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to connect each customer
with the latest data
applications while ensuring

better experience

30x denser networks to
connect 1.2 Billion by 2025
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to enable future

applications and immersive

content by bringing compute
and storage capabilities to the

edge

$66 Billion cumulative annual
capex by top three Cloud Co.

to empower
every Citizen with
high-quality primary

connectivity

City governments, globally
Investing to “democratize
broadband”

to create

secure networks for the
specialized enterprise use
cases

Secure networks market to touch
$250 Billion, by 2024



Enabling the largest digital inclusion in the world

CITIZEN L BHARATNET
NETWORKS |
SMART 600 mn online

Impetus to bringing large populations

CONNECTED  [& " Gandhinagar

2,50,000

E M POW E R E D Connecting gram panchayats across

the country

Jaipur

S 7 bn

Indian government’s commitment to

BharatNet : Kakinada
100 Mbps ==

* Bandwidth to each gram panchayat




Smart City Initiative e

=

impacting positively 325K lives with smart IoT driven infrastructure in Ka
Smart City in the state of Andhra Pradesh <

Challenges Q{

» 120 Km of underground optical fibre to be laid
» 350 city surveillance cameras, 400 free Wi-Fi access points and 640
smart lights to be deployed

Kakinada smart City

« 3600situational awareness through fibre optic sensing and smart survel
* Action mobilisation through advanced CCC and video analytics
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50% decrease

in crime incidents in the city of
Kakinada

1 3 k daily Wifi users

getting mission critical service support
during cyclones

3 2 5 k lives positively

impacted with smart IoT
driven infrastructure



Kakinada Smart City: Complete Bouquet of Offerings STU

i Services/Solutions Implemented }| Additionally Expandable =)
Smart Life ) o N .
: L 2 2 E‘ e
= =

0 ﬁﬁ EXIT &S 95 Citizen +
Safety Transportation |Disaster Mgmt Clean City Connectivity ||  Culture || Engagement || )
M g e q N\ N ( )

inil v & of) N By || & +
City Analytics Emergency Energy Water Environment _ City Tourism | | Education || )

City'Wide Eiber
Network Infrastructure g & T -

HIGHLIGHTS months

Complete bouquet of P €5 City Wide LoRa
Network

Smart City Element
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Gandhinagar: Smart City Services STU
IP Based Surveillance System

e S » 39% Reduction ’ Increased Road
coverage in w 397 | | o

i C Safety by 20%
Gandhinagar \1@ . in Crime rate ‘

Public Service/Ad Campaigns

Smart Street Lighting

Centrally Managed Polio, Swacch

40% of Ener .
Dynamic Content Sav?ng 3 Bharat Abhiyan
Signage Campaign
Event Administration
One Click . One Stop
Access via 2‘} .7 ) Platform for
Mobile Apps Vigil using CCTV Citizens

https://www.youtube.com/watch?v=KiH31DOcEhM



https://www.youtube.com/watch?v=KjH31DOcEhM

Smart City Functional Elements STU

Smart Response & Incident Communication Network
Management System

Smart Traffic Management

Disaster Management System or ITMS

Aggregation Access

Layer

.......................................



Data Center Architecture
STU

Internat
Datacenter  frewisis :

Data Center architecture designed how to

ensure:
— — | 1. Scalability
| R i — o«emﬁ“”] s 2. Security
S BN 3. Resilience
- e =N 4. Backup
5. Adequacy of Compute, Storage and
Network
Strategies:

> { 1. Virtualization
“~ MPLScloud SRR 2. Failover of Critical Applications

| 3. SLA and Service Management
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Data Recovery Center Architecture

~

Secondary

Internet

Data Center firewall & IPS

Intemetlwh

o

DC to DR Conne

ctivity

"

y _-!

Core firewall+ IPS

| :ﬁj

(== ——Co re Layer Switches

(_'_'_‘1

\.._.__

|

Server/Storage/BackUp }

~ MPLS cloud

Edge Switch /

2

STU

Same layers as data center:

Core layer-Router, switches etc.

Access Layer: consists of TOR switches for
the connectivity of servers, NOC etc.

Security Layer: Firewall and IPS will be
used to extend the security of the network

Compute Layer: Consists of physical
servers for hosting various applications.

Storage and backup layer: To store the
critical data like from cameras feeds (20%),
WiFi user’s database etc.



NOC Architecture

KPI based Reporting

Automated Tickets from Systems:

—=SLA, Operational Reporting———Service Metricsm—

KPI based Reporting

==

Event Metrics

Tickets
Wweb Acces®

Remote/Web
Users

Third Party
Desktop/Server Third party
Patch Management/ Camera Monitoring
Discovery

Database

Netwo rk
Server Farms

DataCenter/DR

STU

NOC designed for viewing the health
and performance of all IP based
elements.

EMS installed in NOC to monitor all the
elements

All the IP based field elements are
integrated with EMS via Fiber network
followed by Core router and LAN
switches.

It generates reports for-
* Fault

* Configuration

* Accounting

* Performance

* Security



Helpdesk Architecture STU

(1)
C Diaki PRI - A oy e .
Une Mumber thatlands =S B . * Citizen Helpdesk solution
oo the e Pk solution . IRBWPLY served from Neox Appliance

integrated with IP phones,
1 PRI Line .
@ IVR and PRI lines.
I
_ * Citizen Helpdesk is provided
Active Neox appliance with Passive th .
Call Centre and IPPBX solution ol Gt :r‘:g' §PPES salision with Toll Free Number
| | + * Five seat capacity to handle
' > o citizen grievances, queries
*SHIVR 12 12€n BTt » 9 '
- Interactive Voice critical Incidents and act as
Responsesv) - a single point of contact for

IP phones registered behind 1P PEX for receiving
mcoming calls, making outgoing calls, intercom
facility and all class S features

Call landing on IVRS system for selecting department d isaster Man ageme nt.
Inquiry, Support, etc.

e & = @

—
-

S Agents receiving incomang calls and also making cutgoing
calls via 1P PBX



WIi-Fi Architecture

SOAP/HT TP/ IN /SDP
Diameter/
RADWS

Gy

Nesasssessasid

‘LA

Service Provider
..... e 3G/4G Network
{sssulp-GwH SGSN/S-GW ]

Sernnnnannnnnnnnnd

A Service Provider has own IN for Charging and Balance Management of services over Wi-Fi
8 Service Provider has a packet core Infrastructure in place
€ Service Provider opts for RnC for Charging and Balance Management of services over Wi-Fi

M Service Provider's Packetcore & IT Infrastructure m Wi-Fi Service Management Platform




CCTV Architecture
STU

Operation
Centre

1. All the cameras are connected to

; field switches
ameras
Street ;
Laryeeer Agg[:fg:'on 2. They are further connected to Core
a7 __Eg?'/ Routers & switches in DC and integrated
_________________ 13 Video Wall with Visual Service Monitoring application
Controller

3. VSM will be consisting of Media Server,
Database server, GIS etc.

4. Further VSM will be integrated with
CCC Application.

server

P = N o 5 The feeds from all the cameras can be
s [[0[S]0)
K3 Storage or viewed in the video wall through this
= ) Video VSM Application.

Remote

Command
and Control
Centre
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Automatic Number Plate Recognition (ANPR) STQ

K  The ANPR camera
is integrated with
ANPR Application

* Itdoes real time

VM3 Monitor capture and
recognition of

Traffic Light Local Processing Unit(LPU) license plates

> e Datais stored in
\ V4 N
e e e e e e e e e e e e e e e e e e e e e e e e e e R4 > local/ central
Location 1 [ \ database.

ot g It will perform :

o T —
N-——-——-’——-——-——'

H‘. G v" Real-time alerts

/ \
' 1 . .
: : Central Monotoring Unit (hOt IIStmg/ VVIP)
: ! v Faster Post event
i .
: : I analysis
I | e v Live view
1 1 .
I I _— v" Crime Pattern
! - S i A .
! - ! g W Analysis
: Traffic Light Local Processing Unit(LPU) | HH“
\ ,' Storage Server

\ 4

\\_ _________________________________________________________ _f’

Location 2
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Red Light Violation Detection (RLVD)

Camera Camera
Vehicle Sensor Vehicle Sensor
(Virtual/Inductive) (Virtual/Inductive) l-
Loops Loops ¢

S

RLVD Junction
Controller With

FTP Client Traffic Signal

Controller

MPLS/GPRS/
OFC

Central Control Room

Windows Based Client RLVD Server
PC With Web enabled
RLVD Application
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RLVD Cameras have been integrated with
RLVD junction controllers and further
backhauled to fiber network

Overview camera shows the entire
violation scenario and ANPR camera
captures the image of license plate of the
violating vehicle

The system takes input from traffic light and
starts capturing license plates of the vehicles
violating red light as soon as traffic signal
turns red

It comes with state of the art, user-friendly
graphical user interface (GUI) for seamless
operation. Challan can be generated either
from the system itself or by using e-challan
hand held device for the offending vehicle

16



Facial Recognition System (FRS)

-~
-

Face Database Server

Control Command Centre
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STU

FRS cameras are connected to the FRS
Application and CCC via fibre network
through field switches

These cameras are so located as to
capture the face of people passing by

The camera output is streamed to the

CCC onto servers with the Face
Recognition Software (FRS).

17



Smart Poles S-l-u

Smart Pole Design

LoRa antenna at the top of pole to
provide maximum coverage

11000

500

e Total of 10 smart poles deployed across
the major locations of the city

5500

QutDoor Unit -12U
(650x600x550mm)

W * Smart pole requirements:

Aesthetically appealing

Support 4 LED luminaire of with
minimum200W power

Support connectivity

Host environmental sensors, LoRa BTS, smart
e lights, camera, IP PA and Wi-Fi APs

AN

LED Street Lamp
-4 Nos.

D
14500

o
3

:
18D §

AN

DETAIL A

2 nos
\) (. CCTV Camera

mental Sensor DETAIL E

9000

4000
6250

Speaker -
i

Environ

1491

DETAILB
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Environmental Sensors

Post

Environment |_ Ra
Sensor

Sensor Data

THINGS

—

—

Sensor

Control/Data
Acquisition

-

m—

"

LoRa Gateway

Physical Sensors

Lo

R3

Environmental Sensor Flow

PLATFORM APPLICATIONS
Predefined dashboard User dashboards
—
. Console
. ... AA Application Context Weather Feed Content
loT data Visualisation alarms APl
REST, HTTP Data ServiceAP!
OneMV Value Pack __DA Value Pack Provision Devices [
A
[ ] [ ] Service Provider
Data/Alarm
DSM Exposure 0SS
(4 ‘
NIP
DSC
y OneM2MMca
Y REST Interface
Network Serper  — < Encrypted Payloa
Sensor Data Post DAV Internet
Sensor Data Post Log e Smart Environment System
OneM2M REST Interface
Value Pac
—
DA Analytics )
Reports o i
loT Platform J)f i,

Remote Solution Center

Smart Environmant
Management

Sterlite Application Demo
site
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 Environmental sensors send data
to LORA BTS and backhauled to
CCC using GSM

At the CCC, the data from the
sensors are integrated with CCC /
|IOT Platform

* Environmental sensors measure
various parameters like
particulate, toxic gases, odors,
radiation, noise, light, UV etc.
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Waste Management through Automatic Vehicle Locating

System (AVLS)

Secure Cloud
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" m e m Optirme Route

= Traditions! Route

—=
Organic

- __‘i =
¥ Packaging @ (&) }
: T 4

—
’ (D
Geoneral waste Glass
@
——
%ﬁ Paper

STU

A volume sensor in the bin sends
a trigger to CCC over GSM when
the bin fills to a specified
threshold

Once CCC receives this alert, it
locates the nearest truck and
generates an optimized path for
collecting the waste from the bin

The optimized path is received by
the truck driver on an App

Once the bin is emptied, volume
sensor resets and an alert is sent
to CCC to indicate trash collection
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Automatic Traffic Control System (ATCS)

§COC Dashboard

@& 'y 1\

m}

W Switch  Internet Rou

ter
EEE

N/W Switch

llmiw

Traffic Light/ATCS

LAN/36/GSM

ol

S}

N | Traffc Controller

ACPower Supply

Cat6/Wifi/36
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The ATCS Sensor connects to a
traffic controller and backhauled
over fiber or GSM

The solution works with any
existing or proposed traffic signal
controller and is extremely
flexible in its operations

The solution has below
components :

1. Traffic Intelligence Module
2. Traffic Intelligence Server
3. Traffic detectors

21



PA System

User
Data center @ Database
LC =

/ Server fagm m
Internet/ )\ -
WAN e
M

External ~ Router

firewal
| Internal

firewall

' j 7Sl 1 \i-‘; ‘
N "' o NMS/EMS

~

J

F i e I d Aggregation Layer
Deployment
J——\ == 1 =) == Access Layer
r~ - P -

\_

J

Main components of PA system:

v’ Speakers

v IP Amplifier

v’ Control desk station

v" Monitoring and control software Security
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P .

N/

Switc

IP PAAmp,

Encoder

Pf5

g 3 i

STU

2 Core 0.75sgmm
spea her Cable

@ij;,,

2 Core 0.75sgmm
spea ker Cable

2 Core 0. 75sgmm |
spea ker Cable

Field Equipment
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Variable Messaging Display (VMD)

.mﬂ

W Switch Intemet Router

Dashboard

LANfGSM
(6 W

LAN/GSM
(Gl GS MMV

ACRower Supply

bs? AC Power Supply
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Public safety messages related to
traffic flow, congestion, vehicle
crashes, lane closures, etc.

STU
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S I ' ’ beyond tomorrow
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