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Lines of Business

Spectrum Management Consulting Services Engineering Services RF Engineering
Systems & Training (Radio Network Planning) Software Tools
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Lines of Business —

Consulting Services & Training LS /telcom

Trainings and Seminars

This comprises a wide variety of trainings in the
whole field of telecommunications, including:

— Basic- and Expert-seminars for our Software Solutions

— Expert trainings for Radio Network Planning (mobile,
microwave, WLL...)

— Seminars for Broadcast Planning (RRC04/06, TV, FM, LS /falcom LS TrainingCenter,
...DAB, DVB, DRM...) Germany

— Spectrum Management Workshops

Tl "'_E'_u Hl'l_

— Expert Trainings on Spectrum Monitoring

AIBD - Asia-Pacific
@' Institute for Broadcasting
Development, Malaysia
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Lines of Business —

Consulting Services & Training LS /telcom

= Qur Consulting Team includes Spectrum Managers and RF
Specialists, who have managed Spectrum of various countries and
assisted regulators worldwide.

= Several hundred person years of experience and capability in:

B Feasibility Studies / Expert Surveys
M Vendor Selection

m Process / Workflow Development
B Technical Concepts

B Radio Policy

B Frequency Planning

M Spectrum Operations

B Automated Tools

m Radio Monitoring

B Preparation of Tender Documents
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Lines of Business — LS

Engineering Services (Radio Network Planning) telcom

Radio Network Planning and Engineering Services

This comprises all sorts of engineering and planning services
relevant to network operators, regulatory organisations and @
system suppliers, including: |

ML

— coverage analysis and studies

- frequency planning & coordination services
— network design (cellular and transmission)
— network implementation

— network optimisation: coverage, interferences, capacity

— geo data: consulting, generation, conversion and acquisition
— project management
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Lines of Business —

LS /telcom

RF Engineering Software Tools

Software for Radio Network Planning and Engineering

» By use of LS telcom‘s comprehensive software
solutions, clients can perform all essential planning,
optimisation and management tasks, which there are:

Software for Fast and Cost-Efficient Rollout and
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Network calculations, dimensioning and analysis

Coverage, frequency and traffic planning as well as market
opportunity simulations

Site planning for base stations; database for existing radio
sites

Management of sites and network elements
Acquisition and maintenance of geo-data
Terrain and field-strength profiles

Operation of Wireless Networks

Basics, Practical Examples & Demonstration on NGN Network Planning - Part | www.L Stelcom.com




Lines of Business —
RF Engineering Software Tools

LS /telcom

Radio Network Planning Tools

Mobile Networks

Solutions for fast and cost-
efficient rollout, operation
and optimization of mobile
communication networks

»Covers the whole range of
mobile network planning
aspects

»Multi Technology Support
(TETRA, TETRAPOL, 2G,
GSM, CDMA,2,5G, 3G,
WCDMA)
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Microwave Networks

Design tool for microwave
links, WLL, PMP, WiIMAX

» Interactive link engineering
» Interference analysis
»Channel assignment

» Availability calculation

» Flexible report generation

»Implemented ITU-R
recommendations

Radio Network Planning Tools

Broadcast Networks

Design tool for the planning
and coordination of analog
(FM,TV) and digital (DAB,
DVB, DRM) networks

»Frequency selections
according to ITU
recommendations and
plans

»LF/MF and HF frequency
coverage

rgoetz@LStelcom.com
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Radio Network Planning Tools - Basics LS /telcom

= Terrain Data
=« ERP

= Antenna Pattern
= Transmitter Data Base
= Equipment Data
= Frequency Plans

= [raffic Data

= Measurement Data

Il
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Radio Network Planning Tool

In

I

Data / Result Output

|

Network Processor

|

Interference Analysis

|

Propagation Prediction

|

Graphical User Interface

|

Data Management

|

Geo Information System

[

= Coverage Maps

= Interference Analysis

=« Compatibility Calculations
= Coordination Calculations
= Channel/Frequency
Assigments

= Frequency Plans

= Network Analysis

= Network Simulations

= Network Quality Maps

Radio Network Planning Tools
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. Radio Network Planning Tools -

Two basic Data Formats

Vector Format Raster Format

Geographical features
described as:

Forest Lake Geographical region
divided in equally spaced

— Points areas (pixel)
- Lines One valued information f
_ Polylines Road ne vq ued information for
each pixel
€.g.. e.g..

Names, Contours, Borders, Roads Elevation, Clutter type

f ;Ja]kf

S
=
(D)
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Radio Network Planning Tools -
Geo Inf tion Syst .
eo Information System Basics LS telcom
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Overview Maps, Road Maps

. . . . g4 ;;f-‘ﬁ’
... used for Display, Visualisation o) | -
and Overlay Functionalities Iy /"
-Sources /--.-'/ #
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»Local Map Suppliers ;Tx S %,
»International Flight Maps sz L S & & T S
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S::ilgsNetwork Planning Tools - LS /Telcom

Satellite based products:
» Orthorectified Images
» Digital Elevation Models (DEM)
» Clutter
» Updated roadmaps

- Sources: - Resolutions:
» LandSat7™ »0.2 m
» Spotb™ »1 m
» IRS1C/AD™ »10m
» Ikonos™ »35 M
» Quickbird™ »100 m
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g::ilgsNetwork Planning Tools - LS /felcom

Topographical Data < Elevation Data

.. for Calculations and Analysis

-  DTM - Digital Terrain Model
» Elevation of earth surface

-  DEM - Digital Elevation
Model

» Elevation of earth surface +
building height

= Building

» Elevation of earth surface +
building height

» Only at building areas
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e \
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ch‘ieo Information System

Basics

© 200

.. for special Calculations and Analysis

= Radio Climatic Zones

= Rain Rates

= Sea Level Surface Refractivity NO
= Electrical ground Conductivity

. Population Density
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Radio Network Planning Tools -
Basics ) LS @om

What is the Minimum Set of Data you need
to perform a Basic Coverage Prediction?

» Coordinates of the

. e,
Transmitter
 Radiated Power Freq. : 93.0000 MH=
ERF : 1.0000 kN
 Frequency - Jant.H.: 40,00 n
AZM ¢ ND
 Antenna Pattern Long. : O0SEZ3 33.394

H‘Lat. ¢ SONE6 53.552

/ﬁﬁw
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Radio Network Planning Tools - . |

What other kind of Data have to be managed and Why?

= Data describing the Transmitter/Receiver = Data for Tool Administration

= antenna = user/ role
= all technical parameters (power range, = password
frequency range, sensitivity...) = System layout
= Data describing the Network = Result Data Base
= Sites = COverage maps
= cells, sectors, links = interference relations
= Neighbouring relations = network analysis results
= frequency plans, frequency rasters = Libaries
= Data describing Interfering Networks = antennas
= Same service other operators = transmitters
= Other services = receivers
= in other countries = frequency rasters/plans
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Radio Network Planning Tools -
Basics | LS /Telcom

Working window, spreadsheet, editors ...see Live Tool Demo

g WL TILEME 5.1
Fie D3 Dolshwe PP PP Dhiply Took Heo Window

JC Uperafe alabare: E:IRL | LSS E S ot ieem e ot e emt.

[Mutual In(eri.T Models ]
| Power | CAEData |Rast Results| ARFCN | Special Freq. | Neighb. Cells
'-'-, | Description T Manager T Topology TCaIc. ResultsT Transceiver T Antenna
ite Name emo Site Pm?eclSlalus F‘hasfﬂl‘!ufmiTmining
o [ Jwe [
Cell Type: Partition IW,
Coverage m Range Mormal Cell 2
Dimension W Radius km
Cell Class  [URBAN x| External cen
;;’;";’EDT hnolog I Border Cell
IVGSM 00 _I I=| Hepeater
Network WorkDB:Sector B
BTS Mame | Azimuth | Antenna Hei E_l E_l B i) El lenam =
1 Sitel _1 0.0 35.0 0.0 h0.0 Omni Demo Sit
2 Site2_1 0.0 35.0 0.0 50.0 Antenna 65" Demo Sit
3 Site? 2 L] 0.0 L0
4 SiteZ2_3 240.0 35.0 0.0 50.0 Antenna b5” Demo Sit
b Site3_1 25.0 15.0 5.0 50.0 Antenna 90° Sitel
b Site3_2 145.0 15.0 0.0 50.0 Antenna 90° Sitel
! Site3_3 265.0 15.0 0.0 50.0 Antenna 90° Sitel
] Sited 1 #5.0 25.0 0.0 b0.0 Antenna 90° Demao Sitl=
|Long: OFESEMDED [a: SHEITIE Vdm 72 —= —= =
al - ha
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LS /telcom

Live
Planning Tool Demonstration
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. 5 Radio Network Planning Tools -
| LS /telcom

Basics

refraction tropospheric effects

Atmospheric Absorption Loss
f>10 GHz

free space Faig Qttenuation
A diffraction propagation ~5GHz

¢ é-
\-

é/ﬂ

scattering

reflectlo
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Propagation Prediction

Radio Network Planning Tools -

Basics

LS

telcom

Okumura Hata Model 2 1,5<’3ﬂ 2 GHz
ITU530 Microwave Model 800MHz 70GHz
ITU452 Microwave Model 800MHz| 70GHz
Walfish Ikegami Model soomHz[[  2GHz
Okumura Hata Model 1 150MHz|:| 1,5GHz
Longley Rice Model 30MHz _ 40GHz
Aeronautical Model 30MHz ’—‘ 30GHz
Flat Earth Model 30MHz 10GHz
Egli Urban Model sonz [ 10GH:
HCM Model 30MHz 2GHz
ITU370 Model 30MHz 1GHz
ITU 567 Model 30MHz 1 GHz
CEPT Model 30MHz 250 MHz
ITU533 Shortwave Model bz [ ] somkz
Sky Wave Model 150kHz _ 1,7MHz
Ground Wave Model 10 kHz 30 MHz
Free Space Model
| | | | | | | | | | | |
30 Hz 300 Hz 3KHz 30KHz 300 KHz 3 MHz 30 MHz 300 MHz 3 GHz 30 GHz 300 GHz

VLF LF MF HF VHF UHF SHF EHF
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Radio Network Planning Tools - LS /telcom

Basics

ITU-R 370 — Propagation Curves

Field strength {(dB( 1 V/m)) for 1 KW e.r.p. Field strength (dB{n V/m}} for 1 KW e.r.p.
90 0
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Logarithmic scale Linear scale Logarithmic scale Linear scale
Distance (km) Distance (k)
Frequency: 30-250 MHz (Bands I, I and IIT): land: 50%, of the time: Frequency: 30-250 MHz (Bands I, 1T and I11); Tand: 1% of the time;
50% of the locations; fy =10 m: A =50 m " 50% of the locations: iy = 10 m: Ak = 50 m
[ —— —— Free space —_— Free space
propagation curve 50% time propagation curve 1% time
(steady or continuous) (tropospheric)
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Radio Network Planning Tools - LS /felcom

Basics

Ray-Optical Micro Cell Model

HIGH ACCURACY

Comparison of drive test and

predictions done for
-Sthe city area of Munich
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Interference by Noise LS/ telcom

Wanted
field strength F 9
Minimum
field strength F ™min

Noise level FN

| | It is @ minimum field strength
| | level which is necessary to fulfil
Noise I the signal quality for coverage.

Minimum field strength (C/N):
on I

Location
of wanted TX

|
|
| 1. Criteria for coverage
|
I Wanted Field Str. > Minimum Field Str.
|

FA~FNic/N

\_ﬁf_J
Fmin

Coverage area
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Interference by one Transmitter LS /7 telcom

A
i/ Nuisance field F"
Wanted

field strength F 9 Protection ratio

/

Interfering
field strength F

I Nuisance field:

Interference field strength at the
reference point plus the protection
ratio (C/I) required for the

2

Noise considered service.
T |
[ I I o
Coverage area (I I I 2. Criteria for coverage
) ; | [SPUTETTION . . .
with noise only : I o ., . Wanted Field Str. > Nuisance Field Str.
I
FISF A
;_\K__J
Fn
Coverage area

with one

interfering Tx
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Interference by several Transmitter | S /telcom

Usable field
\ strength F

Protection ratio

Usable field:

Summation of the nusiance fields of
Fi the interfering tansmitters according
2 to a certain summations algorithm

(maximum, simplified multiplication,
)

It is the fieldstrength value which is
usable by a possible new site just to
fulfill the condition of coverage (C/I>0)
by the existing interferer situation.

C/N

<+——>
\
\
\
A
\
\
> \

3. Criteria for coverage

Coverage area :
I Wanted Field Str. > Usable Field Str.
|
|

1
with noise only :
|

]

Coverage area
with several
interfering Tx
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Radio Network Planning Tools -
Network Processor

Basics

The Network Processor

* produces network-wide results out of the single-
cell-based results

« allows to analyse the radio network

» allows to simulate changes of the network
parameter

» allows to simulate changes of the network design
» allows to optimise the radio network
« allows to plan the future roll-out phases

» produces statistics on the selected results

each Service needs an own service-specific
Network Processor
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Radio Network Planning Tools - LS /falcom

Basics

many other service-specific results can be processed by a
powerful Network Processor, like:

» Number of Max Sever » Power Difference

« Number Best Server  Assignment Probability
» Strongest Interferer » Handover Zone

- Level of Strongest Interferer ~ * Requeired Channels
 Coverage Probability  Coding Sheme Area

» Coverage Reserve (GPRS)

* SFN Level Gain
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LS /telcom

Live
Planning Tool Demonstration
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Radio Network Planning Tools - LS

Import and Export of

Databases and Tables ( Sites, Antennas,...)
Result Files

Measurement Data

in several formats (.txt, .xlIs, ASCII, .jpg, ...)

CalLC_PARAMETERS. THT
COL_LAYOUTS. THT
DEFALLT _LIME_PLAM THT
Devices. it

DVERSITY. TAT
DVERSITY _PLAM. TT

— = >
Planning Tool

~ Database < e
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Radio Network Planning Tools -
LS /telcom

Basics

Printing of Maps and Result Plots

[EJSIERIA & ) « o )] =[Ed ] ]

Print Process Preview

Application specific frame
Legend

Print in specific map scale
Specify margins and borders
Multiple printing

Support various paper sizes

Add site specific information

a0
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LS /telcom

Thank you for your attention !

For more information:

LS/ telcom

Roland Gotz

Phone: +49 (0) 7227 9535 700
Email: RGoetz@LStelcom.com
Web: www.LStelcom.com




