
EECE 563 : WIRELESS COMMUNICATIONS

1999/2000 WINTER SESSION, TERM 2

Review Lecture
Thislecture reviewsthetasksyouare expectto beableto doon themid-termexam.You shouldbeableto:

Wir elessand Cellular Terminology
� statethemostimportantadvantagesanddisad-

vantagesof wirelesscommunicationsas com-
paredto wired communications

� understandsystemdescriptionsthatmakeuseof
theacronymsandterminologylistedin Lecture
1.

BasicConcepts
� dB, dBm,dBV : convert voltagesandpower ra-

tios to/from dB andabsolutevoltagesandpow-
ersto/fromdBm or dBV

� λ, c, f : find any onegive theothertwo

� Erlangs: computetraffic in Erlangsfrom traffic
intensityandmeancall duration

� fD, v, c, fc : find any unknown if giventheoth-
ers

Cellular Concepts
� determinewhether a cluster size is feasible

(N � i2 � i j � j2)

� computereusefactor(1� N)

� computeSIR in thegeneralcase

SIR � S
I � S

∑
i0
i � 1 Ii

andfor thespecialcasethatconsidersonly the
first ring of interferersand a power-law path
loss:

S
I
� S

∑i0
i � 1 Ii

� R� n

∑i0
i � 1 D � n

i

�
�
D � R� n

i0
�

�
	
3N � n
i0

� computeimprovementin SIR dueto sectoriza-
tion ( 1

sectors)

Antennas
� computedirectivity givenoneantennapattern

� computegaingiventheantennapatternandthe
referenceantennapattern

� computedistanceto far field (d � 2D2

λ )

Free-SpacePropagation
� computethe received power given the power

densityatagivendistanceandthenew distance

� compute the received power using the Friis
transmissionformula:

Pr
�
d ��� PtGtGrλ2

�
4π � 2d2

� computetheEIRPfrom antennagainandtrans-
mitter power (PtGt)

� computepower density from received power
andeffective apperture( Pd � Pr � Ae )

� compute effective apperturefrom directivity
(Ae � λ2

4πD)

� computethe field strengthfrom power density
andη � 120π (E � 	

Pdη) (volts/metre)

Deterministic non-LOS PropagationModels
� list andgive examplesof threenon-LOSpropa-

gationmechanisms

� 2-raymodel

� approximate(largedistance)2-raypathloss

� knife-edgediffraction

� find locationsof Fresnelzones(∆ � nλ � 2)

� computeknife-edgediffractionloss
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Mean Path Loss

� computethepathlossusingthefollowing mod-
els:

� power law: Pr
�
d ��� P0

d
d0

� n

� Okumura/Hata

� COST-231

Log-Normal Shadowing

� computeprobabilitythatsignallevel x is above
thresholdγ, if power level distribution is log-
normal(dB valuesarenormal)with meanµ and
varianceσ2:

Pr  x � γ��� 1
2

1 � erf
γ � µ	

2σ

Trunking Efficiency

� definegradeof services(GOS)

� determineif a problemmeetsthe assumptions
behindtheErlang-Bformula

� computetraffic intensity, total traffic, GOS

Multipath Propagation - Statistical Charac-
terization

� compute Doppler rate for given transmit-
ter/reflector/receive geometry

� distinguishbetweenslow- andfast-fadingchan-
nelsfrom Dopplerrateandsymbolrate

� relatecoherencetimeandDopplerrate

� computerms delay spreadfrom channelim-
pulseresponseor powerdelayprofile

� distinguish between flat- and frequency-
selective channelsfrom delayspreadandsignal
bandwidth

� relatecoherencebandwidthanddelayspread

Rayleigh and RiceanDistrib utions

� describethe scatteringmodels giving rise to
thesetwo distributions

� state whether the envelope or the envelope
squaredis sodistributedandconvert to/fromdB

� computeaprobabilitythataRayleighor Ricean
distributedvariableis below athresholdgivenσ
andeitherK or A

Percentageof Ar eaCoverage

� computefraction of a cell that hassignal level
above a thresholdgiven this fractionat thecell
edge,the log-normalshadowing variance(σ2)
andthepathlossexponent(n) andthegraphon
page108

Statisticsfr om Clark e’s Model

� describethe assumptionsaboutscattererloca-
tionsandrelativemovementimplicit in Clarke’s
model

� explain (qualitatively) how the Doppler spec-
trum would beaffectedby changesin thescat-
tererlocationsandrelative velocities

� computelevel crossingratefrom the threshold
level andtheDopplerrate

� computeaveragefadedurationfrom thethresh-
old thresholdlevel andtheDopplerrate

� describethestructureof fadingsimulator

FM

� computethemodulationindex of ananalogFM
signal

� computethe bandwidthof an FM signalusing
Carson’s rule

� computetheSNRimprovementfor anFM dis-
criminator demodulationgWBFM and operat-
ing above threshold
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Digital Modulation
� computetheShannonCapacityboundfrom the

channelbandwidthandS/N

� computethe absolute,null-to-null, -3 dB, and
99% bandwidthsfrom a graph of the Power
SpectralDensityof a modulatedsignal

� evaluatewhethera channelmeetsthe Nyquist
no-ISI criteria

� for Nyquist filter, determineα from H
�
f � and

symbolrate

� computethebandwidthfromaplot of thePower
SpectralDensityof themodulatedsignal

� computethe spectralefficiency from theband-
width andbit rate

� computethe relative power efficiency of two
modulation schemesat given BER basedon
theirBER versusEb � N0 plot

� for eachof:

� BPSK

� DBPSK

� QPSK

� GMSK

� beableto:

� describehow thesignalis generated(diagram)

� give thenumberof bits/symbol

� statewhetherit is aconstant-amplitudesignal

� give basisfunctionsandsignalspaceconstella-
tion (xSK only)

� computebandwidthasfunction of symbolrate
(”)

� computeerror rateasfunctionof Eb � N0 for an
AWGN channel

� list someadvantagesof constant-envelopemod-
ulation

Effect of Slow Fading on BER

� computeaverateBER in slow fadinggiven the
BER in AWGN andpdf of theEb � N0

SpreadSpectrum

� describestructureof DS-SStransmitspreading
andreceiver despreading

� find processinggainfor DS-SS(N) asfunction
of spreadandde-spreadbandwidths

� computeerror ratefor DS-SSassumingBPSK,
anda largenumberof uncorrelatedinterferers

� list someadvantagesanddisadvantagesof DS-
SS

� describethe structureof a FH-SS transmitter
andreceiver

� computeerrorratefor asynchronousFH-SSfor
K users,M channels,andbits/hop(Nb)

Diversity

� describethemechanismusedto obtainthe fol-
lowing diversitybranches:

� space

� time

� frequency

� polarization

� describetheoperationof thefollowing combin-
ing methods:

� selection

� maximalratio

� switching

� computethereductionin theprobabilityof fad-
ing for M-branchselectiondiversity
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FEC Coding
� identify basiccodeparameters:rate,minimum

distance

� describedifferencebetweenblockandconvolu-
tional codes

� describemeaningof k andn for block andcon-
volutionalcodes

� perform a simple (linear search)maximum-
likelyhooddecodingprocessfor ablockcode

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

� explain why a RS codeis called a burst-error
correctingcode

� explain why concatenatedcodingcanperform
betternthanasinglecodeof thesamerate

Interleaving
� explain why are interleavers used with FEC

codes

� computeoutput symbols for given input se-
quenceandblock interleaver dimensions

� computedelaythroughblock interleaver
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