EECE 563 : WIRELESS COMMUNICATIONS
1999/2000 WINTER SESSION, TERM 2

Review Lecture

Thislecture reviewsthetasksyouare expectto be ableto do on the mid-termexam. You shouldbe ableto:

Wirelessand Cellular Terminology

¢ statethe mostimportantadvantagesanddisad-
vantagesof wirelesscommunicationsas com-
paredto wired communications

e understangdystermdescriptionshatmake useof
theacrorymsandterminologylistedin Lecture
1.

Basic Concepts

e dB,dBm,dBV : corvertvoltagesandpower ra-
tios to/from dB andabsolutevoltagesandpow-
ersto/fromdBm or dBV

e A, ¢, f: find ary onegive the othertwo

e Erlangs. computetraffic in Erlangsfrom traffic
intensityandmeancall duration

e fp, v, c, f¢: find ary unknawn if giventhe oth-
ers

Cellular Concepts

e determinewhether a cluster size is feasible
(N=1+ij+]?)

e computereusefactor(1/N)

e computeSIRin thegenerakase
_S__s
SIR= ! L
andfor the specialcasethatconsidersonly the
first ring of interferersand a powerlaw path

loss:
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e computeimprovementin SIR dueto sectoriza-
tion (searord
sector
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Antennas

e computedirectvity givenoneantenngattern

e computegaingiventhe antenngatternandthe
referenceantenngpattern

e computedistanceto farfield (d > ZTDZ)

Free-SpacéPropagation

e computethe receved power given the power
densityatagivendistanceandthenew distance

e compute the received power using the Friis
transmissiorformula:
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e computethe EIRPfrom antennajainandtrans-
mitter power (R Gy)

e computepower density from receved power
andeffective apperture Py = P, /Ae )

e compute effective apperturefrom directity
2
(Ae = 27D)

e computethe field strengthfrom power density
andn = 120rt (E = /Pyn) (volts/metre)

Deterministic non-LOS PropagationModels

e list andgive examplesof threenon-LOSpropa-
gationmechanisms

e 2-raymodel

e approximatglarge distanceR-ray pathloss
e knife-edgediffraction

o find locationsof Fresnelzones(A = nA/2)

e computeknife-edgediffractionloss



Mean Path Loss

e computethepathlossusingthefollowing mod-
els:

-n
e powerlaw: P (d) = Py (d%)
e Okumura/Hata

e COSTF231

Log-Normal Shadawing

e computeprobabilitythatsignallevel x is above
thresholdy, if power level distribution is log-
normal(dB valuesarenormal)with meanu and
varianceo?:

Prix>yl = % <l—erf<\\//_—2§>>

Trunking Efficiency
¢ definegradeof service{ GOS)

e determineif a problemmeetsthe assumptions
behindthe Erlang-Bformula

e computetraffic intensity totaltraffic, GOS

Multipath Propagation - Statistical Charac-
terization

e compute Doppler rate for given transmit-
ter/reflector/recee geometry

¢ distinguishbetweerslow- andfast-aadingchan-
nelsfrom Dopplerrateandsymbolrate

¢ relatecoherenceéime andDopplerrate

e computerms delay spreadfrom channelim-
pulseresponser powver delayprofile

e distinguish between flat- and frequeng-
selectve channeldrom delayspreadandsignal
bandwidth

¢ relatecoherencdandwidthanddelayspread

Rayleigh and RiceanDistrib utions

e describethe scatteringmodels giving rise to
thesetwo distributions

o state whether the ervelope or the ervelope
squareds sodistributedandcorvertto/fromdB

e computeaprobabilitythata Rayleighor Ricean
distributedvariableis below athresholdgivenc
andeitherK or A

Percentageof AreaCoverage

e computefraction of a cell that hassignallevel
above a thresholdgiventhis fraction at the cell
edge,the log-normalshadeing variance(c?)
andthepathlossexponent(n) andthegraphon
pagel0O8

Statisticsfrom Clark e’s Model

e describethe assumptionsboutscatteredoca-
tionsandrelatve movementimplicit in Clarke’s
model

e explain (qualitatively) how the Doppler spec-
trum would be affectedby changesn the scat-
tererlocationsandrelative velocities

e computelevel crossingratefrom the threshold
level andthe Dopplerrate

e computeaveragefadedurationfrom thethresh-
old thresholdevel andthe Dopplerrate

e describahestructureof fadingsimulator

FM

e computethemodulationindex of ananalogFM
signal

e computethe bandwidthof an FM signalusing
Carsondrule

e computethe SNRimprovementfor an FM dis-
criminator demodulationgVBFM and operat-
ing abore threshold



Digital Modulation

computethe ShannorCapacityboundfrom the
channebandwidthandS/N

computethe absolute,null-to-null, -3 dB, and
99% bandwidthsfrom a graph of the Pawer
SpectraDensityof amodulatedsignal

evaluatewhethera channelmeetsthe Nyquist
no-ISl criteria

for Nyquist filter, determinea from H(f) and
symbolrate

computethebandwidthfrom aplot of thePawer
SpectraDensityof the modulatedsignal

computethe spectralefficiengy from the band-
width andbit rate

computethe relative power efficiengy of two
modulation schemesat given BER basedon
their BER versuskEy /Np plot

for eachof:

BPSK

DBPSK

QPSK

GMSK

beableto:

describenow the signalis generateddiagram)
give the numberof bits/symbol
statewhetherit is aconstant-amplitudsignal

give basisfunctionsandsignalspaceconstella-
tion (xSK only)

computebandwidthasfunction of symbolrate
)

computeerror rateasfunction of E,/Np for an
AWGN channel

list someadwantage®f constant-evelopemod-
ulation

Effect of Slow Fading on BER

computeaverateBER in slow fadinggiventhe
BER in AWGN andpdf of the E,,/Ng

Spread Spectrum

describestructureof DS-SStransmitspreading
andrecever despreading

find processinggainfor DS-SS(N) asfunction
of spreacandde-spreadbandwidths

computeerrorratefor DS-SSassumingBPSK,
andalarge numberof uncorrelatednterferers

e list someadwantagesanddisadwantageof DS-

SS

describethe structureof a FH-SS transmitter
andrecever

computeerrorratefor asynchronousH-SSfor
K usersM channelsandbits/hop(Ny)

Diversity

describethe mechanismusedto obtainthe fol-
lowing diversity branches:

space

time

e frequeny

polarization

describeheoperationof thefollowing combin-
ing methods:

e selection

maximalratio
switching

computethereductionin the probability of fad-
ing for M-branchselectiondiversity



FEC Coding

identify basiccodeparametersrate, minimum
distance

describalifferencebetweerblock andconvolu-
tional codes

describemeaningof k andn for block andcon-
volutionalcodes

perform a simple (linear search) maximum-
likelyhooddecodingprocesdor a block code

computefeasibleblock sizes(n), symbolsizes
(t) andrates(k/n) for HammingandBCH codes

explain why a RS codeis called a burst-error
correctingcode

explain why concatenated¢oding can perform
betternthana singlecodeof the samerate

Interleaving

explain why are interleavers used with FEC
codes

compute output symbols for given input se-
guenceandblock interlearer dimensions

computedelaythroughblock interlearer



