likely to see the vast
\% rrojon’ry of these deplo ’rs as non stand-alone

\
1
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Network Architecture

narnix

« Current network architecture needs to evolve to

meet the needs of the wide variety of use cases
enabled by 5G technology.

As part of this, the transport network must evolve and
scale efficiently fo meet widely varying, but sirict,
requirements for performance, capdacity, latency,
and security.

't must also support the various needs of parallel
nefwork archifectures ond ’rechno\oges anad
seamlessly suppor’r ae-coordingiion between many

more cell sites, dhg those the \ |H coexist with
4G ’rechnolo Or mony years\fo
/ , f /\ / N | \\ \
// _ ”/ -\ 1
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Design Principles

* Agnosticism

* A Micro-service Architecture
« Application Resiliency

» State Optimized Design

e Orchestration and Automatior
— Internal automation and orcheS"ra’r'on
— Network level orc kautomation

| /,/g

\

narnix nsusmmble dno P!

AR copyrigh’r@nomixQO]‘?



5G Paradigm — Key Attributes... -

 Distributed Architecture

* Network Slicing

o CUPS

» Cloud RAN

 Virtual Network Functions (on Cloud native)
» Cloud Native Digital Services

* Microservices Architec:

‘-!:/?A P >
A Con’rmuous\y E Ve
7o\ * DevOps S iy :

nQrnix /2 ‘ ‘\. copyrigh’r@nomixQO]‘?



Today, one of the main concerns about virtualizing
the network functions is backward compatibillity. It
Is critical to make sure the virtual network functions

(VNFs) can interoperate with the physical network
functions and the older infrastructure.

i
/J%p
% But even more important is how best to develop,
A(

/N test, deploy, Gﬂd 0!ee< L|CAT\QNS to take

I'e

7“@%\ advantage of ’rh ‘CCIp o iti€ssprovided by 5G

).\ Paradigm withdll | key Oﬁ”bUTe %*\
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Some Questions... -

« Under ALS, what are we going to Standardize@

— The Application Platformse For different use casese
— Interfaces of the AL with other 5G Network Layers ¢
— And/or....

— Whatever, we choose to Standardize, how granular

narmix




A few inputs for the immediate NEXT STEPS...

Follow the Systems Approach

e Study & Analyze the selected Use Cases to
understand their respective Characteristics

« Study & Anadlyze the 5G Network Architecture(s)
and enumerate their characteristics, as well..

 Develop a Matrix to galele the Appllca’non(use
cases) characterisfics- v ’rhe 5G Network

~

Architecture c’rensf oII enable &

N
N\ Y
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* This Mapping shall help us understand & develop
the customized “5G Architecture Views" that shall
meet any single or set of Applications & /or use
CQses.

i
'L+ This shall also help us understand the kind of VNFs,

Ly : : ) :
" Network Slices, Microservices, Containers, Data

\

|

1
z

& . Repositories thai=shall be necded to serve the
@@[‘g@ﬁ% ; ;/’é%j | ‘n sustal copyrightonarnix2019



Only after this stage,

we could actuadlly identify as to what
@& aspects can or should Dbe
) standardized...

e Cns
narnix
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Resilience....

Let us not pray to be
sheltered from dangers
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Brief Profile - narang n. kishor -

Technology Philanthropist,

Innovation & Standardization Evangelist...

Technology Consultant, Mentor & Design Archifect in

Elecirical, Electronics & ICT...

« QOver 40 years of professional experience in education, research,
design and consulting .

« Over 30 years of hardcore Research and Design Development
Experience in Solutions, Systems, Products, Hardware, Software &
Firmware (Embedded Software) in fields of Industrial, Power, IT,
Telecom, Medical, Energy and Environment.

Mentorn « Over 10 years of Consul’rcncy Experlence to different segments of
iple NCITIOH &&lobal Standardizafion

yAl Prmc_npol Design Architect business ‘ I - / V- A. \
L ¥ ( narnix technolabs pvt. Itd. e QOver rc: & es
¥r|buhg “"Hgﬁng' N
y Fyog SDSI, IEC, 10, ATU \.\\\
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Brief Profile - narang n. kishor

Leading Standardization activities @BIS - the Indian National SDO in - Smart Cities, Smart
Manufacturing, Smart Energy & Active Assisted Living as the Chairman of Smart Infrastructure
Sectional Commiitee LITD 28 in BIS.

Contribution in Global SDOs:

* Vice Chair - Strategy & Convener - Reference Architecture Work Group in IEC SyC Smart Cities.
 Project Leader - IEC TS 63188 ED1 — Smart Cities Reference Architecture Methodology

« Project Leader - IEC 63205 ED1 - Smart Cities Reference Architecture

« Co-Editor—I1SO 30145 on Smart City ICT Reference Framework

« Co-Editor-1SO 30146 on Smart City ICT Indicators

Representing Indian National Body BIS & contributing with Indian perspective in

« |EC - SyC Smart Energy, SyC Active Assisted Living & SyC Smart Cities. |IEC - SEG4, SEG6, SEGY,

SEGS8 & SEG?
« |SO -TC 268 on Sustainable Development in Communities.
- ISO/IEC JTC1/SC 41 - Internet of Things & retated Techmelogies, JTC1/SC 42 - Big Data & Artificial
Intelligence; and JTC1/WG11 - SmeifCities.. S e,
. ITU-T SG20 - Internet of Things®floT , appli jding, smait cities and communities
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