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1 Demonstrationversion

The demonstrationversionof optimUMTS is a fully implementedversionwith almostall
featuresenabled.
One important restriction is: the demonstrationversionworks only with the accompanying
terraindatafilesterrain.map andterrain.urb.
Thedemonstrationversionof optimUMTS canbedownloadedfor variousoperatingsystems
from theweb-site

http://www.mobile-connect.de
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2 General remarks to the user-interface

optimUMTS is an interactive program(Section2.2) wherea graphicaluserinterfacepermits
userinput and the different typesof outputdataarevisualizedgraphically. Seethe detailed
description(Section3) of thegraphicaluserinterfacefor moreinformation.

2.1 Command line execution

Thecommandline to executeoptimUMTS is asfollows:

optimumts

Possibly, therealnameof yourexecutablemightvary, e.g.,thedemonstrationversionis usually
distributedwith thenameoptimumts demo.
OnaUnix platformoptimUMTS mayoutputcertainstatusinformationto thecontrollingshell
until the graphicaluserinterfacehasbeenlaunched.No input is readfrom this shell. opti-
mUMTS forksanew process,sothecontrollingshell loosescontrolover thejob.

2.2 Interacti vemode

optimUMTS presentsthegraphicaluserinterfaceandwaitsfor furtherinput by theuser.

2.3 Input with mousebuttons
� The left mousebuttonis usedto selectitemsin windows.

� The right mousebutton is usedeither to abort input or to finish input or to interrupt
simulationruns.

2.4 Input with dialog boxes

A dialog box is eitherpresentedwithin an alreadyopenedwindow or it may appearasa new
window. Usually, all othermenusaredisableduntil thedialogboxhasbeenexited.
All input is checked after the dialog box hasbeenexited throughthe [Ok] button. In some
dialog boxesthe exit buttonsarelabeleddifferently, e.g., [Load] , [Store], or [Apply] etc. If
an invalid entry is detected,thedialogbox is reopenedandtheuseris requestedto correctthe
entry.
Thebutton [Reset] restoresall valuesto thesettingsprior to openingthedialogbesidesthose
confirmedthroughanexit buttonin ansubordinarydialogbox.
Exiting a dialogbox throughthe [Cancel] buttonalserestoresall valuesto thesettingsprior to
openingthedialogbesidesthoseconfirmedthroughanexit buttonin ansubordinarydialogbox.
Note that dependingon the currentwindow layout, certaindialog boxesmay appearhidden
behindotherwindows. This is especiallytrue for requests-for-confirmationwhich areusually
displayedwithin themainwindow.
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3 User-Interface referencemanual

After having startedtheprogram,theprincipalwindow lookslike thefollowing one:

This sectiondescribesthe menustructureof optimUMTS asthe entriescanbe found in the
menubarin left-to-right andtop-to-bottomorder.

3.1 File

The file menuis mainly usedto accessdatain files, e.g.,to load or storedata,or to generate
randomdata.

3.1.1 About

DisplaysCopyright Information(Section8) in anacknowledgedialogbox.

3.1.2 Load terrain

Loadstheterraindatafrom a file thatcanbemappedto memoryallowing for optimizedaccess
of large terraindata. The file nameextensionmustbemap. Seethe terrainmapfile format
(Section6.4) for a formaldescriptionof theterrainmapfile content.
Thefile nameis enteredthroughthefile selectdialog(Section4.1). Theselectedfile nameis
maintainedandwill bepresentedin a subsequentloadcommandasinitial dialogvalue.
A terrainis drawn asa greyish filled rectangle.The correspondingclutter datais drawn asa
blackrectangle.Notethatthebuilding clutteris automaticallyloadedusingthesamefile name
but replacingtheextensionwith urb.
If any of thefiles cannotberead,anerrormessageis shown. Oncea terraindatafile hasbeen
loaded,it canbe removedthroughtheRemove (Section3.1.6)menuentry. Any basestations
or mobileusers—possiblybeingloadedpreviously—areremoved.

3.1.3 Load basestations

Loadsthebasestationdatafrom a file. Thecurrentbasestationsarereplacedby thenew base
stations.Seethebasestationfile format(Section6.3)for aformaldescriptionof thebasestation
file content.
Thefile nameis enteredthroughthefile selectdialog(Section4.1). Theselectedfile nameis
maintainedandwill bepresentedin a subsequentloadcommandasinitial dialogvalue.
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3.1.4 Load mobile users

Loadsthemobileuserdatafrom afile. Thecurrentmobileusersarereplacedby thenew mobile
users.Seethemobileuserfile format(Section6.1) for a formal descriptionof themobileuser
file content.
Thefile nameis enteredthroughthefile selectdialog(Section4.1). Theselectedfile nameis
maintainedandwill bepresentedin a subsequentloadcommandasinitial dialogvalue.

3.1.5 Load distrib ution parameters

Loadsthe mobile userdistribution parametersfrom a file. The currentmobile usersarenot
changed.Thenew parameterstake effect whenever thenext mobileuserdistribution is gener-
ated. Seethemobileuserdistribution file format (Section6.2) for a formal descriptionof the
mobileuserdistributionfile content.
Thefile nameis enteredthroughthefile selectdialog(Section4.1). Theselectedfile nameis
maintainedandwill bepresentedin a subsequentloadcommandasinitial dialogvalue.
If mobileuserdistributionparametersareavailable,thecorrespondingregion for which thepa-
rametersaredefinedis drawn asa yellow rectangle.Oncea mobileuserdistributionparameter
file hasbeenloaded,it canberemovedthroughtheRemove(Section3.1.6)menuentry.

3.1.6 Remove

� Rx Distrib ution: Removesthecurrentlyloadedmobileuserdistributionparameterdata.
No datais changedondisk.

� Terrain: Removes the currently loadedterrain and building clutter data. No data is
changedondisk.

3.1.7 Store assignment

Storesthecompleteassignmentto a file. Thefile nameis enteredthroughthefile selectdialog
(Section4.1). Theselectedfile nameis maintainedandwill bepresentedin a subsequentstore
commandasinitial dialogvalue.

3.1.8 Enter key

Asksfor a key valueto provide accessto all featuresof theprogram.This menumight not be
presentin all demonstrationversions.

3.1.9 Randombasestations

Generatesa randomdistributionof basestationlocations.

� Min. X-coordinate [m]:

Setsthe minimum x-coordinateof the region wherethe basestationsare to be placed
randomly. Thevalueis enteredin [m].
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� Max. X-coordinate [m]:

Setsthe maximumx-coordinateof the region wherethe basestationsare to be placed
randomly. Thevalueis enteredin [m].

� Min. Y-coordinate [m]:

Setsthe minimum y-coordinateof the region wherethe basestationsare to be placed
randomly. Thevalueis enteredin [m].

� Max. Y-coordinate [m]:

Setsthe maximumy-coordinateof the region wherethe basestationsare to be placed
randomly. Thevalueis enteredin [m].

� Number of basestations:

Setsthe numberof basestationsto be generatedin the randomdistribution. The value
mustbegreaterthanone.

� Only on building:

Selectswhetherthebasestationsshouldbegeneratedonly on top of building blocksor
whetherthey can be locatedin free areasas well. The option is only available when
terraindata(Section3.1.2)areloaded.

Note that until the heightof the basestationantennahasnot beenchangedthroughthe
basestationdialog(Section3.2.6)theheightduringsimulationis setto thevaluesspeci-
fied in theheightssettings(Section3.2.1).

� [Adjust]

The[Adjust] buttonautomaticallyadjuststhecoordinatesof theregion to theunderlying
terraindata.Thebuttonis only availablewhenterraindata(Section3.1.2)areloaded.

3.1.10 Randommobile users

Generatesa randomdistributionof mobileuserlocations.

� Uniform mobile users:

– Min. X-coordinate [m]:
Setstheminimumx-coordinateof theregionwherethemobileusersareto beplaced
randomly. Thevalueis enteredin [m].

– Max. X-coordinate [m]:
Setsthemaximumx-coordinateof theregionwherethemobileusersaretobeplaced
randomly. Thevalueis enteredin [m].



optimUMTS Manual,Version2.0 November5, 2002 9

– Min. Y-coordinate [m]:
Setstheminimumy-coordinateof theregionwherethemobileusersareto beplaced
randomly. Thevalueis enteredin [m].

– Max. Y-coordinate [m]:
Setsthemaximumy-coordinateof theregionwherethemobileusersaretobeplaced
randomly. Thevalueis enteredin [m].

– Number of mobile users:
Setsthe numberof mobile usersto be generatedin the randomdistribution. The
valuemustbegreaterthanzero.

– Mobile usersonly in street:
Selectswhetherthemobileusersshouldbegeneratedonly within streetor whether
they canbe locatedinsideof buildingsaswell. Theoption is only availablewhen
terraindata(Section3.1.2)areloaded.

– [Adjust]
The [Adjust] button automaticallyadjuststhe coordinatesof the region to the un-
derlyingterraindata.Theoptionis only availablewhenterraindata(Section3.1.2)
areloaded.

� Distrib uted mobile users:

– Activation factor [%]:
Setsthe percentageof mobile usersthat shouldbe activatedduring the generation
of mobileusersandaccordingto thedistributionparameters.

– Mobile usersonly in street:
Selectswhetherthemobileusersshouldbegeneratedonly within streetor whether
they canbelocatedinsideof buildingsaswell.

3.1.11 Exit

Exits optimUMTS immediately.

3.2 Set

Themenusetis usedto configureall settingsof optimUMTS duringaninteractivesession.



optimUMTS Manual,Version2.0 November5, 2002 10

3.2.1 Heights

Setsmobileuserandbasestationparameterswhichareimplicitly usedduringthegenerationof
randomdistributionsanddatavisualization.

� Mobile userheight [m]:

Setsthe heightof the mobile users.The valueis enteredin [m] andmustgreaterthan
zero.

� Basestation height over ground [m]:

Setsthe heightof the basestationantennaeover ground,i.e., the heightof thosebase
stationantennaewhich arenot encounteredon top of a building. The valueis usedfor
basestationantennaewhich do not have a particularheightspecified,i.e., their height
valueis 0 m after randomgeneration.Thevalueis enteredin [m] andmustgreaterthan
zero.

� Basestation height over building [m]:

Setstheheightof thebasestationantennaeoverthebuilding, i.e., theheightof thosebase
stationantennaewhich areencounteredon top of a building. Thevalueis usedfor base
stationantennaewhich donot haveaparticularheightspecified,i.e., their heightvalueis
0 m afterrandomgeneration.Thevalueis enteredin [m] andmustgreaterthanzero.

� Visualization radius [.]:

Setstheradiusthatis usedto visualizedata(Section3.3.4).Thevalueis enteredin points
respective to theunderlyingterrainandcluttergrid. Thevaluemustbegreaterthanzero.

3.2.2 UMTS parameters

Setsthe UMTS systemparameterswhich cannotbe set individually per mobile useror base
stationin thedemonstrationversion.
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� Eb/N0 downlink [dB]:

SetstheobjetiveEb/N0valueof thedownlink connection.Thevalueis enteredin [dB].

� Eb/N0 uplink [dB]:

SetstheobjetiveEb/N0valueof theuplink connection.Thevalueis enteredin [dB].

� Downlink bit rate [Kbit/s]:

Setsthebit rateof thedownlink connection.Thevalueis enteredin [Kbit/s] andmustbe
positive.

� Uplink bit rate [Kbit/s]:

Setsthe bit rateof the uplink connection.The valueis enteredin [Kbit/s] andmustbe
positive.

� Tx effective gain [dBi]:

Setstheeffectivegain,i.e., thesumof antennagainandlossof alimentationcableetc.,of
thebasestationantennae.Thevalueis enteredin [dBi].

� Tx noisefigure [dB]:

Setsthenoisefigureof thebasestationantennae.Thevalueis enteredin [dB].

� Tx max. power [W]:

Setsthemaximumtransmittingpower of thebasestationantennae.Thevalueis entered
in [W] andmustbepositive.

� Tx pilot power [W]:

Setsthepilot power of thebasestationantennae.Thevalueis enteredin [W] andmust
bepositive.

� Tx max. channelpower [W]:

Setsthemaximumchannelpowerof thebasestationantennae,i.e.,thepowerthatthebase
stationcansendto onemobileuser. Thevalueis enteredin [W] andmustbepositive.

� Orthogonality factor [%]:

Setstheorthogonalityfactorof thecodesusedin datatransmission.Thevaluemustbe
greaterthan0 but lessthanor equalto 1.

� Rx effectivegain [dBi]:

Setstheeffectivegain,i.e. thesumof antennagainandbodylossetc.,of themobileuser
antenna.Thevalueis enteredin [dBi].

� Rx noisefigure [dB]:

Setsthenoisefigureof themobileuserantenna.Thevalueis enteredin [dB].

� Rx max. power [dBmW]:

Setsthemaximumtransmittingpowerof themobileuserantenna.Thevalueis enteredin
[dBmW].

� Rx min. power [dBmW]:

Setstheminimumtransmittingpowerof themobileuserantenna.Thevalueis enteredin
[dBmW].
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� Rx activity factor [%]:

Setstheactivity factorof themobileuser. Thevaluemustbegreaterthan0 but lessthan
or equalto 1.

� Frequency[GHz]:

Setsthebasefrequency of theUMTS network. Thevalueis enteredin [GHz] andmust
begreaterthan0.

� UMTS bandwidth [MHz]:

Setsthebandwidthof aconnectionof theUMTS network. Thevalueis enteredin [MHz]
andmustbegreaterthan0.

� Temperature [
�
C]:

Setstheambienttemperaturefor the thermalnoisecalculations.Thevalueis enteredin
[

�
C] (degreecelcius)andmustbegreaterthantheabsolutezerotemperature.

3.2.3 Propagationparameters

Setstheparametersfor thedifferentpropagationmodels.

� Setmodel:

Selectsoneof theavailablepropagationmodels.

� Xia-Bertoni parameters:

Setstheparametersfor thesimplifiedXia-Bertonipropagationmodel.

– Linear constantLmsd:
Setsthelinearconstantusedin theformulaof themulti-screendiffractionpathloss
computationin thesimplifiedXia-Bertonipropagationmodel.

– Exponent constantLmsd:
Setstheexponentconstantusedin theformulaof themulti-screendiffractionpathloss
computationin thesimplifiedXia-Bertonipropagationmodel.

– Tolerancefor height [%]:
Setsthetolerancefor theheightsof thebasestationantennaewhich is usedto dis-
tinguishthe threecasesof theXia-Bertoni propagationmodel. Thevaluemustbe
greaterthan0 but lessthanor equalto 1.
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– Maximum cell radius [m]:
Setsthemaximumcell radiusto whereto applythesimplifiedXia-Bertonipropaga-
tion model. If thedistancebetweenbasestationandmobileuseris greaterthanthe
specifiedvalue,thesimplepropagationmodelis applied.

– Far distancepathlossconstant[dB]:
Setstheconstantusedin theformula for thesimplepropagationmodel. Thevalue
is enteredin [dB]. Thesimplemodelis appliedif thedistancebetweenbasestation
andmobileuseris greaterthanthemaximumcell radius.

– Far distancepathlossfactor [dB/log(m)]:
Setsthe factorusedin theformula for thesimplepropagationmodel. Thevalueis
enteredin [dB/log(m)]. The simplemodelis appliedif the distancebetweenbase
stationandmobileuseris greaterthanthemaximumcell radius.

– Indoor attenuation [dB]:
Setstheconstantaddedto thepathlosswhenthemobileuseris encounteredinside
of a building block.

– Averagingmethod:
Selectstheaveragingmethodto beusedin thesimplifiedXia-Bertonipropagation
model.Thechoicesare:arithmeticaveraging(avg) or geometricaveraging(geo).

� Simpleparameters:

– Pathlossconstant[dB]:
Setstheconstantusedin theformula for thesimplepropagationmodel. Thevalue
is enteredin [dB].

– Pathlossfactor [dB/log(m)]:
Setsthe factorusedin theformula for thesimplepropagationmodel. Thevalueis
enteredin [dB/log(m)].

3.2.4 Search parameters

Setsthe parametersof the searchalgorithms. The one dialog is usedboth for the heuristic
branch-and-boundalgorithmaswell asfor thegeneticalgorithm.

� Max. iterations:
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Setsthemaximumnumberof iterationsallowedin the iterative power assignmentalgo-
rithm. Usuallyvery few (lessthan5) iterationsarenecessary, sothedefault valueof 100
is just asecuritymeansnot to iterateexcessively. Thevaluemustbegreaterthanzero.

� Max. stagnation:

Setsa terminationcriterium for the heuristicbranch-and-boundsearchalgorithm, the
larger thevaluethe longerthe time it takesto searcha possiblybettersolution. A value
of 0 switchesto theoptimalsearchalgorithm,which may resultin long run times. The
valuemustbepositiveandlessthan32.

� Tolerance[dB]:

Setstheacceptabletolerancefor theiterativepowerassignmentalgorithm,thesmallerthe
valuethemoreiterationsareperformed.Thevalueis enteredin [dB].

� Heuristic:

Selectsoneof theavailableheuristicsfor theheuristicbranch-and-boundalgorithm.The
featuremaynotbeavailablein all demonstrationversions.

� Validate Downlink:

Setswhetherthedownlink shouldbeconsideredin thesimulation.If it is notset,only the
uplink connectionis simulated.

� Rx objective:

Selectswhich mobileuserobjectiveshouldbeoptimized.Thepossibilitiesincludemax-
imum power sum (PS) wherethe overall power of all mobile usersis minimized and
maximumpower (MP) wherethemaximumpoweramongall mobileusersis minimized.

� Number of generations:

Setsthe numberof generationsto be simulatedusingthe geneticalgorithm. The value
mustbegreaterthanzero.

� Population size:

Setsthe sizeof the populationto be usedin the geneticalgorithm. The valuemustbe
greaterthanzero.

� Algorithm:

Selectsthe optimizationalgorithm. The possibilitesare a heuristicbranch-and-bound
algorithm(HBB) or ageneticalgorithm(GA).

3.2.5 Best-setsearch parameters

Setsthe parametersof the searchalgorithm for the bestbasestationset taking into account
variousrandomdistributionsof mobileusers(snapshots).
Dependingwhetherthereareparametersfor themobileuserdistribution available,oneof the
following two dialogsis presented.
If therearenomobileuserdistributionparametersloaded(Section3.1.5)thedialoglookslike:
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� Min. X-coordinate [m]:

Setsthe minimum x-coordinateof the region wherethe mobile usersare to be placed
randomly. Thevalueis enteredin [m].

� Max. X-coordinate [m]:

Setsthe maximumx-coordinateof the region wherethe mobile usersare to be placed
randomly. Thevalueis enteredin [m].

� Min. Y-coordinate [m]:

Setsthe minimum y-coordinateof the region wherethe mobile usersare to be placed
randomly. Thevalueis enteredin [m].

� Max. Y-coordinate [m]:

Setsthe maximumy-coordinateof the region wherethe mobile usersare to be placed
randomly. Thevalueis enteredin [m].

� Number of mobile users:

Setsthe numberof mobile usersto be generatedin the randomdistribution. The value
mustbegreaterthanzero.

� Number of search tries:

Setsthe numberof searchtries which shouldbe performedduring the best-setsearch
algorithm.Thevaluemustbegreaterthanzero.

� Number of validation tries:

Setsthenumberof validationtrieswhich shouldbeperformedduringthebest-setsearch
algorithm.Thevaluemustbegreaterthanzero.

� Validation requirement[%]:

Setsthepercentageof thevalidationtries thatmustbematchedin orderto considerthe
best-setbeingvalid. Thevaluemustbegreaterthan0 andlessthanor equalto 1.

If therearemobileuserdistributionparametersloaded(Section3.1.5)thedialoglookslike:
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� Activation factor [%]:

Setsthe percentageof mobile usersthat shouldbe activatedduring the generationof
mobileusersandaccordingto thedistributionparameters.

� Number of mobile users:

Setsthe numberof mobile usersto be generatedin the randomdistribution. The value
mustbegreaterthanzero.

� Number of search tries:

Setsthe numberof searchtries which shouldbe performedduring the best-setsearch
algorithm.Thevaluemustbegreaterthanzero.

� Number of validation tries:

Setsthenumberof validationtrieswhich shouldbeperformedduringthebest-setsearch
algorithm.Thevaluemustbegreaterthanzero.

� Validation requirement[%]:

Setsthepercentageof thevalidationtries thatmustbematchedin orderto considerthe
best-setbeingvalid. Thevaluemustbegreaterthan0 andlessthanor equalto 1.

3.2.6 Basestation

Allowsto changepropertiesof abasestation.A basestationmustbeselectedwith a left mouse
click. Theactionis abortedwith a right mouseclick.

� Label:

Setsthelabelof thebasestation.Thevaluecanbeany sequenceof printablecharacters.

� X-coordinate [m]:

Setsthex-coordinateof thebasestationantenna.Thevalueis enteredin [m].

� Y-coordinate [m]:

Setsthey-coordinateof thebasestationantenna.Thevalueis enteredin [m].

� Height [m]:

Setstheheightof thebasestationantenna.If thevalueis equalto zero,thevaluesfor the
heightover groundandover building of theheightssettings(Section3.2.1)areusedin a
simulation.Thevalueis enteredin [m] andmustbepositive.
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� Max. power [W]:

Setsthe maximumradiationpower of the basestationantenna.The valueis enteredin
[W].

� Pilot power [W]:

Setsthepilot powerof thebasestationantenna.Thevalueis enteredin [W].

� Max. channelpower [W]:

Setsthemaximumradiationpower perchannelof thebasestationantenna.Thevalueis
enteredin [W].

� Effective gain [dB]:

Setstheeffectivegainof thebasestationantenna.Thevalueis enteredin [dB].

� Noisefigure [dB]:

Setsthenoisefigureof thebasestationantenna.Thevalueis enteredin [dB].

� Orthogonality factor [1]:

Setstheorthogonalityfactorof thebasestationantenna.Thevaluemustbebetween0.0
and1.0.

� Status:

Selectswhetherthe basestationis usable,fixed,or excludedin the simulation. Usable
basestationsare drawn in greencolor. Fixed basestationsare drawn in violet color.
Excludedbasestationsaredrawn in orangecolor;basestationsthatarenotplacedwithin
theterrain— in casea terrainhasbeenloaded— areautomaticallyexcluded.

3.3 Run

Therun menuis usedto performoptimizationrunsandto visualizedata.

3.3.1 ComputeAssignment

Triesto computeavalid assignmentaccordingto thecurrentparametersettings.

3.3.2 Simplesearch algorithm

Startseithertheheuristicbranch-and-boundalgorithmor thegeneticalgorithm,dependingon
theselectionin thesearchparameterdialog (Section3.2.4)wheretheguidingparameterscan
besetaswell. Eachof thealgorithmsfindsagoodsubsetof thebasestationswhich is sufficient
to satisfythe UMTS requirements(Section3.2.2)for all mobile users.The heuristicbranch-
and-boundalgorithmis ableto find theoptimumsubset,but this mayleadto hugerun times.
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At leasta mobileuserdistribution anda basestationdistribution mustbeavailable. SeeLoad
mobileusers(Section3.1.4)andLoadbasestations(Section3.1.3)how to loadsuchdistribu-
tionsor Randommobileusers(Section3.1.10)andRandombasestations(Section3.1.9)how
to generatesuchdistributionsautomatically.
If no terrain datahave beenloaded,the simple free spacepropagationmodel with the two
parametersFar distancepathlossconstantandFar distancepathlossfactor is applied.
SeeLoadTerrain(Section3.1.2)how to loadterraindata.

3.3.3 Best-setsearch algorithm

Startsthe best-setsearchalgorithmswhich is basedeitheron the heuristicbranch-and-bound
algorithmor onthegeneticalgorithm,dependingontheselectionin thesearchparameterdialog
(Section3.2.4)wheretheirguidingparameterscanbesetaswell.
Theparametersfor thebest-setsearcharesetin thebest-setparametersettings(Section3.2.5).
At leasta mobileuserdistribution anda basestationdistribution mustbeavailable. SeeLoad
mobileusers(Section3.1.4)andLoadbasestations(Section3.1.3)how to loadsuchdistribu-
tionsor Randommobileusers(Section3.1.10)andRandombasestations(Section3.1.9)how
to generatesuchdistributionsautomatically.
If no terrain datahave beenloaded,the simple free spacepropagationmodel with the two
parametersFar distancepathlossconstantandFar distancepathlossfactor is applied.
SeeLoadterrain(Section3.1.2)how to loadterraindata.

3.3.4 Draw pathlosscoverage

Visualizesin a new window the pathlosscoveragemaparounda basestationthat hasto be
selectedwith a left mouseclick. A right mouseclick abortstheoperation.An additionaldialog
askwhetherthecoverageshouldbecalculatedfor pointsinsidebuilding blocksaswell.
Previously, terraindata(Section3.1.2)musthavebeenloaded.
The radiusto be usedfor the calculationof the pathlosscoveragemap is set in the heights
settings(Section3.2.1).

3.3.5 Draw distrib ution parameters

Visualizesin a new window themobileuserdistributionparameters.
Previously, themobileuserdistributionparameters(Section3.1.5)musthavebeenloaded.

3.3.6 Draw terrain

Visualizesin anew window theterraindataarounda basestationthathasto beselectedwith a
left mouseclick. A right mouseclick abortstheoperation.
Previously, terraindata(Section3.1.2)musthavebeenloaded.
Theradiusto beusedfor thevisualizationof theterraindataissetin theheightssettings(Section
3.2.1).

3.3.7 Draw building clutter

Visualizesin anew window thebuilding clutterdataaroundabasestationthathasto beselected
with a left mouseclick. A right mouseclick abortstheoperation.
Previously, terraindata(Section3.1.2)musthavebeenloaded.
Theradiusto beusedfor thevisualizationof thebuilding clutterdatais setin theheightssettings
(Section3.2.1).
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3.4 About

DisplaysCopyright Information(Section8) in anacknowledgedialogbox.

3.5 Exit

Exits optimUMTS immediately.

3.6 Help

Showswhereto find informationaboutoptimUMTS.
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4 Common dialog boxes

Thecommondialogboxesarepresentedto theuserin variousoccasions.Besidessmallvaria-
tions,they alwaysappearmuchthesameto theonesdescribedin this section,which is thefile
selectdialog(Section4.1).

4.1 File selectdialog

To selectafile—eitherfor readingor for writing—optimUMTS uses,e.g.,thefollowing dialog
box (underWindows thereis alsoaninput line to selectthedrive):

Clicking on thesmalltrianglebesidethedrive,directory, or file entryvisualizesa list (possibly
with ascrollbarontheright side)fromwhichanentrymaybeselected.Thebutton[up] ascends
thedirectoryentryonelevel. If theentrycontainsa relative pathname,thenameis converted
into anabsolutepathname.
The drive list containsall available one characterdrive identifiers; the drive A: is always
present.A drivemustbespecifiedwith theterminatingcolon.
The directorylist containsall directoriesdown the pathto the displayeddirectoryandall di-
rectorieswithin the displayeddirectory. The file list alwayscontainsall files in thedisplayed
directorymatchingtherequiredfile type.
However, anarbitrarydirectorynameor file namemaybeenteredin theeditablelines. opti-
mUMTS acceptsonly file namesbuilt with thefollowing characterset:alphanumericcharac-
ters0..9, a..z, A..Z, theeightcharacters$ % @ . # /

�
andtheblank.

Note, thata directorynamemustbe terminatedby thedelimiter � (slash)in Unix or
�

(back-
slash)in Windows, in which casethe file list will be updated.If the entereddirectoryis not
available,thefile list will beempty.
After closingthedialog, theselectedfile nameis theconcatenationof thedirectoryentryand
thefile entrywith oneexception: if thefile nameis enteredasanabsolutename,i.e., starting
with a slashor backslashor with a drive specificationunderWindows, thedirectorynameis
notprepended.
Usually, thefile namewhichwasselectedlastremainsmemorizedfor thenext selection.
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5 Output data visualization

optimUMTS visualizesthecurrentbasestationandmobileuserdistributions,the terrainare,
theavailableareaof thebuilding clutter, andtheareof thedistribution parametersfor mobile
usergenerationin the main window. Varioussetsof output dataare presentedin different
subwindows.
Thissectionshowssomeoutputexampleswhichhavebeenobtainedwith thefilesof thedemon-
strationversionof optimUMTS. Theterraindatadefinesanareaof approximately12kmheight
and7 km width whichhavebeensampledwith 16 m spacing.

5.1 Optimization results

Beforestartingthe simple searchalgorithm(Section3.3.2), the main window looks like the
figureontheleft handside.Thefigureontheright handsideshowstheresultof theoptimization
run.

Thebasestationsbelongingto theoptimizedsystemaredrawn in black,theunusedbasestations
aredrawn in red.Theconnectionestablishedbetweenamobileuserandabasestationis drawn
with apink line.

5.2 Pathlosscoveragemap

Thepathlosscoveragemapshows thepathlossat themobileuserlocationsrespective to abase
stationlocationapplyingthesimplifiedXia-Bertonipropagationmodel. Thefollowing figures
show examplesof pathlosscoveragemaps:
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5.3 Mobile userdistrib ution parameter map

The mobile userdistribution parametermapshows the numberof mobile usersbeingpresent
in acertainregion. Thefollowing figureshowstheexamplemobileuserdistributionparameter
map:
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5.4 Terrain map and building clutter

The terrainmap(on the left handside)shows the terrainheightsaccordingto the underlying
grid. Thecorrespondingbuilding clutteris shown below.
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6 optimUMTS files

optimUMTS readsand/orwritesthefollowing proprietaryfile formats:

extension description format (Section)
.drx mobileuser ASCII 6.1
.drd distribution ASCII 6.2
.dtx basestation ASCII 6.3
.map terrain binary 6.4
.urb clutter binary 6.5

6.1 Format of mobile userdata files

Themobileuserdatafile is anASCII file with linesof thefollowing structure(theentriesare
separatedby white-space-characters):

number xcoord ycoord

name anarbitrarynumberasidentificationof themobileuser, thevalueis ignoredin the
demonstrationversion,instead,themobileusersarenumbersasthey appearin the
file,

xccord thex-coordinateof thebasestationasfloatingpoint value,

yccord they-coordinateof thebasestationasfloatingpoint value.

6.2 Format of distrib ution parameter files

Thedistribution parameterfile is anASCII file with the following entriesseparatedby white-
space-characters:

ncols nrows xll yll size [ values ]

ncols thenumberof columnsof thematrix, theintegervaluemustbepositiveandat least
2,

nrows thenumberof columnsof thematrix, theintegervaluemustbepositiveandat least
2,

xll thex-coordinateof thecenterof thecell at thelower left cornerof thematrix,

yll they-coordinateof thecenterof thecell at thelower left cornerof thematrix,

size the sizeof a cell of the matrix in meters,the integer valuemust be positive and
greaterthan0,

[values] the matrix definingthedistribution parameters,theremustbe numberof columns
timesnumberof rows many integervaluespresentwhich mustnot begreaterthan
65535.

6.3 Format of basestation data files

Thebasestationdatafile is anASCII file with linesof thefollowing structure(theentriesare
separatedby white-space-characters):

name xcoord ycoord

name an arbitrarystring asnameof the basestation,the string mustnot containwhite-
space-characters,

xccord thex-coordinateof thebasestationasfloatingpoint value,

yccord they-coordinateof thebasestationasfloatingpoint value.
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6.4 Format of terrain data files

The format of the terraindatafile is not includedin the documentationof the demonstration
version.

6.5 Format of building clutter data files

The format of the terraindatafile is not includedin the documentationof the demonstration
version.
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7 Hardwareand software requirements

optimUMTS is developedto run on any Unix or Windows platform. To install andrun opti-
mUMTS youneed

� at least8 MBytes of free memoryfor simpleexamples;dependingon your simulation
needscertainlymorememoryis needed

� approximately25 MBytesof freedisk spacefor installation,documentation,andsimple
examples;dependingon yoursimulationneedscertailymorediskspaceis needed.

Thesoftwareandhardwarerequirementsare:

� Linux-operatingsystem

– Linux kernel2.2.xor higher

– X-windowsenvironmentwith window manager

– Intel pentiumprocessoror higher

– at least16color graphicswith resolutionof 800x600;

� Windows-operatingsystems

– Windows95, Windows98, WindowsNT, Windows2000

– Intel pentiumprocessor

– at least16color graphicswith resolutionof 800x600;
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8 Copyright information

mobile connect retainsall IntellectualPropertyRights in the optimUMTS Software and
Documentation.

8.1 Licenseagreement

optimUMTS may be usedonly in accordancewith the written licenceagreementwhich is
deliveredtogetherwith the program(seefile copyright.txt) andthe menuentry About
(Section3.1.1):

This is the demonstration version of optimUMTS - a valuable
planning tool for UMTS mobile networks. There is no
warranty whatsoever, neither for the functionallity of the
program nor for the correctness of the output results.
All rights reserved, (c) 2001-2002 mobile connect GmbH.
optimUMTS is developed in collaboration with the Universidad
de Vigo (E.T.S.I. TSC) and the Universidad Politecnica de
Madrid (E.T.S.I. SSR).
The software can be freely copied and distributed. It is
forbidden to manipulate the software. The simulations can
be performed only with the accompanying data files.

If you like to obtain more information or a more functional

version, feel free to contact mobile connect GmbH

(phone: +49 (0) 681 831 8858, email: info@mobile-connect.de)

Any furtherusageis forbidden.
optimUMTS is not fault-tolerantand is not designed,manufacturedor intendedfor usein
on-linecontrolequipment,in hazardousenvironmentsrequiringfail-safeperformance,suchas
in the operationof nuclearfacilities,aircraft navigationor communicationsystems,air traffic
control,directlife supportmachines,or weaponssystems,in which thefailureof optimUMTS
couldleaddirectlyto death,personalinjury, or severephysicalor environmentaldamage(“High
Risk Activities”). mobile connect specificallydisclaimsany expressor implied warrantyof
fitnessfor High RiskActivities.

8.2 Copyright of incorporated software

optimUMTS containspart of thegeneticalgorithmsoftwareGAlib, which underliesthe fol-
lowing licenceandcopyright agreement:

Copyright(c) 1995-1996MassachusettsInstituteof Technology (MIT)
Copyright(c) 1996-2000Matthew Wall (theAuthor)All rights reserved.
Redistribution andusein source andbinary forms,with or withoutmodification,are per-
mittedprovidedthat thefollowingconditionsaremet:
Redistributionsof sourcecodemustretaintheabovecopyrightnotice, this list of conditions
andthefollowingdisclaimer.
Redistributionsin binary form mustreproducetheabovecopyrightnotice, this list of con-
ditionsandthefollowing disclaimerin thedocumentationand/orothermaterialsprovided
with thedistribution.
Neither the nameof the MassachusettsInstitute of Technology (MIT) nor the namesof
contributorsmaybeusedto endorseor promoteproductsderivedfromthissoftwarewithout
specificprior writtenpermission.
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THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS “AS

IS” AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO,
THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR

PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE REGENTS OR CONTRIBUTORS

BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CON-
SEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUB-
STITUTE GOODS OR SERVICES; LOSS OF USE, DATA , OR PROFITS; OR BUSINESS IN-
TERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN

CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE

POSSIBILITY OF SUCH DAMAGE.

8.3 Trademarks

Linux is a trademarkof LinusTorvalds.

PostScript is a trademarkof AdobeSystem,Inc.

Solaris is a trademarkof SunMicrosystems.

Unix is usedasa genericterm,however, in a specificcontext thetermmaybeownedby
a trademarkholder.

Windows, Windows95, Windows98, WindowsNT, Windows2000 are
trademarksof Microsoft Corporation.


