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Indoor Radio Network Planning

Professional Planning, Design and Implementation of
Radio Coverage in Buildings and Tunnel Systems

www.LStelcom.com
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Radio Coverage in Buildings
and Tunnel Systems

Buildings are the final frontier before reaching ubiquitous network coverage, which is becoming increasingly important
in all countries — including indoor and in-building coverage at airports, in shopping centres, conference centres, tunnel
systems and railway stations, etc.

Higher safety standards and new technologies, paralleled by an increasing demand of consumers have placed even
more extensive requirements on indoor network coverage.

Depending on factors, such as characteristics and size of the premises as well as its distance to the next base station,
indoor coverage of a building or underground facility often cannot be accomplished through the outdoor network.
Increasing the density of base stations in order to achieve full coverage is neither an economical nor a technically
feasible solution and would only be partially viable. Reinforced concrete constructions, exterior metal wall cladding
and mirrored window panes, let alone separate basement areas, explosion proof buildings and tunnel systems, make it
even more difficult to implement indoor coverage via the outdoor network. In this case, the limits of technical capability

are reached quickly.

This is where tailored indoor network infrastructure comes in, which has to be individually planned, designed and im-
plemented for all premises. Only a detailed and high-quality planning and design concept will guarantee optimal indoor
coverage and the best possible integration with the outdoor network.

We are vendor-independent and your partner for any advice in indoor network coverage issues. Quality, efficiency and
cost effectiveness is our priority!
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Consistent and Safe Communication Everywhere -
for Property Owners and Radio Network Operators

It's your job to ensure radio coverage inside your facilities?
LS telcom supports you from A to Z and addresses all issues in the planning and implementation of your
indoor radio coverage.

Indoor Radio Coverage for Professional
Mobile Radio Networks/Security Authorities

Governments and authorities need professional network indoor cover-
age for police, fire brigade and rescue forces to communicate in case of
emergencies, such as fire, bomb threats or terrorist attacks.

With the transition from analogue to digital networks, indoor radio infra-
structure becomes a real issue for property owners and managers as
well as planners of large premises.

The planning and implementation of individual indoor radio infrastruc-
ture facilities is in general their responsibility because of fire protection
and safety issues. The integration of the indoor infrastructure into the
outdoor network, on the other hand, remains with the network operator.

The network operator also defines and communicates to the property
owners the guidelines, necessary for the indoor radio system planning,
such as the connection mode between the indoor system and the out-
door network as well as the repeater performance. " ol
Attention has to be paid, in particular, that the indoor network does not Photos: Nokia, Photocase
cause interference to the outdoor network.

Indoor Radio Coverage for
Commercial Mobile Networks

Customers of commercial mobile telecom operators want to talk on the
phone, surf the internet or send text messages, while waiting at the
airport, sitting on an underground train or strolling around in a shopping
centre. This is why mobile operators have to offer excellent customer
service including reliable indoor coverage quality and high data rates to
retain their subscribers and generate new profit. This requires the use
of latest wireless technologies and a well-planned indoor radio cover-
age with a sufficient receiving level to be able to achieve the desired
data transmission rates.
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Our Indoor Coverage
Product Portfolio

LS telcom supports you during the complete network lifecycle of your project

Procurement Implementation

Design Procurement
= Basic evaluation = Support in the procurement process
s Definition of requirements = Technical specifications
» Capture of existing infrastructure = Creation of tender documents
m Design of indoor coverage = Management of bids
m Development of redundancy concepts m Evaluation of bids
= Basic design = Proposals for assignment
Planning Implementation & Commissioning
s Development of link budget and signal = Project management
plans = Surveillance of network infrastructure

= Dimensioning of the radio equipment construction
and DAS (distributed antenna system)

= Dimensioning of the coverage system
s Detailed planning
s Cost assignment and estimation

m Support during network roll out
= System integration and commissioning
= Project documentation

Only through conscientious and high-quality planning and design, using state-of-the-art software, can the enormous
requirements be met and indoor coverage optimised, while eliminating interference on the outdoor network.

Benefit from our multifaceted and long-standing experience and know-how when planning and implementing your
indoor radio network.

We know what it's all about and design, plan and implement your network with pinpoint accuracy in terms of technical
and cost efficiency!
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LS telcom is your powerful and vendor-independent partner for any measurement exercise. We carry out all kinds
of radio measurements, including the full radio spectrum and all common technologies:

Continuous-wave (CW) measurements

Radio coverage measurements

Interference measurements

EMF measurements & electromagnetic emissions compliance reporting

Spectrum monitoring measurements
Measurements for commissioning and acceptance testing

Indoor network planning for professional (PMR) as well as private mobile networks will increase in significance. Mani-
fold structures of buildings and indoor premises and very different requirements as well as a large selection of relevant
radio services and standards having to operate interference-free and right next to each other, render indoor network
planning more and more complex and require well-tailored indoor radio network infrastructure. Only through consci-
entious and high-quality planning and design, using state-of-the-art software can the requirements be met and indoor
coverage be optimised, while eliminating interference on the outdoor network.
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Trust in more than

years of know-how
and experience

Amongst our customers are

For more information on products and solutions, please visit our website at www.LStelcom.com or contact us:

LS telcom AG

Im Gewerbegebiet 31-33
77839 Lichtenau

Germany

Public safety

Public transportation
Airports, ports and hubs
Hospitals and clinics
Industries

Oil & gas

Mining

Utility companies

Venues

Mobile network operators

2 +49 7227 9535 600
B +49 7227 9535 605
Info@LStelcom.com
www.LStelcom.com

Our worldwide subsidiaries:
Colibrex GmbH, Winnipeg Avenue B 112/A5, 77836 Rheinmiinster, Germany | LS telcom UK Limited, 18 King William Street, London EC4N 7BP, United Kingdom |
LS telcom a RadioSoft operation, 5021 Howerton Way, Suite E Bowie, Maryland 20715, USA | LS telcom Australia Pty Ltd, Level 6, 1 Chifley Square, Sydney NSW,
Australia | LS of South Africa Radio Communications (Pty) Ltd., 131 Gelding Ave, Ruimsig, Roodepoort, 1724 Johannesburg, South Africa | LS telcom SAS,
47, boulevard de Sébastopol 75001 Paris, France | LS telcom Limited, 1145 Hunt Club Road, Suite 100 Ottawa, ON, K1V 0Y3, Canada | RadioSoft Inc.,
194 Professional Park Clarkesville, Georgia 30523, USA | LST Middle East FZ-LLC, Office 2118 (21¢ Floor), Dubai Media City, Dubai, United Arab Emirates |
Vision2Comm GmbH, Im Gewerbegebiet 33, 77839 Lichtenau, Germany | NG Networks Co., Ltd, Room 1001, Buildung 3, No. 209, Zhuyuan Road, 215011 Suzhou,
China | LS telcom AG MKK, Koztarsasag t 11-13, 2600 Vac, Hungary | LS Spectrum Solutions PVT Ltd., 712, Palm Spring Centre, Link Road, Malad (W),
Mumbai- 400064, India | Smart Spectrum Solutions Providers S.A.L., Office C83, Palm Plaza Center, Mtayleb - El-Maten, Lebanon

Customers in

countries
worldwide

Certified according to

IS0 9001:2015
ISO 14001:2015

Appreciated for quality
and sustainability
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Smart Spectrum Solutions
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