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Application area:

iRadio network frequency planning and system
design, system EMC simulation/modeling and
_.__._-_,.;- paly5|s with the use of digital area maps

— o -

_—‘—

= ==2. NFPS software is used for design of complex
= space-scattered ground systems (radio
-~  communication systems, radio navigation
systems, TV and radio broadcasting systems
etc) in the 30 MHz -40 GHz frequency range
using EMC criteria



~ .

i Digital Area Map database

ERRAdIOTENVIronmentidatabe

SaSimulation/modeling results database

gRSubsystem for radio wave propagation process

modeling

DR Subsystem for computation of coverage areas /

& responsibility areas / interference areas for

= network transmitters

——  b. Subsystem for analysis and

- simulation/modeling of intrasystem EMC in
space-scattered radio communication networks

/.. Subsystem for frequency plan optimization of
space-scattered networks

8. Subsystem for results visualization, registration
and output

WAERPS Software. SULCHUER s

R



imGcomputation of base propagatlon losses and
radio'signalllevels v o

P (UJ‘,_- utation of SIR (signal-to-interference)

;-'-"( i'nputatlon of radio transmitter interference
~ areas

J-,—:— 5. Estimation of handover boundaries

6._Computatlon and visualization of radio wave
: propagation paths between any point (location)
pairs

/. Map legend displays reliable service areas and
interference areas
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/ FPS 50ftware PractiCa/ LSEGES s

995 various versions of NFPS software
gbeentusedibyamnmumberiofidepartmentsiand
PIYAN; |zat|ons for system design, EMC analysis
and EMC simulation/modeling of radio networks
=)0 r;» ystems.

)\ e_r 1000 projects have been implemented in
Sbelarus; Russia and other countries and regions,
ncludlng frequency planning and system design
— = of NMT, GSM, AMPS, CDMA, UMTS cellular

networks Smartsone MPT- 1327, TETRA and
APCO-25 trunkmg systems, POCSAG radio paging
systems, fixed service systems in 0.4, 2.0, 10, 14,
17 and 24 GHz ranges, WLL systems in 2. 4, 3.5
and 5.3 GHz ranges, corporative radio
communication systems, TV and UHF FM
broadcasting systems
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1f subsystem: o Designer

B

;JJ;j ighe sdeveloed to automate link budget
(qu:JLJH‘ orline-or=sightdigital'radio-relay’links™

HOpPIDE SIgner _application background

rJJr Designer is used since 2002 by a number of
Belarusian and Russian organizations in order to
designivarious natlonallx eployed line-of-sight
sdigital radio-relay links for 7, 10, 14, 17, 23 and 27
_hq_‘_ Iz frequency ranges, mcludmg line- of-5|ght

—  digital radio-relay li inks for NMT/CDMA and GSM-
~ 90071800 cellular communication systems

Hop Designer was used In the process of
computations and frequency planning for nationally
deployed 1550-2000 MHz radio relay links (P-404
and P-414 stations).



m'for line-of-sight'digital radiozrelay
Implemented on the ba5|s of the foiIGW| __g,....

1 Propagatlon data and prediction methods required for

2 .a37 .4 Characteristics of precipitation for propagation
e modelling

e

=, P;838-3 Specific attenuation model for rain for use in prediction

= - methods

= 7. FE.1093-1 Effects of multipath propagation on the design and
~ operation of line-of-sight digital radio-relay systems

-—8. I1=71é(|)_|1 Characteristics of digital radio-relay systems below about
Z

9. F.1102 Characteristics of radio-relay systems operating in
frequency bands above about 17 GHz

10. 5 .453-9 The radio refractive index: its formula and refractivity
ata

11.P.526-8 Propagation by diffraction

terrestr ailinmﬂsjglmmms—————— —



SRS Pradiction of guality parameters for line-of-sight radio-relay links (outage
= probability due to clear-air effects and outage probability due to rain)
— Wwithithe use of the ITU-R Recommendation P 530-10.

e —5.r_-'F Capability for more detailed calculation of radio-relay links which takes

— =

JoprDesigner runctionalitya

GENENRALioN of the radio-relayiink path profile with the use of digital maps
OIRE basis of assigned radie-relay: station deployment coordinates or
manuaINnpUEeRtheprofileiobtained irom topodraphicimapsiand surface
GIEIUSREE IO El MR At PO ENPIOVICESISEPardte display O Eart
SUIIEICE)0rESES; lydrographic objects, buildings and constructions.
Radio=relay link: path profile provides display of the first Fresnel zone
pEURGaRAWIth an' arbitrary: multiplier) for effective Earth radius exceeded
jorgarbitrarny percentage of time.

ERcuonality for quick selection of antenna heights and sites for
deployment off radio-relay link facilities in order to fulfill the line-of-sight

Bcriteria for the radio-relay link path.

account of diffraction losses and surface reflection losses for the radio-
relay link path. Detailed calculation makes it possible to design digital
radio-relay links with partially or fully closed paths as well as to optimize
antenna heights in order to minimize losses due to surface reflection.

Visualization and printing of results, management of databases for
technical specifications, deployment and ownership parameters of radio-
relay link equipment.
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Select spstem parameters
' ystem parameters

Ericeson 1772738 Mbit/s Suztem name IEriCsson 1742734 Mbit/s 18 GHz
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