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FIG.1

(57) Abstract: Described is an infrastructure (1) for public lighting and providing ancillary services for the lighting function com-
prising a power supply line (4), a plurality of poles (2), a plurality of lighting units (3) installed on the poles (2), a power supply and
control system (5, 5a) between the supply line (4) and the lighting units (3), at least one device (6a, 6b) for providing ancillary ser -
vices for the lighting function connected to a data transport network (100, 300) installed on a respective pole (2), a system (A, 11,
15, 18) for power supply and control of the device (6a, 6b) for providing ancillary services for the lighting function, a system (6c¢)
for radio connection of the device, a device (6a, 6b) for providing ancillary services for the lighting function when the latter is a
device (6a) for radio access to the data transport network (100); the system (A, 11, 15, 18) for power supply and control of the
device (6a, 6b) for providing ancillary services comprising power line carrier coupling devices (11) for coupling the supply system
(A, 11, 15, 18) with the system (5, 5a) for supplying the lighting units (3), a power supply unit (A) for supplying the device (6a, 6b)
for providing ancillary services, a system (15) of acquiring at least one electrical parameter significant for the operation of the device
(6a, 6b) for providing ancillary services, a microcontroller (A) in communication with the coupling devices (11), with the power
supply unit (A) and with the acquisition system (15); the microcontroller (A) being programmed to control a power supply of the
device (6a, 6b) for providing ancillary services and a transmission ot data from and to the device (6a, 6b) for providing ancillary ser-
vices for the lighting function.
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DESCRIPTION

LIGHTING INFRASTRUCTURE AND PROCESS FOR INSTALLING THE
INFRASTRUCTURE

Technical field

This invention relates to a lighting infrastructure and a process for its
installation. More specifically, this invention relates to an infrastructure for
public lighting designed for providing ancillary services to the above-
mentioned lighting function, hereinafter indicated simply as ancillary
services, such as, for example, mobile voice and data connectivity
provided by radio access devices, video surveillance services provided by
video cameras, information services provided from multifunctional
multimedia stands, and, if necessary, actuators or remote links for public
utility purposes, such as movable barriers for regulating access to
reserved areas, all these devices for providing services being conveniently
installed on the poles of the infrastructure or in the immediate vicinity.

Usually, the public lighting infrastructures comprise a plurality of poles
each carrying at least one light source, for example a lighting unit to which
explicit reference will be made without thereby limiting the scope of the
invention, connected to a power supply network to define, in practice, a

lamp post.

Background art

In this scenario, infrastructures have been developed which use the poles
of the public lighting systems to carry additional devices for ancillary
services, such as remote surveillance devices or Wi-Fi access points.

A problem of such systems is in the power supply, in the management and
the control of the devices installed on the pole, in particular in the case of

radio access (or wireless access) devices installed on a lighting pole.
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In effect, once the devices are installed on the pole they must be supplied
with a suitable voltage; it must be possible to activate or deactivate the
devices as required and their correct operation must be effectively
monitored.

Also, in the preferred embodiment of wireless access devices they must
be connected, possibly physically, to a transport network for the exchange

and transmission of data.

Disclosure of the invention

One aim of this invention is to provide a lighting infrastructure designed for
providing ancillary services which allows in particular the power supply and
the control of radio access devices installed on the poles.

Another aim of this invention is to provide a lighting infrastructure designed
for providing ancillary services which allows the connection of radio access
devices installed on the poles to a transport network.

The technical purpose indicated and the aims specified are substantially

achieved by a lighting infrastructure according to claim 1.

Brief description of drawings

Further features and advantages of this invention are more apparent in the
detailed description below, with reference to a preferred, non-limiting
embodiment of a lighting infrastructure as illustrated in the accompanying
drawings, in which:

- Figure 1 is a schematic block diagram, with some parts cut away for
clarity, of the lighting infrastructure according to this invention;

- Figure 2 is a schematic block diagram of a detail of a first
embodiment of the infrastructure of Figure 1;

- Figure 3 is a schematic block diagram of a detail of a second
embodiment of the infrastructure of Figure 1;

- Figure 4 is a schematic block diagram, with some parts cut away for



10

15

20

25

30

WO 2015/166405

clarity, of the lighting infrastructure according to a second embodiment of
this invention;

- Figure 5 is a schematic block diagram, with some parts cut away for
clarity, of the lighting infrastructure according to a third embodiment of this

invention;

Detailed description of preferred embodiments of the invention

With reference in particular to Figure 1, the numeral 1 denotes a lighting
infrastructure according to this invention and in particular an infrastructure
for public lighting designed for providing ancillary services for the lighting
function, hereinafter indicated simply as ancillary services, such as, for
example, mobile voice and data connectivity provided by radio access
devices, video surveillance services provided by video cameras,
information services provided from multifunctional muitimedia stands, and,
if necessary, actuators or remote links for public utility purposes, such as
movable barriers for regulating access to reserved areas, a support for a
mobile communication system or for a video surveillance system, all these
devices for providing services being conveniently installed on the poles of
the infrastructure or in the immediate vicinity.

The infrastructure 1 comprises a plurality of poles 2 on each of which a
light source 3 or lighting unit is installed, for example a discharge lamp, to
which explicit reference is made, to define, in practice, lamp posts.

The infrastructure comprises a power supply line 4 to which the lighting
units 3 are connected.

More specifically, the lighting units 3 are connected to the power supply
line 4 by suitable power supply means.

The power supply means of the lighting units 3 comprise for example an
electrical connection formed by several conductors 5, of substantially
known type and, preferably, a control device, for example for monitoring

faults or for remote starting, schematically represented with a block 5a and

PCT/IB2015/053077
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not further described.

The infrastructure 1 comprises a plurality of devices 6a, 6b, 6¢ for
providing the above-mentioned ancillary services.

More specifically, the infrastructure 1 comprises a plurality of radio access
devices 6a, preferably LTE eNodeB devices for femto or pico radio
coverage, in short, small cells, which are also fitted on the poles 2, and
related power supply means and connection means to a data transport
network, preferably an LTE Evolved Packet Core network, in short, core
network, which is schematically represented as the block 100, as
described in further detail below.

In that sense, the lighting infrastructure 1 is also designed, as will be
clarified, for providing ancillary services such as the connection to a data
network.

The connecting means are described and illustrated only insofar as
necessary for understanding this invention.

In general, for their operation, the small cells must be connected to the
core network 100 by a dedicated data connection. This is normally
provided by a data connection such as xDSL, Ethernet or the like, which
uses a dedicated physical carrier (copper or optical fibre).

The infrastructure 1 also or alternatively comprises devices 6b, for
example, multifunctional multimedia stands, actuators or remote links for
public utility purposes or video surveillance cameras, to which reference is
made for simplicity, also fitted on the poles 2 or in their immediate vicinity.
The devices 6b can be supplied and controlled with the same methods
described below for the devices 6a, except for the fact that they are
supplied with a suitable voltage imparted by a corresponding power supply
unit.

More specifically, the infrastructure 1 comprises supply means and
connecting means, substantially of the type used for connecting the

devices 6a, the video surveillance devices 6b to a relative data transport

PCT/IB2015/053077
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network, for example an IP (Internet Protocol) network schematically
represented as the block 300, as described in further detail below.

In that sense, the lighting infrastructure 1 is also designed, as will be
clarified, for providing ancillary services such as, for example, a video

surveillance service.

In the description below, reference will also be made in general, for

simplicity, to a single device 6a meaning the devices 6a and 6b which are

similar to each other in operation, in particular for the supply and for the

connection to the respective data transport networks 100, 300, unless
otherwise specified.

In the preferred embodiment illustrated in Figure 1, the infrastructure 1
comprises an alternating current (AC) supply circuit 7 for supplying the
supply line 4. The AC power supply is preferably, in this case, 220V 50Hz
single-phase and neutral.

The infrastructure 1 comprises a supply circuit 8 with a voltage lower than
that of the supply circuit 7, possibly in direct current (DC), for supplying the
supply line 4.

The second supply circuit 8 preferably comprises at least one emergency
power supply unit 9, possibly equipped with a battery, not illustrated,
having the function of backup or emergency supply of the line 4 in the
event of a fault to the circuit 8.

The infrastructure 1 comprises means for selecting the AC supply circuit 7
or the supply circuit 8 with a lower voltage, possibly in DC, for supplying
the supply line 4.

The possibility of selecting the supply for the line 4 makes it possible to
supply, if necessary, exclusively the devices 6a; in effect, in the case of
supplying at a lower voltage, if necessary in DC, the lighting units 3
preferably used do not operate. '

The selecting means are inserted in an electrical panel 200 positioned

upstream of the supply line 4, between the circuits 7 and 8 and the line 4.
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The selecting means comprise for example a selecting device 10, such as
a switch, preferably which can be controlled remotely, which is able to
connect alternatively the supply line 4 with the circuit 7 or with the supply
circuit 8.

In a preferred embodiment of the infrastructure 1, the radio access devices
6a are of the so-called small cell type, of substantially known type not
described in detail, to which reference is hereinafter made without in any
way restricting the scope of the invention.

In general, the infrastructure 1 is preferably designed for small cells and
LTE (Long Term Evolution) technology. In other embodiments, instead of
the small cells for radio access there are the so-called active antennas
(Active Antenna System, AAS), possibly multi-standard, remote antennas
(possibly multi-standard, muiti-band and multi-operator) belonging to
distributed antenna systems (DAS), or Wi-Fi Hot Spots, since all these, in
final analysis, are means for achieving radio access to a transport network.
In a further embodiment of the invention, at least one lamp post will be
used as a site for locating an LTE Wi-Fi Hot Spot apparatus, that is, a Wi-
Fi device with wireless LTE data connection (or, possibly, 3G) which will
be powered, for example with 12V DC, with the manner described.
Looking in more detail at the above-mentioned supply means of the device
6a, these comprise power line carrier coupling means (that is, coupling
means which allow a data connection using Power Line Communication,
PLC, technology) for coupling the supply means of the device 6a with the
supply means of the lighting units 3.

In practice, the supply of the device 6a is derived from the supply of the
lighting unit 3.

Moreover, since there are power line carrier coupling means, it is possible
to transfer data in a two-way manner using the supply line 4.

As illustrated for example in Figures 2 and 3, the power line carrier

coupling means comprise a PLC coupler 11, connected to the supply line

PCT/IB2015/053077
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4, coupled to a PLC Modem module 12 of substantially known type.

The supply means comprise a power supply unit 13 connected to the
coupling means, in particular with the PLC coupler 11, from which it
receives the supply of the line 4, after filtering by the modulation performed
by the PLC Modem module 12, and lastly with the device 6a.

In the preferred embodiment wherein the device 6a comprises a small cell,
according to the embodiment of Figure 2, the power supply unit 13 is
configured to supply to the device 6a, for example, a supply voltage
of -48V DC.

The supply means comprise a microcontroller 14 in communication with
the power supply unit 13 and with the power line carrier coupling means, in
particular with the PLC Modem module 12.

The supply means comprise a device 24, of substantially known type, for
acquisition of the electrical parameters which uniquely characterise the
features of the supply voltage present on the supply line 4.

The microcontroller 14 is in communication with the device 24 and is also
configured to control the power supply unit 13 in such a way that provides
a power supply to the device 6a adapting it to the voltage level present on
the line 4 by means of the direct measurement made by the device 24.
The components 12, 13, 14 and 24, forming part of the supply line of the
device 6a are grouped together, for simplicity, in a block A in Figures 1, 4
and 5.

Figures 2 and 3 illustrate preferred embodiments of the circuit in the block
A.

The supply means comprise means, schematically represented as a block
15, for acquisition of at least one electrical parameter, for example voltage
and/or current, representing the operation of the radio access device 6a.
The acquisition means 15 operate between the power supply unit 13 and

the radio access device 6a.

PCT/IB2015/053077
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The microcontroller 14 is programmed to control the power supply of the
radio access device 6a and to control the PLC Modem module 12, the
latter being in communication with the panel 200. The data acquired by the

device 15 representing the operation of the radio access device 6a is sent

to the panel 200, the data being processed by the microcontroller 14 and

supplied to the PLC Modem module 12 for transmission along the line 4.
Preferably, for controlling the small cells the PLC technology used is that
of the so-called “Narrow Band PLC” type which allows a slow speed data
transmission, in the order of a few kb/s. The above-mentioned panel 200 is
configured, as well as for supplying the line 4, for controlling the radio
access device 6a using power line carrier technology.

The panel 200 comprises second power line carrier coupling means
positioned, in practice, along the supply line 4.

As illustrated, for example in Figure 1, the power line carrier coupling
means positioned in the panel 200 comprise a PLC coupler 16 inserted
along the line 4 and a PLC Modem module 17, of substantially known
type, inserted between the line 4 and the power supply conductors 5 of the
lighting units 3.

In the preferred embodiment illustrated, the infrastructure 1 comprises a
controlled switch 18 operating between the power supply 13 and the radio
access device 6a.

More specifically, the switch is positioned between the acquisition means
15 and the radio access device 6a.

THE infrastructure 1 allows remote control of the operation of the device
6a, in particular of the small cell, for example from the panel 200, by
means of the power line communication technology.

Similarly, the infrastructure 1 allows remote control of the operation of the
device 6b, in particular a video surveillance device, for example from the
panel 200, by means of the power line communication technology.

The infrastructure 1 also allows, preferably, the switching on and the

PCT/IB2015/053077
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switching off of the device 6a by the switch 18 controlled using the power
line communication technology.

With reference to Figure 3, in the preferred embodiment illustrated,
wherein the connection of the device 6a to the core network is made by
means of cable, the supply of the radio access device 6a, in particular the
small cell, occurs using |IEEE Power over Ethernet + technology.

The infrastructure 1, in particular the means for connecting the device 6a
to the core network 100 comprises a cable 19, in particular an Ethernet
cable of the IEEE Power over Ethernet Plus type, that is, PoE+, as output
from the device 6a.

The supply means of the device 6a comprise an interface 20, in
communication with the microcontrolier 14, operating between the power
line carrier coupling means for coupling the supply means of the device 6a
with the supply means of the lighting units 3 and the cable 19.

The infrastructure 1 comprises an Ethernet cable 21 for connecting the
small cell to the core network for transmitting data.

Looking in more detail at the interface 20, it should be noted that it
comprises a module 22, mainly having PoE Injector functions, of
substantially known type, in communication with the microcontroller 14,
and a power supply unit 23, which is also in communication with the
microcontroller 14, and connected to the coupling means, in particular with
the PLC coupler 11, from which it receives the power supply of the line 4.
Preferably, the module 22 integrates the means for acquiring at least one
electrical parameter, for example voltage and/or current, representing the
operation of the radio access device 6a and the switch 18, that is, it allows
the remote switching on and switching off of the device 6a and monitoring
its operation.

It should be noted that the microcontroller 14, in communication with the
device 24, is configured to control the power supply unit 23 in such a way

that provides a power supply to the device 6a adapting it to the voltage
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level present on the line 4 by means of the direct measurement made by
the device 24. The microcontroller 14 is in communication with the PLC
Modem module 12 to which the data acquired by the device 22
representing the operation of the radio access device 6a is sent, the data
being processed by the same microcontroller 14.

With reference to Figure 1, it should be noted that on a pole 2, the radio
access device 6a is defined by a wireless backhaul device 6¢ of
substantially known type for connecting the small cells 6a to the core
network 100 by a radio bridge.

The device 6¢ is supplied as described in general for the devices 6a and
can therefore be controlled remotely using power line carrier technology
along the supply line 4.

Figures 4 and 5 are, respectively, a second and a third embodiment of an
infrastructure 1 according to this invention.

The supply line 4 is represented here with a three-phase and neutral type
line and the above-mentioned means of connecting the radio access
device 6a comprise a network cable 26, for example an Ethernet cable
from the device 6a.

The above-mentioned AC supply circuit 7 means, in this case, 380V 50Hz
three-phase and neutral.

The connecting means comprise a Broadband over Powerline BPL
coupling device 27, of the SISO type (Single Input Single Output) or,
possibly, of the MIMO type (Multiple Input Multiple Output), operating
between the network cable 26 and the supply line 4.

The device 27 incorporates a BPL Modem, for example of the MIMO type,
and a three-phase line coupler, both of which are neither illustrated nor
described.

Similarly, the panel 200 comprises a BPL coupling device, possibly of the
MIMO type, preferably formed by a three-phase MIMO BPL line coupler 28
and by a MIMO BPL Modem 29 by which the panel 200 and the line 4 are

PCT/IB2015/053077
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in data communication with the network 100.

As shown in Figure 4, the device 6b, for example a video surveillance
device, is connected to the network 4 by means of a network cable 30, for
example an Ethernet cable, and coupled to it by a corresponding BPL type
coupling device 31, possibly of the MIMO type, operating between the
network cable 30 and the supply line 4.

The device 31 incorporates a MIMO BPL Modem and a three-phase line
couplef, both of which are neither illustrated nor described.

Using this connection the data acquired by the video surveillance device
Bb is transmitted to the line 4 and from there to the relative data transport
network 300.

The above-mentioned Modem 29, incorporates the necessary data
multiplexing and demuitiplexing functions in order to separate the data
flows from and to the transport network 100 from those from and to the
transport network 300.

With reference to Figure 5, the data transmission to the wireless backhaul
device 6¢ occurs by a network cable 32, for example an Ethernet cable,
coupled to the line 4 by means of a corresponding MIMO BPL type
coupling device 33 operating between the network cable 32 and the
supply line 4.

In this configuration, relative to that of Figure 4, the data connection with
the network 100 does not take place from the panel by means of a cable
but by a radio bridge thanks to the wireless backhaul device 6¢.

The infrastructure 1 in the embodiments of Figures 4 and 5 uses the BPL
technology, which belongs to the PLC technology family, to connect the
small cells to the core network, in this instance re-using the cables
powering the lamp posts.

In one embodiment, the general electrical panel of the infrastructure is
connected to the core network through a dedicated data connection on a

physical carrier.

PCT/IB2015/053077
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From the general eléctrical panel, with suitable conversion interfaces
equipped with BPL Modems, the data flow can reach each small cell from
and to the core network 100.

Similarly, from the general electrical panel, with suitable conversion
interfaces equipped with BPL Modems, the respective data flows from and
to the transport network 300 can be received by each video surveillance
device 6b.

An evident advantage is the re-use of the existing physical infrastructure
which means it is not necessary to specifically wire the lamp post on which
the small cell or the video surveillance device has been installed.

In the embodiment of Figure 5, the BPL technology is used for connecting
together the wireless backhaul apparatus with the small cell(s).

In an embodiment not illustrated, the wireless backhaul apparatus is
located in the panel 200 or close to it but connected to it.

In the embodiment illustrated, the wireless backhaul apparatus is
preferably located on a lamp post.

In other words, the infrastructure 1 aliows the small cells to be connected
to the core network when these are suitably positioned on public lighting
poles using the power supply line which is already present and BPL
technology.

In a further embodiment of this invention, the wireless backhaul apparatus
is connected to the small cells using the power supply line of the lamp post
and BPL technology.

The small cells are connected to the wireless backhaul device by BPL, that
is to say, using the copper electricity supply connections without making
further connections.

THE infrastructure 1 is preferably intended for small cells and LTE
technology.

In alternative embodiments the infrastructure 1 comprises Wi-Fi Hot Spots

or active antennas (possibly multi-standard) of the AAS type or remote
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antennas (possibly multi-standard, multi-band and multi-operator)
belonging to the DAS family, the latter possibly, but without limiting the
invention, equipped with xDSL, Ethernet, CIPRI, OBSAI and other
interfaces.

The embodiment illustrated in Figures 4 and 5 lends itself to being used
effectively to provide connectivity to video surveillance cameras 6b, to
multifunctional multimedia stands, to actuators or remote links for public
utility purposes, these parts being omitted for greater clarity, with the same
methods of re-use of the power supply line.

In general, the presence of the power supply circuits 7 and 8 allows the
power supply of the small cells when the lighting units 3 are switched off
using both the electricity supply line to which the lamp post is connected,
and the control devices 5a which preferably allow the switching on of the
lighting units.

More specifically, it is possible, for example, to leave the line 4 powered at
220V AC during the daytime hours switching off each individual lighting
unit 3 with a dusk/dawn switch, that is to say, leaving the line 4 powered at
220V AC during the daytime hours switching off each individual lighting
unit 3 with the device 5a controlled remotely, preferably, but not
necessarily, via PLC. |

If it is not possible to leave the line powered at 220V AC during the
daytime hours, secondary supply circuit 8 may be used which supplies the
line 4 preferably at a lower voltage and preferably, but not necessarily, in
DC.

Operation of the small cells over 24 hours is guaranteed by the presence
of the emergency power supply unit 9.

This invention also relates to. a process for installing a lighting
infrastructure.

More specifically, the installation process according to this invention allows

the installation of the devices 6a, 6b, 6¢ for providing ancillary services, in
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particular of a radio access device 6a, to which explicit reference will be
made without thereby limiting the scope of the invention, in an existing
lighting system at the same time providing a system for supplying the
devices 6a, 6b, 6¢c and a system for controlling the devices.

Given a lighting infrastructure comprising the poles 2, the lighting units 3,
the power supply line 4 and the panel 200 for supplying the line 4, the
process comprises a step of installing a radio access device 6a, in

particular a small cell on at least one pole.

‘The process comprises a step of preparing power supply means for the

device 6a.

The power line carrier coupling means are integratéd in the supply means
of the device 6a for coupling the supply means of the device 6a with the
supply means of the lighting units 3.

In practice, the supply of the device 6a is derived from the supply of the
lighting unit 3.

In other words, once the device 6a is installed on the respective pole 2, it
is supplied by a power supply system derived from the supply of the
corresponding lamp.

A power line carrier communication system for controlling the device 6a,
comprising, for example, the above-mentioned block A, is integrated with
the supply system and a respective control panel, comprising, for example,
the PLC coupler 16 and the PLC Modem module 17, set up in the panel
200 for supplying the supply line 4.

In one embodiment, the installation process comprises preparing a data
connection of the device 6a to the core network 100 in the substantially
known way, for example by means of suitable network cables and
interfaces.

Similarly, if the device for providing ancillary services is a video
surveillance device 6b, the installation process comprises preparing a two-

way data connection from the device 6b to the network 300.
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In a preferred embodiment, the data connection of the remote device 6a to
the data transport network 100 is performed using PLC technology.

In practice, the coupling device 26, for example of the PLC MIMO type, is
inserted and configured between the network cable 26 at the output from
the device 6a and the supply line 4 of which the three phases and neutral
are used.

The panel 200 is integrated with the corresponding coupling device, for
example of the MIMO type, preferably formed by the three-phase MIMO
PLC line coupler 28 and by the MIMO PLC Modem 29 by which the panel
200 and the line 4 are in data communication with the network 100.

In this way, a generic telephone operator arrives with a data connection at
the panel 200, that is, at the supply line of the lamp posts then, using the
suitable above-mentioned interfaces, the data connection with the small
cells is carried out by means of the power supply cables using PLC
technology.

Advantageously, the process as described herein makes it possible to use
the existing infrastructures for implementing va data transport or
transmission network.

A generic public lighting system is used in particular for the installation of
mobile communication antennas or video surveillance devices.

By using the existing poles it is possible to maximise the capacity of the
mobile communication system using to the maximum extent each radio
channel with the maximum possible number of antennas or radio access
devices so as to increase, at a lower overall cost, the number of users
which can be served per surface unit.

The small cells make it possible to improve the radio coverage in zones
with a high density of users, such as, for example, conference centres,
shopping centres, stadiums, railways or town centres where a coverage
based on femtocells or picocells, rather than macrocelis, is preferable.

In the preferred case in which both the control and the data connection of
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the radio access devices 6a occurs using PLC technology and the power
supply system of the existing lighting units, integrated in them, the
infrastructure and the installation process maximise the use of already

existing resources.
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CLAIMS

1. A lighting infrastructure comprising

a power supply line (4),

at least one pole (2),

at least one light source (3) fitted on the pole (2),

first power supply means (5, 5a) operating between the light source (3)
and the power supply line (4),

at least one device (6a, 6b, 6¢) for providing ancillary services installed on
the pole (2),

second means (A, 11, 15, 18) for power supply to the device (6a, 6b, 6¢)
for providing ancillary services,

means (6¢, 19, 20, 21, 26, 27, 28, 29, 30, 31, 32, 33) of connecting the
device for providing ancillary services to a data transport network (100,
300), the infrastructure being characterised in that

the second power supply means (A, 11, 15, 18) comprise

first power line carrier coupling means (11, 12) for coupling the second
power supply means (A, 11, 15, 18) with at least the first power supply
means (5, 5a);

a supply unit (13, 23) in communication with the first coupling means (11,
12) and the device (6a, 6b, 6¢) for providing ancillary services for
supplying the device (6a, 6b, 6¢) for providing ancillary services with a
predetermined voltage,

means (15, 22) of acquiring at least one electrical parameter significant for
the operation of the device (6a, 6b, 6¢) for providing ancillary services
operating between the supply unit (13, 23) and the device (6a, 6b, 6c) for
providing ancillary services,

the second supply means (A, 11, 15, 18) comprising a microcontroller (14)
in communication with the first coupling means (11, 12), with the power
supply unit (13, 23) and with the acquisition means (15, 22), the
microcontroller (14) being programmed to control at least one supply of the
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device (6a, 6b, 6c) for providing ancillary services and a transmission of
data from and/or to the device (6a, 6b, 6¢) for providing ancillary services,
the infrastructure comprising a control panel (200) and second power line
carrier coupling means (16, 17) positioned along the supply line (4)
between the control panel (200) and the pole (2), the microcontroller (14)
being configured for controlling the first coupling means (11, 12), the first
coupling means (11, 12) being in communication with the control panel
(200) to which data acquired from the acquisition means (15, 22) is sent
representing the operation of the device (6a, 6b, 6¢) for providing ancillary
services.

2. The infrastructure according to claim 1, wherein the device (6a, 6b, 6¢)
for providing ancillary services comprises a wireless access device (6a).

3. The infrastructure according to claim 1 or 2, wherein the device (6a, 6b,
6c¢) for providing ancillary services comprises a video surveillance device
(6b).

4. The infrastructure according to any one of the preceding claims,
wherein the device (6a, 6b, 6c) for providing ancillary services comprises
multifunctional multimedia stands or actuators or remote links for public
utility purposes.

5. The infrastructure according to any one of the preceding claims,
wherein the device (6a, 6b, 6¢) for providing ancillary services comprises a
wireless access device (6a) and is defined by a small cell.

6. The infrastructure according to any one of the preceding claims,
wherein the device (6a, 6b, 6¢) for providing ancillary services comprises a
wireless access device (6a) and is defined by an AAS active antenna.

7. The infrastructure according to any one of the preceding claims,
wherein the device (6a, 6b, 6¢) for providing ancillary services comprises a
wireless access device (6a) and is defined by a remote antenna forming
part of a system of distributed antennas.

8. The infrastructure according to any one of claims 1 to 7, wherein the

second power supply means (A, 11, 15, 18) comprise a controlled switch
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(18) operating between the supply unit (13, 23) and the device (6a, 6b, 6¢)
for providing ancillary services.

9. The infrastructure according to claim 8, wherein the switch (18) is
positioned between the acquisition means (15, 22) and the device (6a, 6b,
6¢) for providing ancillary services.

10. The infrastructure according to any one of the preceding claims,
wherein the connection means (6¢, 19, 20, 21, 26, 27, 28, 29, 30, 31, 32,
33) comprise at least one network cable (19}), the second supply means
(A, 11, 15, 18) comprising an interface (20) between the first coupling
means (11, 12) and the network cable (19) in communication with the
microcontroller (14).

11. The infrastructure according to claim 10, wherein the network cable
(19) is an Ethernet cable which powers the device (6a, 6b, 6c) for
providing ancillary services using the |IEEE Power over Ethernet Plus
standard.

12. The infrastructure according to claim 10 or 11, wherein the interface
(20) comprises the acquisition means (22).

13. The infrastructure according to any one of claims 10 to 12, wherein the
interface comprises a module (22) with Power over Ethernet Injector
functionality.

14. The infrastructure according to any one of claims 10 to 13, wherein the
second power supply means (A, 11, 15, 18) comprise a controlled switch
(22) operating between the supply unit (23) and the device (6a, 6b, 6¢) for
providing ancillary services, the interface (20) comprising the controlled
switch (22).

15. The infrastructure according to any one of the preceding claims,
wherein the connection means (6¢, 19, 20, 21, 26, 27, 28, 29, 30, 31, 32,’
33) comprise a physical carrier.

16. The infrastructure according to any one of the preceding claims,
wherein the connection means (6¢, 19, 20, 21, 26, 27, 28, 29, 30, 31, 32,

33) comprise a wireless carrier.
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17. The infrastructure according to any one of the preceding claims,
comprising a first circuit (7) for AC supply of the supply line (4) and a
second circuit (8) for supply at a lower voltage relative to the supply
voltage of the first supply circuit (7) for supply of the supply line (4), the
infrastructure comprising a device (10) for selecting the first supply circuit
(7) or the second supply circuit (8) for supplying the supply line (4), the
second supply circuit (8) comprising at least one emergency power supply
unit (9).

18. The infrastructure according to any one of the preceding claims,
wherein the connection means (6¢, 19, 20, 21, 26, 27, 28, 29, 30, 31, 32,
33) comprise a wireless backhaul device (6¢), the infrastructure
comprising a second pole for supporting the wireless backhaul device (6¢),
the wireless backhaul device (6¢) defining on the second pole the device
(6a, 6b, 6¢) for providing ancillary services, the second supply means (A,
11, 15, 18) powering the wireless backhaul device (6¢) on the second
pole.

19. The infrastructure according to any one of the preceding claims,
wherein the connection means (6¢, 19, 20, 21, 26, 27, 28, 29, 30, 31, 32,
33) comprise a first coupling device (27) of the Broadband PLC type, in
particular MIMO PLC, operating between the device (6a, 6b, 6¢) for
providing ancillary services and the supply line (4), the control panel (200)
comprising a second coupling device (28, 29) of the Broadband PLC type,
in particular MIMO PLC, operating between the supply line (4) and the
data transport network (100, 300), a connection of the device (6a, 6b, 6¢)
for providing ancillary services and the data transport network occurring by
a connection of the Broadband PLC type, in particular MIMO PLC, the
supply line (4) being of the three-phase type with neutral.

20. The infrastructure according to any one of the preceding claims,
wherein the connection means (6¢, 19, 20, 21, 26, 27, 28, 29, 30, 31, 32,
33) comprise a wireless backhaul device (6¢), the infrastructure

comprising a second pole for supporting the wireless backhaul device (6c),
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the connection means (6¢, 19, 20, 21, 26, 27, 28, 29, 30, 31, 32, 33)
comprising

a first coupling device (27) of the Broadband PLC type, in particular MIMO
PLC, operating between the device (6a, 6b, 6¢) for providing ancillary
services and the supply line (4),

a second coupling device (33) of the Broadband PLC type, in particular
MIMO PLC, operating between the wireless backhaul device (6¢) and the
supply line (4), a connection of the device (6a, 6b, 6¢) for providing
ancillary services and the wireless backhaul device (6¢) occurring by a
connection of the Broadband PLC type, in particular MIMO PLC, the
supply line (4) being of the three-phase type with neutral.

21. A process for installing a lighting infrastructure designed for providing
ancillary services comprising

a power supply line (4),

a panel (200) for controlling the supply line (4)

at least one pole (2),

at least one light source (3) fitted on the pole,

first power supply means (5, 5a) operating between the light source (3)
and the power supply line (4), the process characterised in that it
comprises

a step of installing a device (6a, 6b, 6¢) for providing ancillary services on
the pole (2);

a step of preparing a supply system (A, 11, 15, 18) for the device (6a, 6b,
6¢) for providing ancillary services;

a step of integrating in the supply system (A, 11, 15, 18) a power line
carrier communication system (A, 11, 15, 18);

a step of preparing in the control panel (200) a panel (16, 17, 28, 29) for
controlling the power line carrier communication system (A, 11, 15, 18);

a step of preparing means (6¢c, 19, 20, 21, 26, 27, 28, 29, 30, 31, 32, 33)
of connecting the device (6a, 6b, 6¢) for providing ancillary services to a
data transport network (100, 300).
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22. The process according to claim 21, wherein the step of preparing
means (6c¢c, 19, 20, 21, 26, 27, 28, 29, 30, 31, 32, 33) of connecting the
device (6a, 6b, 6¢) for providing ancillary services to a data transport
network (100, 300) comprises

a step of inserting a first coupling device (27, 32) of the Broadband PLC
type, in particular MIMO PLC, operating between the device (6a, 6b, 6¢)
for providing anciliary services and the supply line (4),

a step of preparing a panel for controlling the infrastructure comprising a
second coupling device (28, 29) of the Broadband PLC type, in particular
MIMO PLC, operating between the supply line (4) and the data transport
network (100, 300), a connection of the device (6a, 6b, 6¢) for providing
ancillary services and the data transport network (100, 300) occurring by a
connection of the Broadband PLC type, in particular MIMO PLC, the
supply line (4) being of the three-phase type with neutral.
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