DISTRIBUTED ANTENNA SYSTEMS THE CORNERSTONE OF CONNECTED BUILDINGS

A SECTOR EXPERIENCING STRONG GROWTH….
Until recently, the real estate and construction sector, and especially the office
real estate sector, wasn’t very concerned with issues related to wireless network
implementation. Implementation was limited essentially to the occupants of the spaces
deploying Wi-Fi so they could have their staff connected to their company’s internal
network and the Internet under so-called “nomadic” conditions.

Several key factors explain the significant increase in the market for wireless networks for buildings:
 Making buildings compliant with respect to environmental standards for heat dissipation. Indeed, the
application of these standards to external walls seals the building off from mobile operators’
antennas thereby degrading signal propagation. The result is a service that is often degraded and can only be
mitigated by deploying building-dedicated network infrastructures.
 The significant increase in wireless data transmission inside buildings, which impacts the technical
building management services as well as multimedia services and office applications. To be reliable in
terms of mobility, these services and tools must rely on efficient and robust wireless networks.
Integrating mobile networks indoors has become a differentiating factor that helps market real estate
portfolios.
Historically, the design and integration of indoor wireless network solutions were exclusively managed by
operators, integrators or IT service providers. However, the leading real estate players (project owners,
managers, architects...) are increasingly getting involved and being proactive in including wireless network in
the building construction/refurbishing project.
What possible steps should be taken to integrate mobile networks in my building? That’s the question leading
real estate players are asking today. This paper attempts to provide some answers.
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A BIT OF INFORMATION ABOUT WIRELESS NETWORKS
Like other systems, the elements that make up a wireless network invariably fall into two categories of
equipment. The first category is called “active” equipment, and its function is to generate, repeat or decode
radio signals. It includes electronic equipment like relays, repeaters or router devices installed in the various
spaces. The term “active” means the equipment must be powered with electricity to function. These devices
differ from so-called “passive” equipment whose function is to carry signals and diffuse them within the
spaces of a building and which consists of equipment like sections of coaxial cable, couplers and antennas.
The term «passives» refers to the fact that the equipment do not have to be powered with electricity to operate.

ACTIVE

PASSIVE

Illustration 1: Distinguishing “active” and “passive” equipment
Active equipment belongs to the world of electronics, while passive equipment belongs to the world of
microwaves.
This distinction is well known to leading mobile network organizations, but the players in the Wi-Fi sector are
less familiar with it. Indeed, Wi-Fi terminals integrate both active and passive equipment within the same box.

OPPORTUNITY
By following the active/passive equipment distinction, we see the opportunity for real estate players to take
charge of the deployment of Distributed Antenna System (which are composed of passive equipment) and set
up locations where they plan to install active equipment. This makes DAS (Distributed Antenna System) just as
much an integral component of the building as the electricity network or piping system.
DAS is an “agnostic” technology that works as a distribution medium for several types of wireless networks
(mobile networks, Wi-Fi, security, Internet of Things…). The various stakeholders that use these networks
(operators, tenants...) can choose their equipment and take charge of their operation. DAS makes network
maintenance easier by concentrating their installation in accessible technical rooms/cabinets.
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DAS IS USED TO DISTRIBUTE MOBILE NETWORK SIGNALS…
The use of passive antenna services to broadcast signals from mobile networks is the benchmark in this
sector. They are being deployed for a long time.
The owner of a building can thus take the opportunity to integrate the design of these services as soon as a
real estate project (new construction or redevelopment) begins. To do this, they must set aside and set up
technical rooms where the active equipment (relays or repeaters) can be installed and deploy the passive
antenna infrastructure. Each room is thus the starting point of a DAS that can include up to 25 antennas,
broadcasting the signals over a surface of 7,000 to 10,000 m² (depending on the indoor building environment
and partition density). Thus, an average-sized building of 15,000 m² only requires two technical rooms.
All the owners, managers or tenants of a building need to do then is contact operators from whom they
wish to retain service and sign relay equipment procurement agreements for the building. The selected
operators then take charge of deploying their equipment in the technical rooms equipped for this purpose and
connecting them to their core network and DAS.
The owner, manager or tenant of a building is then free to manage the change or addition of a new operator
and the arrival of new technology networks over time. These changes only have impact on active equipment
installed in technical rooms.
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Illustration 2: Mobile network implementation principle
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...BUT ALSO FOR SIGNALS COMING FROM WI-FI NETWORKS....
The use of passive DAS is historically/traditionally much rarer for Wi-Fi networks. The more traditional way is
to deploy Wi-Fi Access Points (or AP) within the different spaces of a building and to interconnect them via a
LAN wired network. However, it seems interesting and possible to centralize the installation of these access
points in technical rooms, if possible close to the vertical passages (risers) of the building where access to the
fibre optic network is generally found. The idea is to broadcast Wi-Fi signals in so-called «horizontal» spaces
up to 1500 m² surface maximum by respectively connecting these access points to DAS each consisting of five
to six antennas.
This approach makes it possible to rationalise the number of Wi-Fi access points to be deployed
without calling into question the principle of replication of the traffic associated with the multiplicity of these
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access points. The signals of each access points radiate over substantially larger spaces than in the usual
architectures, which reduces the service impairments related to cell changes for users who must move.
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Finally, with a minimum of consultation on the use of channels, two different organisations can connect their
respective Wi-Fi terminals to the same DAS. One possible application of this device would be to allow a lessor
to overlay its Wi-Fi network (generally open access) to that of a tenant (secure and intended for its employees)
over a given area.
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The following figure shows how WiFi DAS’ aggregate to form the DAS of mobile networks.
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Illustration 3: Network aggregation principle on the same DAS
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This aggregation principle is separate from the order of arrival of DAS’ wireless networks.

…AS WELL AS OTHER WIRELESS NETWORK…
DAS’ broadband nature serves as a base for other wireless network types. The implementation approach remains the same as for other networks namely, install the active equipment related to these networks in the
dedicated technical rooms and then connect them to the DAS deployed in the building. This may involve:
 Narrow-band operating or security networks that typically operate on the 400 MHz band.
 The so-called narrow-band Internet of Things (or IoT) networks operating either on the free 868 MHz band
or bands allocated to operators.
Ultimately, this may also affect the emergent 4G (or 5G) private networks in some countries.

SUMMARY
DAS implementation is a new opportunity for real estate players to increase the value of their buildings. It
provides them with:
 The possibility to improve the integration of these services in the architecture of the buildings, both in
terms of technical rooms, the routing of the cable sections and the camouflage of antenna elements,
 Control over the wireless network equipment implementation schedule for all spaces (except technical
rooms), to provide tenants or occupants with the most “ready-to-use” spaces possible
 The benefit of a long-term “digital” heritage to use as a base for the various technological shifts that will
occur during the lifespan of buildings.
Therefore, DAS implementation is a tool to help real estate stakeholders connect their buildings more easily
to wireless networks.
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ABOUT LD
For the past 15 years, we have developed solid experience in wireless technologies, which
has become its speciality. From private business networks to networks in complicated zones,
LD works in many business sectors to ensure continuous connectivity.
Today, LD is both an integration company and a company that offers consulting and
engineering services. Our mission is to support you throughout your wireless network’s
lifecycle:
 Advice about technological choices and the best network configuration
 Support during your acquisition strategy
 Network implementation, installation and operation
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