4> INTRAROM

an Intracom Telecom company

Technology Shaping the Future

Transforming Smart into Genius!

A holistic approach to Smart City
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< INTRACOM

LotairfriicentrBoamaaia

Established in 1993 4.300 sqm of Production, warehousing & logistics area

ROMTELECOM

e
orange’|

Long history in the Telecom sector . ' -r_[l == @osmOTe
Production equipment:

Successfully leveraging experience and expertise to Enterprise

and Public sectors . Surface Mount Technology : 3 production lines,
. 2 lines with capacity 87.000 components / hr RCS & RDS .
Main business pillars: . 3 line modernization in 2015 to increase overall Raiffeisen
\ - capacity by 20.000 components / hr BANK
~ Manufacturing: . X-ray Inspection, Wave Soldering, Vapor Phase Machine, C ~ Cl

Intracom Telecom’s Microwave Radio equipment for etal
wireless networks
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invent

> 3rd party terminal products for ADSL/VDSL

> Customer Experience Solutions:

Permanent investment in know-how and partnerships with > Production of :
global vendors such as Genesys, Nice, Nuance, RMG . Intracom Telecom’s Microwave Radio equipment
L S for wireless networks (for whole group)

IT (Integrated & Turn-key solutions): . 31 party terminal products for ADSL/VDSL (High End)

Employs: ~200 technical and engineering professionals

ROMTELECOM ’L‘.

etork  Synchronization, DWDM  Transport
capacity expansion, ISP Infrastructure, IP-MPLS
Backbone, VolP Networks, CDN, Metro-Ethernet,

Delivery services for own software solutions ﬁ ADSL Equipment
System Integrator for equipment of top IT vendors Intracom Telecom Microwave Radios exported to 70 Countries A'rapiocom

DWDM and IP-MPLS Low Level Design
Subcontractor for the DWDM and IP-MPLS
backbones within Wimax Project

Highly skilled resources - . i ) .

Ministry of Administration and Interior: “Implementation of Schengen Information System for
Infrastructure Deployment, Multivendor Support Romania (SINS)" - €9.7M 110
loterfa f |9p|ementation of Satellite Communication

Network covering +2000 Agencies

»  Ministry of European Funds: “Single Management Information System (SMIS)” - €7.6M

»  Ministry of European Funds, “Portal for lifecycle management of EU structural funds projects

(MySMIS)" - € 1.2M

»  Ministry of Agriculture, “Integrated Information System for Organic Agriculture” - €0,9M

deployment of Country-wide WAN between HQ,
ANC°"(RegionaI offices, fixed and mobile spectrum

. . . . . . L. ‘monitoring stations
»  Ministry of Administration and Interior: “Unitary system of planning, schedule, monitoring and

reporting events and missions for Romanian Gendarmerie (SURE)" - €1.2M

Data Interconnection to Bulgaria’s Power Grid
§| Troneeieeest based on OPGW infrastructure, SDH transmission
and IP equipment

Deployment of Wireless Voice&Data connections
for more than 300 Business Subscribers

»  Ministry of Justice: “Resource Management System for Romanian Judiciary System (RMS)" -
13M€E

Ministry of Public Finance: “Integrated System for Financial reporting and expenditure control
for all 14,000 governmental and public organizations (FOREXEBUG) - €1M
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A holistic approach to Smart City
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Corner Stone of a Smart City <P INTRAROM

an Intracom Telecom company
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Corner Stone of a Smart City

< INTRAROM

an Intracom Telecom company

Cross-Domain
enablement

Unified control &
Monetization

Cloud
Assurance
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Smart City offering <€ INTRAROM

an Intracom Telecom company

ST
I Sound and Noise Monitoring

l Smart Parking
l Smart Lighting

- - e
Unified Mgt & Control Environment
.

Smart apps

Smart Lighting Traffic Monitoring Sound detectors Smart Parking sensors Waste Mgt sensors




Smart Lighting core < INTRAROM

an Intracom Telecom company

Replace legacy lighting with advanced energy efficient LED lights to reduce energy costs, save time and benefit from
quality illumination through:

» Intelligent ON/OFF switching (scheduled)- Calender based dimming
» Remote Lighting Management
» Targeted progressive dimming (event driven)

» Efficient management of energy consumption

» Maintenance with preventive grid interventions based on detailed reports.

Case study in Greek municipality, for 15.000 Street light replacement

CO2 emission CO2 emission COZ emission CO2 emissid
tones reductionin 10 reduction %

Energy Energy
consumption consumption reductionin 10
KWh KWh years

(before) years tones
(before) (after) on average

95.246.423 30.465.561 68.03 % 109.496 35.005 74.491 68.03%

Energy reduction CO2 emission



< INTRAROM

Sma rt Lighting extended an Intracom Telecom company

Traffic Congestion

Pri-Trip,

Traffic control On-Trip,
Post-Trip

Traffic flow

Real Time Marketing

. Parking services
Sensors (CO2, 03, ...) Preventive 9

Coupons + Video

BT Positioning Real Time Rebates

Targeted Apps

iBeacon service platform

Touristic Apps

Logistic
Security

_— Image Processing
360degree Lightcam :

Calibration

E-mobility




Wi-Fi Access Point services 0 INTRAROM

an Intracom Telecom company

In selected places, Wi-Fi AP services can be deployed from the same Lighting controller *

CA /Il B

(7)) SPEEDTEST
€« RESULT DETAIL

Municipal Wi-Fi network = Sen2d, 201601

MunicipalityOfilioupoli

Connected

Internet connection speed
test results

I SERVER LOCATION
Athens

i CLIENT LOCATION
LAT: 37.983 - LON: 23.733

External IP: 79.129.40.226
Internal IP: 192.168.32.79

@ o

EDTEST RESULTS SETTINGS

* Appropriate backhaul needed to support such services like StreetNode MW , 3G or Metro Fiber
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Sound and Noise Monitoring

< INTRAROM

an Intracom Telecom company

» Alarms triggered :

Noise/Sound Smart app:

» Real Time information on City map
» Dashboards presenting the noise level
» EU defined Noise Levels calculated (KPIs — e.g. Lyq,)

» Automatic notifications sent to Authorities when
noise limits reached or patterns identified (e.g.
traffic accident)

» when target noise limits exceeded

» 24h aday 7 day a week fully autonomous noise monitoring

» Information is provided in real-time

» when special patterns are identified

Actions taken

Sound to image correlation

Public Transportation plan improvement
to reduce Traffic Noise in City Center
Security dispatch

Fast actions & identification of emergency

and catastrophic situations
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Waste management SOIUtion an Intracom Telecom company

Monitor and control Waste & Fleet Mgt app:

) @,, An alarm email is sent to
"' the Waste Mgt. team

VlP areq Nracom

alarm

The Waste management “controller”
checks the bins and cars location and

\ k- : ' status
k = = Application suggests optimal route

Waste bin in a VIP area reached the threshold (75%)

Bin Track follows the suggested route and reaches
the “alarmed” bin i

Alarm seized when bin is emptied




< INTRAROM

Sma rt EnViron ment an Intracom Telecom company

Environmental Conditions monitoring and Smart apps:

v

Easily installable in current urban infrastructure
» Real Time information on City map

» Measurements of temperature, humidity, radiation,
pollution level and other environmental conditions

» Dashboards presenting actual/measured conditions
and advanced reports

» Alarms & Notifications

» Emergency situation handling




Traffic Monitoring Surveillance 0 INTRAROM

an Intracom Telecom company

» Anonymous Traffic counting using Ultrasonic technology

» Traffic flow monitoring

» Movement information by Doppler measurements

» People counting using Bluetooth/Wi-Fi technology

» Objects classification and decision making using machine learning techniques
» Advanced security through Surveillance

» Security on fence




Smart Parking <4 INTRAROM

an Intracom Telecom company

» Wireless and autonomous Parking sensors

» Real time

* Detection of the entrance and exit of vehicles
* Check availability of parking spaces using Smart Parking app.
* Customized control/view of parking spaces

» Parking violation analysis and notifications

» Customized statistics and reports

» Advanced payment methods support

Use Case: Monetization example j
4 /—V\\ Subscriber
Parking Operator is charged for Driver is charged a fee for [ @ Y o) CSP
: . ‘ -“-| Parki“r‘laAp
»  Activation fee per parking space/zone »  Each mobile payment \Q.ﬁ /A' Mw S —7 \
. n \ / \
» Advanced Admin app features (e.g. transaction ﬁ‘* e pﬁmm;s'mmns
dynamic parking fee change based on b Data traffic generated by using secking patking vilhvacantsiots
demand) Smart App features ‘ Pa

Parking
Operator

»  Fee for patrol officers application
(optional for street parking operators)

New Revenue Stream

Charge: $5
NFC Accept?

>  Compensate resellers »  Online promotion of local shops (to parking) aﬁ)ﬁ* @




Smart City Monetization

Smart Cities offer unique opportunities for monetization via:

4

»

Direct and Indirect revenues generation (Smart parking, targeted advertising)
Support of multiple Payment Models (Pre-paid & Post-paid )

Flexible charging models (e.g. combination of subscription fees with Pay-per-Use
charges)

Dynamic pricing based on Smart service user/consumer behavior (e.g. for Waste
Management) or Smart service demand (e.g. last parking space)

Advanced Partner Management capable to:

» Compensate resellers
» Share revenue among partners

< INTRAROM

an Intracom Telecom company
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Unified IoT Orchestration Platform (uiTOP) <P INTRAROM

an Intracom Telecom company

Smart apps 3rd party
Marketplace L systems & applications
> nmcon
( 3 s Unified loT Orchestration Platform -

Action scheduler 7 ' Management Ul ﬁ loT Charging API
& rules creation k= Reportsand Dashboards Partner Mgt

l ‘»..2
| | Integration & Device

Data Collection Grouping & Control Domain Analytics
pps ules

\ Network Gateway /

000QVO@®

G G Gateway
Gateway ateway Gateway Gateway ateway / Server
S
Smart Smart Waste Mgt Noise Smart Other LPWAN
Lighting Parking Monitoring | Environment o 6
@F #-))) ~ Sensors SensorsDe
—_— ® gon Devices vices

\ \ \ NN




Unified Smart City view

< INTRAROM

an Intracom Telecom company

Total Command & Control Environment for Smart City
Applications and Services.

uiTOP - Smart City

SEsmatcty L 6 Admin

41 ) Admin Home pzshbozrs

#Home
MEASUREMENTS
8
Today

Search groups

Home

connected of 44 total

@ Dashboard FREE PARKING

Q )

8 sensors total

WASTE LEVEL (AVG)

'@' 25.125%

4 sensorstotal

SOUND LEVEL (AVG)

‘,)) 67.5Db

2sensorstotal

@ Map widget
a4 ¥ RSy
[ Y 4 R @Waste  @Sownd  @Smart Light
| TSy oo W= @ Periing
ng = 'S [EpaKq
L~ L o cose
o, TS N S
a . 00
g Bebric ApTEULED e
repohptue H
o ; INGE L Ay {
a4 “eAevipiog 1
57 A BeviZdlog: :
[ E m/
& i R Kol N
¥ s
- t M 0 Awévag Mapkéniouhou
[PYURECE
| A= " A Alarms
. KaAlBia Bopukod
pn
—— Value 703 exceeded Threshold A7 Waste Bin 1
wiaMagiva

created about 20 hoursago

| (=T
! sl e | o]

. Kepartéa

£om .
Light disconnected &<
£089 & created 3 days ago

Aggregated information in insightful dashboards with
powerful Data Analytics capabilities

Waste Filling Level @iow  Bredun

Lights Lifespan -
100
@=1000 =10000
10000=+=1000
6.00
20.00
Light hour consumption
® Average
60.0,
40.0|
H
200|
N |
4 i 19
Popular day of week ~ | Hoursof Day
@ fwerage tsl
7,
0|
P
H
£
20|
ol
Tuestiay Wednesday Tursday Frsay Sstuntey
Dy of Viesk




Centralized control of Smart City

< INTRAROM
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Custom Dashboar

ds/Pies

Custom Alarms and notifications

Custom consolidated Map creation

Custom widget development for devices control

O\

VRPN

CECR

A

A Value 63.0 exceeded Threshold @ Sound Sensor L
created 28 days ago @ Clear
A Light disconnected ICE-006-000-000-007
created 23 days ago Ack

A Light disconnected ICE-006-000-000-002
created 23 days ago Ack

BEH

A Light disconnected ICE-006-000-000-008

created 23 days ago @ Ack

545

connected | 55 total

£ Devices

) Groups

O A6 Smart Light 1 ﬂ

A6 Smart Light 2 V0%
] A6 Smart Light 3 V0%
] A6 Smart Light 4 V0%
A6 Smart Light 5 9 0%

O A6 Smart Light 6 ﬂ

ALARMS

1 critical
3 total




References and Pilot projects
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Deployment of Large scale, e2e, Smart Metering (Meter2Cash)
projects in Energy & Utilities

Pilot SMART CITY projects: Smart Lighting, Smart Parking, Traffic
Monitoring, Public Wi-Fi and Beacon services (local municipalities)

Deployment of loT/M2M gateway for connectivity monitoring in
smart meter project

Trials related to cross-domain solutions combining Waste
Management, Sound monitoring and Smart Parking

Smart Health services on Intracom cloud - Online Learning and 2nd
Opinion, PACS, Telemedicine

@ Pervasive
Connectivity

i
Smart
Parking

Monitoring 3 & Wi-Fi Liberation

Traffic 5 Pe sonal
Monitoring Se urity

[VELET Enablement

& Monetization

i \_/ “
(‘\ou'i ssurance



< INTRAROM

An Edgezcore approaCh to IOT an Intracom Telecom company

» Horizontal loT enablement & monetization solutions allowing for market differentiation :

e |oT Revenue and Partner management

e Customized Smart City Mgt & Control environment

e Building and integrating cross-domain solution

e Customized Dashboards and extensive Reporting
Unified Mgt & Control Environment e Analytics for monetization

» Vertical specific e2e solutions focusing on the Emerging verticals of:

* Smart City infrastructure G @ * Energy & Utilities
@ 0 ﬁ * eHealth/Telemedicine @

» Prof. Services: Consultancy, Development, Implementation, Ongoing Support

» Managed services and SaaS hosting
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Dragos BALCU

Business Development Manager

Commercial Department

— <45 INTRAROM

17 Fabrica de Glucoza St., 2™ district, Bucharest, code 020331,
an Intracom Telecom company e A 0E S
m: +40 735 908 450
dragos.balcu@intrarom.ro




