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1(i)3G

UMTS,UniversalMobileTelecommunicationsSystem,isa3Gnetworking
standardusedthroughoutmuchoftheworldasanupgradetoexistingGSM(2G)
module. Theevolutionfrom GSM towardsUMTShappenedslowly.TheUMTS
makesuseofWCDMA,atechnologywhichsharesmuchwithCDMAnetworks
usedthroughouttheworld,thoughitisn'tcompatiblewiththem.BaselevelUMTS
networksaregenerallycapableofdownlinkspeedsas384kbps.TheUMTS
architecturetakesadvantageoftheexistingGSM andGPRSnetworkswhich
serveasacorenetworkinUMTSinfrastructure.TheUMTSismadeupof3main
components.

i. UserEquipment(UE):Itisassignedtoasingleuserandcontainsallthe
functionsneededtoaccessUMTSservices.Itcontains:— Mobile
Equipment(ME):ItisaradioterminalwhichisusedtoconnecttheUMTS
subscriberwiththefixedpartofUMTSsystem viatheradiointerfaceUu.
UMTSSubscriberIdentityModule(USIM):Asmartcardwhichcontainsthe
subscriberidentity,authenticationalgorithms,encryptionkeysetc.

ii.UMTSTerrestrialRadioAccessNetwork(UTRAN):Thishandlescell-level
mobility.Itisasystem ofbasestationandcontrollerhandlingfunction
relatedtomobility.Itfurthercontains:

a.NodesB(BaseStations):ItconvertsthedatabetweenUuradiointerface
andtheIubinterfaceconnectingaNodeBwiththeRNC.Italsoperforms
physicallevelprocessingsuchaschannelcoding,datainterleaving,rate
matching,modulation,etc.



b.RadioNetworkControllers(RNC):Thiscontrolsandmanagesradio
resourcestoNodeB.Italsoperformsthedatalinklayerprocessingand
participatesinhandoveroperations.RNCisconsideredasingleaccess
pointofUTRANforthecorenetwork.ItsconnectedtoasingleMSC/VLR
toroutecircuit-switchedtrafficandtoasingleSGSNtoroutepacket
switchedtraffic.

iii.CoreNetwork(CN):ItissharedwithGSM andGPRS.TheCNcontains
functionsforintersystem handover,gatewaystoothernetworksand
performslocationmanagement.Itcontains:

· HomeLocationRegister(HLR)

· MobileStationController/VisitorLocationRegister(MSC/VLR).

· GatewayMSC:ConnectUMTStoexternalcircuitswitchn/w(e.gPSTN)

· ServingGPRSSupportNode(SGSN):ItservesthePacket-switchedtraffic.

· GatewayGPRSSupportNode(GGSN):ConnectsUMTStoexternalpacket
switched.(e.g.Internet).

4G

ThefigureaboveshowsaGenericMobileCommunicationarchitecture.4G
networkisanintegrationofallheterogeneouswirelessaccessnetworksuchas
Ad-hoc,cellular,hotspotandsatelliteradiocomponents.Thetechnologiesused
in4Garesmartantennasformultipleinputandmultipleoutput(MIMO),IPv6,
VoIP,OFDM andSoftwaredefinedradio(SDR)System.



SmartAntennas:

· SmartAntennasareTransmittingandreceivingantennas.

· Itdoesnotrequireincreasepowerandadditionalfrequency.

IPV6Technology:

· 4GusesIPV6Technologyinordertosupportalargenumberofwireless
enabledevices.

· Itenablesanumberofapplicationwithbettermulticast,securityandroute
optimizationcapabilities.

VoIP:

· ItstandsforVoiceoverIP.

· Itallowsonlypackettobetransferredeliminatingcomplexityof2
protocolsoverthesamecircuit.

OFDM:

· OFDM standsforOrthogonalFrequencyDivisionMultiplexing.

· ItiscurrentlyusedasWiMaxandWiFi.

SDR:

· SDRstandsforSoftwareDefinedRadio.

· Itistheform ofopenwirelessarchitecture.

MME-MobilityManagementEntity

ItisusedforPaging,Authentication,HandoverandSelectionofServingGateway

SGW-Servinggateway

ItisusedtoRoutingandForwardinguserdatapacket.

PDN-GW PacketDataNetworkGateway

Itisusedforuserequipment(UE)IPallocation

HSS-HomeSubscriberServer

ItisauserDatabaseusedforservicesubscriber,useridentificationand
addressing

PCRF-PolicyandChargingRuleFunction

Itprovidequalityofserviceandcharging

eNodeB-evolvedNodeB



Itisusedasradioresourcesmanagementandradiobearercontrol

5G:Itisthe 5thgenerationofmobilewirelesssystemsanditintegrates
perfectlywiththeinternetofthingslikeothercellularnetworks.5Gusesa
system ofcellsitesthatdividetheirterritoryintosectorsandsendencodeddata
throughradiowaves.Eachcellsiteisconnectedtoanetworkbackbonewhether
itiseitherwiredorwirelessconnection.ItusesOFDM forencodingwhichis
similartotheencoding4GLTEuses.

5Gnetworkarchitectureillustrating5Gand4Gworkingtogether,withcentraland
localserversprovidingfastercontenttousersandlowlatencyapplications.

Amobilenetworkhastwomaincomponents,theRadioAccessNetworkandthe
CoreNetwork.

TheRadioAccessNetwork-consistsofvarioustypesoffacilitiesincluding
smallcells,towers,mastsanddedicatedin-buildingandhomesystemsthat
connectmobileusersandwirelessdevicestothemaincorenetwork.

Smallcellswillbeamajorfeatureof5Gnetworksparticularlyatthenew
millimetrewave(mmWave)frequencieswheretheconnectionrangeisveryshort.
Toprovideacontinuousconnection,smallcellswillbedistributedinclusters
dependingonwhereusersrequireconnectionwhichwillcomplementthemacro
networkthatprovideswide-areacoverage.

5GMacroCellswilluseMIMO(multipleinput,multipleoutput)antennasthat



havemultipleelementsorconnectionstosendandreceivemoredata
simultaneously.Thebenefittousersisthatmorepeoplecansimultaneously
connecttothenetworkandmaintainhighthroughput.

TheCoreNetwork-isthemobileexchangeanddatanetworkthatmanagesallof
themobilevoice,dataandinternetconnections.For5G,thecorenetworkisbeing
redesignedtobetterintegratewiththeinternetandcloudbasedservicesand
alsoincludesdistributedserversacrossthenetworkimprovingresponsetimes
(reducinglatency).

Manyoftheadvancedfeaturesof5Gincludingnetworkfunctionvirtualization
andnetworkslicingfordifferentapplicationsandservices,willbemanagedinthe
core.

Thefollowingillustrationshowsexamplesoflocalcloudserversprovidingfaster
contenttousers(moviestreaming)andlowlatencyapplicationsforvehicle
collisionavoidancesystems.

Exampleofalocalserverina5Gnetworkprovidingfasterconnectionandlower

responsetimes

NetworkSlicing— enablesasmartwaytosegmentthenetworkforaparticular

industry,businessorapplication.Forexampleemergencyservicescouldoperate

onanetworksliceindependentlyfrom otherusers.

NetworkFunctionVirtualization(NVF)-istheabilitytoinstantiatenetwork

functionsinrealtimeatanydesiredlocationwithintheoperatorscloudplatform.



Networkfunctionsthatusedtorunondedicatedhardwareforexampleafirewall

andencryptionatbusinesspremisescannowoperateonsoftwareonavirtual

machine.NVFiscrucialtoenablethespeedefficiencyandagilitytosupportnew

businessapplicationsandisanimportanttechnologyfora5Greadycore.

(ii) 3GAdvantages

· Internetaccessavailableandwithhighspeed

· Hadincreasedcoverageforcallsandtextmessaging

· Fasterdataratesduetoitscapabilityofcarryinglargeramountsofdata.

· Madeconnectingtointernetwhileonthemovepossibleandrealisticfor

thefirsttime.

· Abletotransmitpacketswitchdataefficientlyatbetterandincreased

bandwidth

Disadvantages

· Highpowerconsumption

· Reuires3Gcompatiblehandsets

· Requirescloserbasestationswhichisexpensive

· Downloadspeedscansometimesbeslowerthanexpected

4GAdvantages

· Providesbetterspectralefficiency

· Quicklydownloadfilesoverawirelessnetwork

· Extremelyhighvoicequality

· EasilyaccessInternet,IM,socialnetworks,streamingmedia,videocalling

· Higherbandwidth

· Typicallyaroundfivetimesfasterthan3G

· Highspeed,capacityandlowcostperbit



DISADVANTAGES

· Hardtoimplement

· Higherpowerconsumptionthan3G

· Newfrequenciesmeansnewcomponentsincelltowers.

· Higherdatapricesforconsumers

· Consumerisforcedtobuyanewdevicetosupportthe4G

· Itisimpossibletomakeyourcurrentequipmentcompatiblewiththe4G
network

· Itsmorelimitedthan3Gandcertainolderandcheaperphonesdont
supportit.

5GAdvantages

· Highresolutionandbi-directionallargebandwidthshaping.
· Technologytogatherallnetworksononeplatform.
· Moreeffectiveandefficient.
· Technologytofacilitatesubscribersupervisiontoolsforthequickaction.

Disadvantages

· 5GismorecostlycomparedtootherMobileNetworkTechnologybecause
manytechnical/officialengineersarerequiredtoinstallandmaintainit.

· Theriskofovercrowdingthefrequencyrangeofthe5Gwirelessspectrum
isgreaterasmoredevicesareconnectedtoonechannel.

· 5GnetworkTechnologywilltakemoretimeforsecurityandprivacyissues.

· Coverageindoordistanceupto2metersand300metersoutdoorscanbe
achievedduetogreaterlossesathigherfrequenciesas5Gmm wave
influencesfrom suchlosses(rainlosses,attenuationduetorain,etc.).

· Thehighcostof5GInfrastructure
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2G 3G 4G 5G

Frequency

Band

850-1900MHZ 1.6-2GHZ 2-8GHZ 3-30GHZ

Bandwidth 5-20MHZ 5-20MHZ 100+MHZ

Datarate 14.4Kbps-

384Kbps

Around3Mbps Lessthan

1Gbps

Higherthan

1Gbps

Access TDMA/CDMA WidebandCDMA Multicarrier-

CDMAor

TDMA(OFDM)

CDMA&

BDMA

OFDMA

Switching Circuitforvoice

Packetfordata

Circuit/Packet Packet

Switching

AllPacket

Corenetwork PSTN Packetnetwork Internet Internet

Service Enabledtheuseof

textmessages

(SMS)andpartial

browsing

Videocallsand

GPS

download

speedgot

faster,

wearable

devices

HD

streaming,

global

roaming

smoothly.
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2003 2010 2019

3(i) No,thereisn't.

(ii) Thereisnocorrelationbetween5gandCoronavirus.Thisisbecauseit

isn'tscientificallypossibleforaRFsignaltocreateortransmitavirusofany

form.Itjustisnotpossibleforaninanimateobjectwhichbasicallymakesupthe

phonetowersforsignalstoreproduce,createorevenpropagateaviruswhich

areparasites.Parasitesarelivingorganismswhichneedsahost(anotherliving

organism tosurvive).


