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5G Opportunities
In-building scenarios
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Possible Use Places




1 Smart Building
Key Cellnex references

Cellnex manages nearly 1,300 nodes distributed in more than 80 locations, with an average of 3 operators per location.
More than 10 years of experience in DAS.
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.
1 Smart Building cellnex
Multiple sources of information

5G figures: x10 Connection density/Km? and 1000 X lower energy/bit

Alarms Generator / Counters
HVAC
Emergency buttons Electricity grid
Main alarm system back-up Voltage generators Voltage HVAC
Fire alarm remote monitoring Voltage CPD Air pressure
Intrusion alarm remote monitoring Auxiliary power units Gas volume monitoring

Intrusion detectors
Push button
Remote surveillance

Bathrooms

People counter
Empty/ full level sensor - toilet paper
"Call for Service" button

Vending machines, trash, water deposits

Full/ empty level sensor
Full/ empty level sensor - Water

. Pipes
Environment

Temperature monitoring — Pipe

Temperature and humidity sensor —indoor .
Water pipe pressure

Temperature and humidity sensor - outdoor
Acoustic noise monitoring

CO2 sensors

Other air quality sensors

Machinery, Other assets

Asset tracking
Vibration of machinery

Lighting

I Remote monitoring for lights

Garage/Main, doors

Elevators

People counter
Emergency buttons Parking space monitoring mgmt
Preventive maintenance of equipment parts




2 DAS and Small Cells

An important pillar for coverage expansion

Savings and flexibility in CAPEX and OPEX

Time to market
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Operational excellence

* Cellnex assumes the risk of marketing the network
deployed with the other operators. It allows to
desynchronize the deployment of the rest of
Operators.

* CAPEX and OPEX flexible depending on the
financial requirements of the operator.

* Reduction of the cost of acquisition of sites thanks
to:

O Cellnex co-investment

O Design engineering and advanced radio
planning.

O Operational efficiency in the provision of
the service.

EQUIPOS ACTIVOS OPERADORES

REMOTE UNITS

 Single window of relationship with the
owners / managers of the sites

» Access to a portfolio of sites of great interest
to operators

* Reduction of the execution period and start-
up of the solution thanks to:

a

a

Portfolio acquired by the acquisition
team

SLA for the planning and deployment
of the solution.

AN 7/
7

1

4G/5G
“Small Cell”

Dark fiber
Cellnex

Team of engineers dedicated to the
deployment.

Project management and installation of the
end-to-end solution.

SLAs for O & M, agreed with the operators
according to their needs and independent of
the rest.

Monitoring from the Network Control Center
24/7.

Updates of the network according to the
needs of the operator or the owner of the
site.
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3 Facilities Management oy o it
Accessing to different ways to visualize the data
Main Goals Monitoring and reporting
« Development of a tool for the visualization a7, s 7
of the state of the different elements. PRSI IS
* Efficient management of resources. A Q K : S
« Generation of alarms and warnings based T o
on business rules defined by the client. N e S 'f-‘f.'f;‘ e
— g
* Integration of different types of sensors - O 5 ®
(door opening, power consumption, NS NP N o e
presence control for surveillance rounds, N 80 s e AT
CPD temperature, device tracking, etc.) & s 2 O

* Display of service indicators associated
with the data obtained.

* PROIJECTS:
* Sensoring Pilot for ISS buildings
(SMARTFACILITIES)




In-building solutions

Multi-operator solution
References: Skyscrappers |
‘J’ ==TIM orange”
vodafone

e Discreet installations

) :
* Minimizing exposure to wireless signals WIND @ Té/@iiim

Intesa San Paolo

Porta Nuova
Torre Hadid
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4. Radio Indoor Coverage
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Indoor prediction legend
RSCP

[¢Bm]
40,00 (0,0 %)
>45,00 (0,0 %)
>-50,00 (0,0 %)

i e Main Goals

>-80,00 (0,1 %)

>-65,00 (1,6 %)
70,00 (8,0 %)

N Cellnex is using different tools based on

>.85,00 (86,4 %)

\ N software models to identify the levels of

>-100,00 (100,0 %)

el the in-house radio coverage in a gradual

110,00 (100.0 %)
Orange - 2100 MHz - UMTS - WCOMA

3 e manner in different building types:

- Big department stores
- Stadiums

- Big and small Offices

- Private houses

These tools can analyse indoor radio in
3G, 4G and 5G frequency bands.




4 Radio Indoor Coverage ) )
Multi-operator solution
References |
& =1iM
* Minimizing exposure to wireless radio signals vodafone
* Reduced antenna dimension and Minimization of visual WIND @ 7e7€ﬁnm
impact

Plaza Rio 2 L'Oceanografic
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5 Car Parkings

One single | The gateway sends The occupancy is ‘ Ta rget
gateway “ o S the information via H Lt ' 4 instantly reported to
covers an ] the Internat to L 3 users via apps and
area of the database in illuminated panels

about Tkm* | real time. in the street.

Mesh of sensors to detect
and inform about empty
oANcE spaces.

.. Leading to :

* Gain in efficiency and
optimization for car
users.

* Reducing time to find

an empty slot.

The central
control can

get real time O ThUS FEdUCing energy

analytics about

parking bays g
occupancy per COnsumptlon.
areas and times

| of the day. e Thus reducing city
pollution.

When & car parks over THE SYSTEM RELIES When connected to the payment
the sensor, it is detected IN EMB ) method system, the authority ¢an
and the sensor relays that identify non-paying cars and with
information -wirelessly- to the use of a tablet app, parking
the gateway. wardens can work more effectively.




6 Indoor Wifi or FWA

Target and goals

* Development of scorecards based on Bl (Business
Intelligence) tools to facilitate decision making.

* Integration of data from different WIFI management
systems.

* Development of scorecard and analysis of business
indicators associated with the use of the network
and tracking.
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Projects

*  Project WIFI BARCELONA:

Development of a Scorecard for the visualization of
resources and data analysis.

nex
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Ultima recarrega  27/11/2015

Dades usuari >> Y

@ Usuaris: Sessions: Associacions:

89.429 619% 132.358 42,6% 27 K 03%

Fidelitat

Volumetria

# Sessions Compatibles % Seleccid #Associacions Compatibles % Seleccio

Z@ 129.938 310.424 &) 10.375K
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)

&z

]

Dades d'usuari Dades de sessié
@ liser Sax User Device Type Session Type Session Duration
Dona 5.8% PC 21.9% Premium <30 min
Seguretat Home 94.2% Phone 47.1% Roaming 0.0% >10Min<1h

Tablet 31.0% Gratuita 100.0% >1h<2h

User Age Uisec Dovice Brand Subnet Name Q Session Bytes Recived

<18 31.0% Android 69.0% barri 0.7% >10M
18>40< 21.9% Apple 31.0% Biblio 0.0% <100K
40> 60< 25.1% BUS-0000 0.0% >100K<1M

>60 22.0% BUS-0001 0.0% >1M<10M

( ilable)[Session Termin... Session Bytes Sent

User Device Language <100K
Anglés 471% >100K<1M
Castella 52.9% >1M<10M
Session Timeout >10M
>2h

< 30 min
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