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1 Demonstrationversion

The demonstratiorversionof optimUMTS is a fully implementedversionwith almostall
featuresnabled.
One importantrestrictionis: the demonstrationversionworks only with the accompanping
terraindatafilest er r ai n. map andt err ai n. ur b.
The demonstratiorversionof optimUMTS canbe downloadedfor variousoperatingsystems
from theweb-site

htt p: / / ww. nmobi | e- connect . de
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2 Generalremarksto the userinterface

optimUMTS is aninteractve program(Section2.2) wherea graphicaluserinterfacepermits
userinput andthe differenttypesof outputdataare visualizedgraphically Seethe detailed
description(Section3) of the graphicaluserinterfacefor moreinformation.

2.1 Commandline execution

Thecommandine to executeoptimUMTS is asfollows:
optinunts

Possiblytherealnameof your executablanightvary, e.g.,thedemonstratiowversionis usually
distributedwith thenameopt i mnunt s_deno.

OnaUnix platformoptimUMTS mayoutputcertainstatusnformationto the controllingshell
until the graphicaluserinterface hasbeenlaunched. No input is readfrom this shell. opti-
mUMTS forks a new processsothe controllingshellloosescontroloverthejob.

2.2 Interactive mode

optimUMTS presentghe graphicaluserinterfaceandwaitsfor furtherinput by theuser

2.3 Input with mousebuttons

e Theleft mousebuttonis usedto selectitemsin windows.

e The right mousebutton is usedeitherto abortinput or to finish input or to interrupt
simulationruns.

2.4 Input with dialog boxes

A dialogbox is eitherpresentedvithin an alreadyopenedwindow or it may appearasa nev

window. Usually, all othermenusaredisableduntil the dialogbox hasbeenexited.

All input is checled after the dialog box hasbeenexited throughthe [Ok] button. In some
dialog boxesthe exit buttonsare labeleddifferently, e.g.,[Load], [Store], or [Apply] etc. If

aninvalid entryis detectedthe dialog box is reopenedandthe useris requestedo correctthe
entry.

The button[Reset] restoresall valuesto the settingsprior to openingthe dialog besideghose
confirmedthroughanexit buttonin ansubordinarydialog box.

Exiting a dialogbox throughthe[Cancel] button alserestoresall valuesto the settingsprior to

openingthedialogbesidegshoseconfirmedthroughanexit buttonin ansubordinarydialogbox.
Note that dependingon the currentwindow layout, certaindialog boxes may appearhidden
behindotherwindows. This is especiallytrue for requests-ferconfirmationwhich areusually
displayedwithin the mainwindow.
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3 UserInterface referencemanual

After having startedthe program the principalwindow lookslik e the following one:

= optimUMTS - DEMO - (c) 2001, mobile connect GmbH B EE

File Set Run About  Exit Help|
BOG7 1133

This sectiondescribeghe menustructureof optimUMTS asthe entriescanbe foundin the
menubarin left-to-rightandtop-to-bottomorder

3.1 File

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

Ahout

Load terrain
Load base stations
Load meobile users

Load distribution parameters -

Remaove -

Store assignment

Random base stations
Mobile user distributions -
Exit

3.1.1 About

DisplaysCopyright Information(Section8) in anacknavledgedialogbox.

3.1.2 Load terrain

Loadstheterraindatafrom afile thatcanbe mappedo memoryallowing for optimizedaccess
of large terraindata. The file nameextensionmustbe map. Seethe terrainmapfile format

(Section6.4) for aformal descriptionof theterrainmapfile content.

Thefile nameis enteredhroughthefile selectdialog (Section4.1). The selectedile nameis

maintainedandwill be presentedn a subsequeribadcommandasinitial dialogvalue.

A terrainis dravn asa greyish filled rectangle. The correspondinglutter datais dravn asa

blackrectangle Notethatthe building clutteris automaticalljjoadedusingthe samefile name
but replacingthe extensionwith ur b.

If ary of thefiles cannotberead,anerrormessagés shovn. Onceaterraindatafile hasbeen
loaded,it canbe removedthroughthe Remae (Section3.1.6) menuentry. Any basestations
or mobile users—possiblypeingloadedpreviously—areremoved.

3.1.3 Load basestations

Loadsthe basestationdatafrom afile. The currentbasestationsarereplacedoy the new base
stations.Seethebasestationfile format(Section6.3)for aformal descriptiorof thebasestation
file content.

Thefile nameis enteredhroughthefile selectdialog (Section4.1). The selectedile nameis
maintainedandwill be presentedn a subsequeribadcommandasinitial dialogvalue.
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3.1.4 Load mobile users

Loadsthemobileuserdatafrom afile. Thecurrentmobileusersarereplacedyy thenex mobile
users.Seethe mobile userfile format(Section6.1) for a formal descriptionof the mobile user
file content.

Thefile nameis enteredthroughthefile selectdialog (Section4.1). The selectedile nameis
maintainedandwill be presentedn a subsequeribadcommandasinitial dialogvalue.

3.1.5 Load distribution parameters

Loadsthe mobile userdistribution parametergrom a file. The currentmobile usersare not
changed.The new parametersake effect whene&er the next mobile userdistribution is gener
ated. Seethe mobile userdistribution file format (Section6.2) for a formal descriptionof the
mobile userdistributionfile content.

Thefile nameis enteredhroughthefile selectdialog (Section4.1). The selectedile nameis
maintainedandwill be presentedn a subsequeribadcommandasinitial dialogvalue.

If mobileuserdistribution parameterareavailable,the correspondingegion for which the pa-
rametersaredefinedis dravn asayellow rectangle Oncea mobile userdistribution parameter
file hasbeenloaded,t canberemovedthroughthe Remaove (Section3.1.6)menuentry.

3.1.6 Remove

e Rx Distrib ution: Remaesthe currentlyloadedmobile userdistribution parametedata.
No datais changedn disk.

e Terrain: Remaoves the currently loadedterrain and building clutter data. No datais
changedndisk.

3.1.7 Storeassignment
Storesthe completeassignmento afile. Thefile nameis enteredhroughthefile selectdialog
(Section4.1). The selectedile nameis maintainedandwill be presentedn a subsequersgtore
commandasinitial dialogvalue.
3.1.8 Enter key
Asksfor a key valueto provide accesgo all featuresof the program. This menumight not be
presenin all demonstratioversions.
3.1.9 Randombasestations

Generates randomdistribution of basestationlocations.

l: Random base stations e 'F[

Min, ¥-coordinate [ml: |20, 000000,

Max, ¥-coordinate [m]: |980. 000000

Min, ¥-coordinate [ml: |20, 000000

Max, Y-coordinate [m]: |980. 000000

Mumber of hase stations: |40
Cnly on building =

Ok | cancel| Reset | Adjust |

e Min. X-coordinate [m]:

Setsthe minimum x-coordinateof the region wherethe basestationsareto be placed
randomly Thevalueis enteredn [m].
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e Max. X-coordinate [m]:
Setsthe maximumx-coordinateof the region wherethe basestationsareto be placed
randomly Thevalueis enteredn [m].

e Min. Y-coordinate [m]:
Setsthe minimum y-coordinateof the region wherethe basestationsareto be placed
randomly Thevalueis enteredn [m].

e Max. Y-coordinate [m]:
Setsthe maximumy-coordinateof the region wherethe basestationsareto be placed
randomly Thevalueis enteredn [m].

e Number of basestations:
Setsthe numberof basestationsto be generatedn the randomdistribution. The value
mustbe greaterthanone.

e Only on building:

Selectswhetherthe basestationsshouldbe generateanly on top of building blocksor
whetherthey canbe locatedin free areasaswell. The optionis only available when
terraindata(Section3.1.2)areloaded.

Note thatuntil the heightof the basestationantennahasnot beenchangedhroughthe
basestationdialog (Section3.2.6)the heightduring simulationis setto the valuesspeci-
fiedin the heightssettingg(Section3.2.1).

e [Adjust]

The[Adjust] buttonautomaticallyadjuststhe coordinate®f theregionto theunderlying
terraindata. The buttonis only availablewhenterraindata(Section3.1.2)areloaded.

3.1.10 Random mobile users

Generates randomdistribution of mobile userlocations.

e Uniform mobile users

Min, ¥-coordinate [m]: |0. 000000,

Max, ¥-coordinate [ml: | 1000, 000000
Min, ¥-coordinate [ml: |0. 000000
Max, Y-coordinate [ml: | 1000, 000000

Number of mobile users: |400

Mabile users only in streett |

Ok | cancel| Reset | Adjust |

— Min. X-coordinate [m]:
Setstheminimumx-coordinateof theregionwherethemobileusersareto beplaced
randomly Thevalueis enteredn [m].

— Max. X-coordinate [m]:

Setshemaximumx-coordinateof theregionwherethemobileusersareto beplaced
randomly Thevalueis enteredn [m].
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— Min. Y-coordinate [m]:
Setstheminimumy-coordinateof theregionwherethemobileusersareto beplaced
randomly Thevalueis enteredn [m].

— Max. Y-coordinate [m]:
Setghemaximumy-coordinateof theregionwherethemobileusersareto beplaced
randomly Thevalueis enteredn [m].

— Number of mobile users:
Setsthe numberof mobile usersto be generatedn the randomdistribution. The
valuemustbegreaterthanzero.

— Mobile usersonly in street:

Selectavhetherthe mobile usersshouldbe generateanly within streetor whether
they canbe locatedinsideof buildingsaswell. The optionis only availablewhen
terraindata(Section3.1.2)areloaded.

— [Adjust]
The[Adjust] button automaticallyadjuststhe coordinatesf the region to the un-

derlyingterraindata. The optionis only availablewhenterraindata(Section3.1.2)
areloaded.

e Distrib uted mobile users:

Mobile users distribution

Activation percentage [¥1:  [0.100000,

Mabile users only in streett |

Ok | cancel| Reset |

— Activation factor [%]:
Setsthe percentag®f mobile usersthat shouldbe actvatedduring the generation
of mobileusersandaccordingo thedistribution parameters.

— Mobile usersonly in street:

Selectsvhetherthe mobile usersshouldbe generateanly within streetor whether
they canbelocatedinsideof buildingsaswell.

3.1.11 Exit
Exits optimUMTS immediately

3.2 Set
Themenusetis usedto configureall settingsof optimUMTS duringaninteractve session.

Heights
UMTS parameters
Propagation parameters .-
Search parameters

Best-set search parameters

Base station
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3.2.1 Heights

Setsmobileuserandbasestationparametersvhich areimplicitly usedduringthe generatiorof
randomdistributionsanddatavisualization.

Set heights

Mabile user haight [m]: |1.500000,

Base station height over ground [ml:  [35.000000

Base station height over building Im]:  [5. 000000

Visualization radius [1: |150

Ok | cancel| Reset |

e Mobile userheight [m]:

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

e Basestation height over ground [m]:

Setsthe height of the basestationantennaever ground,i.e., the heightof thosebase
stationantennaevhich are not encountereaen top of a building. The valueis usedfor

basestationantennaavhich do not have a particularheightspecified,i.e., their height
valueis 0 m afterrandomgeneration.The valueis enteredn [m] andmustgreaterthan
zero.

e Basestation height over building [m]:

Setstheheightof thebasestationantenna@verthebuilding, i.e., the heightof thosebase
stationantennaeavhich areencounteren top of a building. The valueis usedfor base
stationantennae&vhich do not have a particularheightspecifiedj.e., their heightvalueis
0 m afterrandomgenerationThevalueis enteredn [m] andmustgreaterthanzero.

e Visualization radius [.]:

Setstheradiusthatis usedto visualizedata(Section3.3.4). Thevalueis enteredn points
respectre to theunderlyingterrainandcluttergrid. Thevaluemustbegreaterthanzero.

3.2.2 UMTS parameters

Setsthe UMTS systemparametersvhich cannotbe setindividually per mobile useror base
stationin the demonstratiorversion.

[ET—  setumispaametes [ -0
Eb/NO downlink [dE]: |10. 000000,
Eb/NO uplink [dB]: |5.500000
Downlink bit rate [Khit/s]: |12. 200000
Uplink bit rate [Kbit/s]: |12, 200000
Tx effective gain [dBil: |9. 000000
T# noise figure [dE]: |5. 000000
T max. power [wl: |20, 000000
Tx pilot power (W] |2.000000
Tx max, channel power [wl  |1.000000
Orthogonality factor [%]: |40. 000000
R effective gain [dBil: |—3. 000000
Rz noise figure [dB]: |9. 000000
Rz max. power [dBmw]: |21. 000000
Rz min. power [dBmWwl: |-50.000000
Rx activity factor [%]: |66. 000000
Frequency [GHz]: |2.000000
UMTS bandwidth [MHz]: |5. 000000
Temperature [C]: |17. 000000

Ok | cancel| Reset |
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e Eb/NO downlink [dB]:
Setsthe objetive Eb/NOvalueof thedownlink connection.Thevalueis enteredn [dB].

e Eb/NO uplink [dB]:
Setsthe objetive Eb/NOvalueof the uplink connection.Thevalueis enteredn [dB].

e Downlink bit rate [Kbit/s]:
Setsthebit rateof the downlink connection.Thevalueis enteredn [Kbit/s] andmustbe
positive.

e Uplink bit rate [Kbit/s]:
Setsthe bit rate of the uplink connection.The valueis enteredn [Kbit/s] andmustbe
positive.

e Tx effective gain [dBI]:
Setstheeffective gain,i.e.,thesumof antennagainandlossof alimentationcableetc.,of
the basestationantennaeThevalueis enteredn [dBi].

e Tx noisefigure [dB]:
Setsthe noisefigure of the basestationantennaeThevalueis enteredn [dB].

e Tx max. power [W]:
Setsthe maximumtransmittingpower of the basestationantennaeThevalueis entered
in [W] andmustbe positive.

e Tx pilot power [W]:
Setsthe pilot power of the basestationantennae The valueis enteredn [W] andmust
bepositive.

e Tx max. channelpower [W]:
Setsghemaximumchannepower of thebasestationantennae,e.,thepowerthatthebase
stationcansendto onemobileuser Thevalueis enteredn [W] andmustbe positive.

e Orthogonality factor [%]:
Setsthe orthogonalityfactorof the codesusedin datatransmission.The valuemustbe
greaterthanO but lessthanor equalto 1.

e Rx effective gain [dBI]:
Setsthe effective gain,i.e. the sumof antennagainandbodylossetc.,of the mobile user
antennaThevalueis enteredn [dBI].

e Rx noisefigure [dB]:
Setsthe noisefigure of the mobileuserantennaThevalueis enteredn [dB].

e Rx max. power [dBmW]:
Setsthe maximumtransmittingpower of themobileuserantennaThevalueis enteredn
[dBmW].

e Rx min. power [dBmW]:

Setsthe minimumtransmittingpower of the mobile userantennaThevalueis enteredn
[dBmW].
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e Rx activity factor [%]:
Setsthe activity factorof themobileuser Thevaluemustbe greaterthanO but lessthan
or equalto 1.

e Frequency[GHZ]:
Setsthe basefrequenyg of the UMTS network. Thevalueis enteredn [GHz] andmust
begreaterthanO.

e UMTS bandwidth [MHz]:
Setsthebandwidthof aconnectiorof the UMTS network. Thevalueis enteredn [MHz]
andmustbegreaterthanO.

e Temperature [°C]:

Setsthe ambienttemperaturdor the thermalnoisecalculations.The valueis enteredn
[°C] (degreecelcius)andmustbe greaterthanthe absolutezerotemperature.

3.2.3 Propagationparameters

Setsthe parametersor the differentpropagatiormodels.

e Setmodel:

Set propagation model

Propagation model: Sirmple ||><iaBertoni Random|

Ok | cancel| Reset |

Selectoneof theavailablepropagatiormodels.

e Xia-Bertoni parameters:
Setsthe parameter$or the simplified Xia-Bertonipropagatiormodel.

l: Set Xia-Bertoni parameters 0 e 'F[
Linear constant Lmsd: |5.522500,
Exponent constant Lmsd: |1 .8ooaan
Tolerance for height [%]: |0.350000
Maximurm cell radius [m]: |1500, 000000
Far distance pathloss constant [dEL: |32. 200000
Far distance pathless factor [dB/la(m)]:  [35.100000
Indoor attenuation [dB]: |12.000108
Averaging method: ﬂ"ge_o
Ok | cancel| Reset |

— Linear constantLmsd:
Setsthelinear constanusedin the formulaof the multi-screerdiffraction pathloss
computationn the simplified Xia-Bertonipropagatiormodel.

— ExponentconstantLmsd:
Setgheexponentconstantisedn theformulaof themulti-screerdiffractionpathloss
computationn the simplified Xia-Bertonipropagatiormodel.

— Tolerancefor height [%]:

Setsthetolerancefor the heightsof the basestationantennaevhich is usedto dis-
tinguishthe threecasesf the Xia-Bertoni propagatiormodel. The valuemustbe
greaterthanO but lessthanor equalto 1.
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— Maximum cell radius [m]:

Setsthemaximumcell radiusto whereto applythe simplified Xia-Bertonipropaga-
tion model. If the distancebetweerbasestationandmobile useris greaterthanthe
specifiedvalue,the simplepropagatiormodelis applied.

Far distancepathlossconstant[dB]:

Setsthe constantusedin the formulafor the simplepropagatiormodel. Thevalue
is enteredn [dB]. Thesimplemodelis appliedif the distancebetweerbasestation
andmobile useris greaterthanthe maximumcell radius.

Far distancepathlossfactor [dB/log(m)]:

Setsthe factorusedin the formulafor the simple propagatiormodel. The valueis
enteredn [dB/log(m)]. The simple modelis appliedif the distancebetweenbase
stationandmobile useris greatethanthe maximumcell radius.

Indoor attenuation [dB]:

Setsthe constantaddedto the pathlossvhenthe mobile useris encounteredhside
of a building block.

— Averaging method:

Selectghe averagingmethodto be usedin the simplified Xia-Bertonipropagation
model. The choicesare: arithmeticaveraging(avg) or geometricaveraging(geo).

e Simple parameters:

I =i Set simple propagation parameters

Pathloss constant [dEL: |32, 200000,
Pathloss factor [dB/lgim)l:  [35. 100000

Ok | cancel| Reset |

— Pathlossconstant[dB]:

Setsthe constantusedin the formulafor the simple propagatiormodel. The value
is enteredn [dB].

— Pathlossfactor [dB/log(m)]:

Setsthe factorusedin the formulafor the simple propagatiormodel. The valueis
enteredn [dB/log(m)].

3.2.4 Search parameters

Setsthe parameterof the searchalgorithms. The one dialog is usedboth for the heuristic
branch-and-boundlgorithmaswell asfor the geneticalgorithm.

l: Set search parameters 0 e 'F[
Max, iterations: 100
Max, stagnation: |7
Tolerance [dB]: |0.030000
Validate Downlink: =
R objective: _Ps PR
Mumber of generations:  [100
Population size: |20
Algorithm: W&I
Ok | cancel| Reset |

e Max. iterations:
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Setsthe maximumnumberof iterationsallowedin the iteratve power assignmenalgo-
rithm. Usuallyvery few (lessthan5b) iterationsarenecessarysothe default valueof 100
IS justa securitymeansnotto iterateexcessvely. Thevaluemustbe greaterthanzero.

e Max. stagnation:

Setsa terminationcriterium for the heuristic branch-and-boundearchalgorithm, the
largerthe valuethe longerthe time it takesto searcha possiblybettersolution. A value
of 0 switchesto the optimal searchalgorithm,which may resultin long runtimes. The
valuemustbe positive andlessthan32.

e Tolerance[dB]:
Setstheacceptabléoleranceor theiterative powerassignmenalgorithm,thesmallerthe
valuethe moreiterationsareperformed.Thevalueis enteredn [dB].

e Heuristic:
Selectoneof the availableheuristicsfor the heuristicbranch-and-boundigorithm. The
featuremaynotbe availablein all demonstratiowversions.

¢ Validate Downlink:
Setswhetherthedownlink shouldbe consideredn thesimulation.If it is notset,only the
uplink connectionis simulated.

e Rx objective:

Selectswvhich mobile userobjective shouldbe optimized. The possibilitiesincludemax-
imum power sum (PS) wherethe overall power of all mobile usersis minimized and
maximumpower (MP) wherethe maximumpower amongall mobileuserss minimized.

e Number of generations:
Setsthe numberof generationgo be simulatedusingthe geneticalgorithm. The value
mustbe greaterthanzero.

e Population size:
Setsthe size of the populationto be usedin the geneticalgorithm. The value mustbe
greaterthanzero.

e Algorithm:

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

3.2.5 Best-setsearch parameters

Setsthe parameter®f the searchalgorithm for the bestbasestationsettaking into account
variousrandomdistributionsof mobile usergsnapshots).

Dependingwhetherthereare parametergor the mobile userdistribution available,oneof the
following two dialogsis presented.

If thereareno mobile userdistribution parametertoaded(Section3.1.5)thedialoglookslike:
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= Set best-set parameters | =
Min, ¥—coordinate [ml: |0, 000000,
Max, ¥—coordinate [m]: 1000, 000000
Min. ¥—coordinate [ml: |0. 000000
Max, Y—coordinate [m]: 1000, 000000
Nurnber of mobile users: l400
Nurnber of search tries: 110
Number of validation tries:  [10
Validation requirement [¥1:  |90. 000000
Ok | cancel| Reset |

e Min. X-coordinate [m]:
Setsthe minimum x-coordinateof the region wherethe mobile usersare to be placed
randomly Thevalueis enteredn [m].

e Max. X-coordinate [m]:
Setsthe maximumx-coordinateof the region wherethe mobile usersareto be placed
randomly Thevalueis enteredn [m].

e Min. Y-coordinate [m]:
Setsthe minimum y-coordinateof the region wherethe mobile usersare to be placed
randomly Thevalueis enteredn [m].

e Max. Y-coordinate [m]:
Setsthe maximumy-coordinateof the region wherethe mobile usersareto be placed
randomly Thevalueis enteredn [m].

e Number of mobile users:
Setsthe numberof mobile usersto be generatedn the randomdistribution. The value
mustbe greaterthanzero.

e Number of search tries:
Setsthe numberof searchtries which shouldbe performedduring the best-setsearch
algorithm.Thevaluemustbe greaterthanzero.

e Number of validation tries:
Setsthe numberof validationtrieswhich shouldbe performedduringthe best-sesearch
algorithm. Thevaluemustbe greaterthanzero.

e Validation requirement[%]:

Setsthe percentag®f the validationtries that mustbe matchedn orderto considerthe
best-sebeingvalid. Thevaluemustbe greaterthan0 andlessthanor equalto 1.

If therearemobile userdistribution parameterfoaded(Section3.1.5)thedialoglookslike:

l: Set best-set parameters e 'F[

Activation percentage [¥1:  [0.100000,

Mabile users only in streett |

Number of search tries: |10

Murmber of validation tries; |10

Walidation requirement (%1 |90, 000000

Ok | cancel| Reset |
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e Activation factor [%]:
Setsthe percentagef mobile usersthat should be activated during the generationof
mobile usersandaccordingto the distribution parameters.

e Number of mobile users:
Setsthe numberof mobile usersto be generatedn the randomdistribution. The value
mustbe greaterthanzero.

e Number of search tries:
Setsthe numberof searchtries which shouldbe performedduring the best-setsearch
algorithm.Thevaluemustbe greaterthanzero.

e Number of validation tries:
Setsthe numberof validationtrieswhich shouldbe performedduringthe best-sesearch
algorithm.Thevaluemustbe greaterthanzero.

e Validation requirement[%]:
Setsthe percentag®f the validationtries that mustbe matchedn orderto considerthe

best-sebeingvalid. Thevaluemustbe greaterthan0 andlessthanor equalto 1.
3.2.6 Basestation

Allowsto changepropertiesof abasestation.A basestationmustbeselectedvith aleft mouse
click. Theactionis abortedwith aright mouseclick.

[ET—— bBaseswmun [ Itir)
Label: (EIR
#-coordinate [l |441745. 530000
Y-coordinate [l |4474863.330000
Height [m]: |35. 000000
Max, power [wl: |20, 000000
Pilot power [wl: |2.000000
Max, channel power [wl:  [1.000000
Effectiv gain [dB]: |9. 000000
Noise figure [dB]: |5. 000000
Orthogonality factor [11: [0.400000
Status: [Tusable_ fixed | excluded |
Ok | cancel| Reset |
e Label:

Setsthelabelof the basestation. Thevaluecanbeary sequencef printablecharacters.

e X-coordinate [m]:
Setsthe x-coordinateof the basestationantennaThevalueis enteredn [m].

e Y-coordinate [m]:
Setsthey-coordinateof the basestationantennaThevalueis enteredn [m].

e Height [m]:

Setsthe heightof the basestationantennalf thevalueis equalto zero,the valuesfor the
heightover groundandover building of the heightssettings(Section3.2.1)areusedin a
simulation.Thevalueis enteredn [m] andmustbe positive.
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e Max. power [W]:
Setsthe maximumradiationpower of the basestationantenna.The valueis enteredn
[WI.

e Pilot power [W]:
Setsthe pilot power of the basestationantennaThevalueis enteredn [W].

e Max. channelpower [W]:
Setsthe maximumradiationpower per channelof the basestationantenna.Thevalueis
enteredn [W].

e Effective gain [dB]:
Setsthe effective gainof the basestationantennaThevalueis enteredn [dB].

e Noisefigure [dB]:
Setsthe noisefigure of the basestationantennaThevalueis enteredn [dB].

e Orthogonality factor [1]:
Setsthe orthogonalityfactorof the basestationantennaThe valuemustbe betweer0.0
andl1.0.

e Status:

Selectswhetherthe basestationis usable fixed, or excludedin the simulation. Usable
basestationsare dravn in greencolor. Fixed basestationsare dravn in violet color.
Excludedbasestationsaredravn in orangecolor; basestationsghatarenot placedwithin
theterrain— in caseaterrainhasbeenloaded— areautomaticallyexcluded.

3.3 Run
Therun menuis usedto performoptimizationrunsandto visualizedata.

Compute Assighment

Simple search algorithm

Best-set search algorithm

Draw pathloss coverage
Draw distribution parameters

Draw terrain

Draw building clutter

3.3.1 Compute Assignment

Triesto computea valid assignmenéccordingto the currentparametesettings.

3.3.2 Simplesearch algorithm

Startseitherthe heuristicbranch-and-bounédlgorithmor the geneticalgorithm,dependingon
the selectionin the searchparametedialog (Section3.2.4)wherethe guiding parametergan
besetaswell. Eachof thealgorithmsfindsa goodsubsebf thebasestationswhichis sufficient
to satisfythe UMTS requirementgSection3.2.2)for all mobile users. The heuristicbranch-
and-boundalgorithmis ableto find the optimumsubsetput this mayleadto hugeruntimes.
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At leasta mobile userdistribution anda basestationdistribution mustbe available. SeelLoad
mobile users(Section3.1.4)andLoad basestations(Section3.1.3)how to load suchdistribu-
tions or Randommobile users(Section3.1.10)and Randombasestations(Section3.1.9) how
to generatesuchdistributionsautomatically

If no terrain datahave beenloaded,the simple free spacepropagationmodel with the two
parameter§ar distancepathlossconstantandFar distancepathlossfactor is applied.
SeeloadTerrain(Section3.1.2)how to loadterraindata.

3.3.3 Best-setsearch algorithm

Startsthe best-sesearchalgorithmswhich is basedeitheron the heuristicbranch-and-bound
algorithmor onthegeneticalgorithm,dependingntheselectionn thesearctparametedialog
(Section3.2.4)wheretheir guidingparametersanbe setaswell.

Theparameters$or the best-sesearcharesetin the best-separametesettinggSection3.2.5).
At leasta mobile userdistribution anda basestationdistribution mustbe available. SeelLoad
mobile users(Section3.1.4)andLoad basestations(Section3.1.3)how to load suchdistribu-
tions or Randommobile users(Section3.1.10)and Randombasestations(Section3.1.9) how
to generatesuchdistributionsautomatically

If no terrain datahave beenloaded,the simple free spacepropagationmodel with the two
parameter§ar distancepathlossconstantandFar distancepathlossfactor is applied.
Seeloadterrain(Section3.1.2)how to loadterraindata.

3.3.4 Draw pathlosscoverage

Visualizesin a new window the pathlosscoveragemap arounda basestationthat hasto be
selectedvith aleft mouseclick. A right mouseclick abortsthe operation.An additionaldialog
askwhetherthe coverageshouldbe calculatedor pointsinsidebuilding blocksaswell.
Previously, terraindata(Section3.1.2)musthave beenloaded.

The radiusto be usedfor the calculationof the pathlosscoveragemapis setin the heights
settingg(Section3.2.1).

3.3.5 Draw distribution parameters

Visualizesn anew window the mobile userdistribution parameters.
Previously, the mobile userdistribution parameter¢Section3.1.5)musthave beenloaded.

3.3.6 Draw terrain

Visualizesin anewv window theterraindataarounda basestationthathasto be selectedvith a
left mouseclick. A right mouseclick abortsthe operation.

Previously, terraindata(Section3.1.2)musthave beenloaded.

Theradiusto beusedfor thevisualizationof theterraindatais setin theheightssettinggSection
3.2.1).

3.3.7 Draw building clutter

Visualizesn anew window thebuilding clutterdataaroundabasestationthathasto beselected
with aleft mouseclick. A right mouseclick abortsthe operation.

Previously, terraindata(Section3.1.2)musthave beenloaded.

Theradiusto beusedfor thevisualizationof thebuilding clutterdatais setin theheightssettings
(Section3.2.1).
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3.4 About

DisplaysCopyright Information(Section8) in anacknavledgedialogbox.

3.5 Exit
Exits optimUMTS immediately

3.6 Help

Shavswhereto find informationaboutoptimUMTS.

19
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4 Commondialog boxes

The commondialogboxesarepresentedo the userin variousoccasionsBesidessmallvaria-
tions, they alwaysappeamuchthe sameto the onesdescribedn this section,whichis thefile
selectdialog(Sectior4.1).

4.1 File selectdialog

To selectafile—eitherfor readingor for writing—optimUMTS usesege.g.,thefollowing dialog
box (underWindows thereis alsoaninputline to selectthedrive):

Load Base station

Load Base station...

Directory:  © |ome/Forme]1a/mobcon/umts/11nus/optimUMTS

File name: = [bs.dtx

Up | Lead | Cancel|

Clicking onthe smalltrianglebesidethe drive, directory or file entryvisualizesalist (possibly
with ascrollbarontheright side)from whichanentrymaybeselectedThebutton[up] ascends
thedirectoryentryonelevel. If the entry containsarelative pathname,the nameis corverted
into anabsolutepathname.

The drive list containsall available one characterdrive identifiers; the drive A: is always
presentA drive mustbe specifiedwith theterminatingcolon.

The directorylist containsall directoriesdown the pathto the displayeddirectoryandall di-
rectorieswithin the displayeddirectory Thefile list alwayscontainsall files in the displayed
directorymatchingtherequiredfile type.

However, an arbitrarydirectorynameor file namemay be enteredn the editablelines. opti-
MmUMTS acceptonly file namesuilt with the following characteset: alphanumericcharac-
tersO. . 9,a..z,A . Z, theeightcharacter$ % @. # _ / \ andtheblank.

Note, thata directorynamemustbe terminatedby the delimiter / (slash)in Unix or \ (back-
slash)in Windows, in which casethefile list will be updated.If the entereddirectoryis not
available,thefile list will beempty

After closingthe dialog, the selectedile nameis the concatenatiomf the directoryentry and
thefile entrywith oneexception:if thefile nameis enteredasan absolutename,i.e., starting
with a slashor backslastor with a drive specificationunderWindows, the directorynameis
notprepended.

Usually, thefile namewhich wasselectedastremainsanemorizedor the next selection.
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5 Output data visualization

optimUMTS visualizesthe currentbasestationand mobile userdistributions, the terrainare,
the availableareaof the building clutter, andthe are of the distribution parametersor mobile
usergenerationin the main window. Varioussetsof outputdataare presentedn different
subwindavs.

This sectionshavs someoutputexamplesvhich have beenobtainedwith thefiles of thedemon-
strationversionof optimUMTS. Theterraindatadefinesanareaof approximatelyl2km height
and7 km width which have beensampledwith 16 m spacing.

5.1 Optimization results

Before startingthe simple searchalgorithm (Section3.3.2), the main window looks like the
figureontheleft handside. Thefigureontheright handsideshonstheresultof theoptimization
run.

—|optimUMTS - DEMO - (c) 2001, mobile cof . | [ _| —|optimUMTS - DEMO - (c) 2001, mobile cof . | [ _|

File Set Run About  Exit Help| File Set Run About  Exit Help|
438514.91 445356053 440356.53 4473580.83

Thebasestationselongingto theoptimizedsystemaredravn in black,theunusedasestations
aredrawvn in red. Theconnectiorestablishedbetweera mobile useranda basestationis dravn
with apink line.

5.2 Pathlosscoveragemap

The pathlosscoveragemapshaows the pathlossat the mobile userlocationsrespectre to abase
stationlocationapplyingthe simplified Xia-Bertonipropagatiormodel. The following figures
shav examplesof pathlosscoveragemaps:
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= optimUMTS - Coverage (c) 2001, mobile connect GmbH B EE

= optimUMTS - Coverage (c) 2001, mobile connect GmbH B EE

5.3 Mobile userdistrib ution parameter map

The mobile userdistribution parametemap shovs the numberof mobile usersbeing present
in acertainregion. Thefollowing figure shons the examplemobile userdistribution parameter
map:
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= optimUMTS - RxDistribution (c) 2001, mobile connect GmbH B EE

5.4 Terrain map and building clutter

The terrainmap (on the left handside) shows the terrainheightsaccordingto the underlying
grid. Thecorrespondingdpuilding clutteris shovn below.

= optimUMTS - Terrain {c) 2001, mobile connect GmbH B EE
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;| optimUMTS - Clutter {c) 2001, mobile connect GmbH

o [
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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
. dt x basestation| ASCII 6.3
.map | terrain binary 6.4
.urb | clutter binary 6.5

6.1 Format of mobile userdatafiles

The mobile userdatafile is an ASCII file with lines of the following structure(the entriesare
separatedby white-space-characters):
nunber xcoord ycoord

nanme anarbitrarynumberasidentificationof the mobile user thevalueis ignoredin the
demonstratiorversion,instead the mobile usersarenumbersasthey appeatin the
file,
xccord thex-coordinateof the basestationasfloating pointvalue,

yccord they-coordinateof the basestationasfloatingpointvalue.

6.2 Format of distrib ution parameter files

Thedistribution parametefile is an ASCII file with the following entriesseparatedby white-
space-characters:
ncols nrows xIl yll size [ values ]

ncol s thenumberof columnsof the matrix, theintegervaluemustbe positve andat least

2,
nrows thenumberof columnsof the matrix, theintegervaluemustbe positive andat least
2,
x| thex-coordinateof the centerof the cell atthelower left cornerof the matrix,
yl | they-coordinateof the centerof the cell atthelower left cornerof the matrix,

si ze thesizeof a cell of the matrix in meters,the integer value must be positve and
greaterthanO,

[ val ues] the matrix definingthe distribution parameterstheremustbe numberof columns
timesnumberof rows mary integer valuespresentwhich mustnot be greaterthan
65535.

6.3 Format of basestation data files

The basestationdatafile is an ASCII file with lines of the following structure(the entriesare
separatedby white-space-characters):
name xcoord ycoord

name anarbitrary string asnameof the basestation,the string mustnot containwhite-
space-characters,

xccord thex-coordinateof the basestationasfloating pointvalue,
yccord they-coordinateof the basestationasfloatingpointvalue.



optimUMTS Manual,Version2.0 Novembers, 2002 26

6.4 Format of terrain datafiles

The format of the terraindatafile is notincludedin the documentatiorof the demonstration
version.

6.5 Format of building clutter datafiles

The format of the terraindatafile is notincludedin the documentatiorof the demonstration
version.
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7 Hardware and software requirements

optimUMTS is developedto run on any Unix or Windows platform. To install andrun opti-
mMmUMTS you need

e atleast8 MBytes of free memoryfor simple examples;dependingon your simulation
needscertainlymorememoryis needed

e approximately25 MBytes of free disk spacefor installation,documentationandsimple
examplesdependingn your simulationneedscertailymoredisk spaces needed.

Thesoftwareandhardwarerequirementsre:

e Linux-operatingsystem

— Linux kernel2.2.xor higher

— X-windows environmentwith window manager

— Intel pentiumprocessoor higher

— atleast16 color graphicswith resolutionof 800x600;

e Windows-operatingsystems

— Windows95, Windows98, WindowsNT, Windows2000
— Intel pentiumprocessor
— atleast16 color graphicswith resolutionof 800x600;
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8 Copyright information

mobile connect retainsall Intellectual PropertyRightsin the optimUMTS Software and
Documentation.

8.1 Licenseagreement

optimUMTS may be usedonly in accordancevith the written licence agreementvhich is
deliveredtogetherwith the program(seefile copyri ght . t xt ) andthe menuentry About
(Section3.1.1):

This is the denponstration version of opti rUMIS - a val uabl e
pl anni ng tool for UMIS nobile networks. There is no

war ranty what soever, neither for the functionallity of the
program nor for the correctness of the output results.

Al'l rights reserved, (c) 2001-2002 nobile connect GrbH.

opti MUMIS i s devel oped in collaboration with the Universidad
de Vigo (E.T.S.I. TSC) and the Universidad Politecnica de
Madrid (E. T.S. 1. SSR)

The software can be freely copied and distributed. It is
forbi dden to mani pul ate the software. The sinulations can
be performed only with the acconpanying data files.

If you like to obtain more information or a nore functional
version, feel free to contact nobile connect GrbH

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

Any furtherusages forbidden.

optimUMTS is not fault-tolerantand is not designed,manugcturedor intendedfor usein
on-line controlequipmentjn hazardougnvironmentsrequiringfail-safeperformancesuchas
in the operationof nuclearfacilities, aircraft navigation or communicatiorsystemsair traffic
control,directlife supportmachinespr weaponsystemsin whichthefailureof optimUMTS
couldleaddirectlyto death personainjury, or severephysicalor ervironmentaldamagg“High
Risk Activities”). mobile connect specificallydisclaimsany expressor implied warrantyof
fitnessfor High Risk Activities.

8.2 Copyright of incorporated software

optimUMTS containspart of the geneticalgorithmsoftware GAlib, which underliesthe fol-
lowing licenceandcopyright agreement:

Copyright(c) 1995-1998Massatiusettdnstitute of Technolagy (MIT)

Copyright(c) 1996-2000Matthev Wall (the Author) All rights reserved.

Redistrilution and usein source and binary forms,with or without modification,are per
mittedprovidedthat the following conditionsare met:
Redistrilutionsof souice codemustretaintheabove copyrightnotice thislist of conditions
andthefollowing disclaimer

Redistrilutionsin binary form mustreproducethe above copyrightnotice this list of con-
ditionsandthefollowing disclaimerin the documentatiomnd/or other materialsprovided
with the distribution.

Neither the nameof the Massatiusettsinstitute of Technolagy (MIT) nor the namesof
contributors maybeusedo endoseor promoteproductsderivedfromthis softwae without
specificprior written permission.
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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 atrademarkof Linus Torvalds.
PostScript is atrademarkof AdobeSystem|nc.
Solaris is atrademarkof SunMicrosystems.

Unix is usedasa genericterm,however, in aspecificcontect thetermmay be ownedby
atrademarkholder

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



