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Abstract:Anultra-densenetworkscenarioisascenewherealargenumberofpeopleassembleinalimitedareatogenerate
centralizedbroadbanddatatrafficrequirements.Becauseultra-densenetworksgenerateenormoustrafficpressure,traditional
networkcapabilitiesarenotenoughtoaccommodatetheuser􀆳sneeds.Basedonthedescriptionofultra-densenetwork
architecture,weanalyzemillimeterwaveradiospectrum,highgainbeamforming,physicallayerframestructure,resource
concentrationandedgecomputingtechnology.Inaddition,thecooperativetechnologyrequiredbyoverlayandinterference
symbiosisinthedensenetworkarchitectureaswellastheaccesscontroltechnologyofcentralizedaccessisanalyzedand
discussedcomprehensively.
Keywords:ultra-densenetworkarchitecture;millimeterwave;edgecomputing;multi-pointcollaboration

CLDnumber:TN915.02 doi:10.3969/j.issn.1674-8042.2020.01.009

0 Introduction
 5G can be considered that people-centric
communicationextendstobothpeople-centeredand
object-oriented communication. Its system
requirementsareverybroad.Nowthe5Gsystems
providecommunication services mainlyincluding
extreme mobile broad band (eMBB), massive
machinetypecommunication (mMTC)andultra-
reliableMachineTypeCommunication(uMTC).The
eMBBprovidesextremelyhighdatarate,lowlatency
communicationandextremelyhighcoverage.The
mMTC provides wirelessconnectiontotens of
billionsofnetworkdevices.Comparedwithdatarate
themMTCismoreconcernedwiththescalabilityof
connection,efficientdeliveryofsmalldata,broad
areacoverageanddeepcoverage;TheuMTCoffers
ultra-reliable high-availability and low-latency
communicationnetworkservices.Toensurethese
services,5G hasdesignedfourkeytechnologies:
dynamicradioaccessnetwork (DyRAN),minimal
system control plane,content localization and
spectrumtoolbox.Amongthem,DyRAN mainly
provides wirelessaccessnetworksthatsuituser
needsand 5G service combinations.The main
purposeofthesystemistoprovideservicestoultra-
densenetworks(UDNs),nomadicandrelaynodes,
antennabeams,terminalequipmentastemporary

accessnodesforaccessandreturncommunication[1].
 Wefocusontheresearchofultra-densenetworks.
The main challenge ofthe ultra-dense network
scenario is to provide each user with data
transmission requirements that meet a certain
bandwidthin a relatively limited space, while
supportinghighconnectiondensityandhighflow
requirements,andmaintainingserviceconnectionsto
keeptheuseringoodconditionexperience[2].Based
onthedescriptionofUDNarchitecture,weanalyze
millimeterwave(MMW)radiospectrum,high-gain
beam forming,physicallayer frame structure,
resource concentration and edge computing
technology[3].

1 UDNarchitecture
 Increasednetworkdensitycandirectlyincrease
networkcapacity.Whilenetworkdensitycanbe
enhancedbydeployingdensemicrocellsindesignof
5Gnetworksystem.ThegoalrateofUDNdesigned
is10Gbit/sabove.Inordertoachievethisdesign
goal,we mustconsiderthreekeytechnologies:
MMW spectrum,high gain beam forming and
physicallayersubframestructureofUDN[4].

1.1 Millimeterwaves
 ThepropagationofMMWreducesthecoverageto

①
Receiveddate:2019-11-27

 Correspondingauthor:WEIHong-jing(85358838@qq.com)



asmallerarea,therefore NDN networkisthe
inevitableresultofhigh-bandspectrumselection,
whichresultsinahugeincreaseinservicecapacityin
the coverage area. The increase of spectrum

efficiencyismainlycausedbysharpreductionin
interferencesignalsaswellastothehigh-gainbeam
forming[5].Thecentimeterwave(CMW)MMWand
5GspectrumrangeareshowninFig.1.

Fig.1 Centimeterwaves,millimeterwavesand5Gspectrum

 TheMMW bandpresentsahighchallengefor
wirelesscommunications.Thelarge-scalelossof
visible-distancepathgenerallyfollowsfree-spaceloss
andisproportionaltotheradiationattenuationinall
directionsandthesquareoftheincreaseinoperating
frequency[6].Atdifferentfrequencies,theconstant
couplinglosscanremainfrequency-independentifthe
aperturesizeofthetransmittingorreceivingantenna
remainsconstant.Theattenuation offrequency
radiationinalldirections,thatis,thefreespace
loss,isusuallymorethanthecompensationusedin
high-gainantennafortransmittersandreceivers.In
theMMW band,anymovingwirelesssystem will
needtoadapttheantennaarrayorbeam-formingof
warnsector[7].
 Radio frequency (RF) module performance
decreases withfrequencyincreasing.In general,
every10timesthefrequencyincreases,thepower
amplifiercapabilityforagivenintegratedcircuit
technologyisroughly 15dB down,and higher
operating frequencies require small geometries,
whichinevitablyalsoleadstoloweroperatingpower.

1.2 High-gainbeamforming
 Theincreaseinspectralefficiencyismainlydueto
sharplydecreaseofinterferencerelativetouseful
signal,whichresultsfromhigh-gainbeamforming.
Microcelldeploymentsenableshortandmulti-view
wirelesslinks,loweroutputpowerandnewspectrum
access.High-gainbeamformingwithalargenumber
ofantenna elements provides additional energy
efficiency,compensatesforhighpathlossathigher
frequenciesandreducesinterferencefromthesame
physicalresources[8-9].
 The multipleinput multipleoutput (MIMO)
networkutilizesthe degree offreedom (DoF)
providedbyantennastotransmitinformationto
multipleusersonthesametime-frequencyresource,

tofocustheradiatedsignalsontheintendedusers
andtominimizeintercellandintercellinterference.
Bytransmitting the same signalfrom multiple
antennapoints,applyingdifferentphaseshiftsto
eachantenna(differentphaseshiftsmaybeappliedto
differentpartsofthesystembandwidth)makesthe
signalscoherentlyoverlapattheintendedtarget
location.
 Duetothesizeofantennaarray,large-scaleMIMO
technologyusedintheexistingLTEnetworksis
difficultinpractice,however,theMMWtechnology
greatlyreducesthesizeofantennaelementsand
makesitpossibletoimplementlarge-scaleMIMOin
UDNs[10].
 Therearenttransmittingantennasandnrreceiving
antennas,whenthechannelisnarrowband,the
MIMOchannelcapacityisdefinedas

C=∑
nmin

i=1
log1+ P

ntN0
λ2i  , (1)

wherenmin=min(nt,nt),λiisthesingularvalueof
thechannelmatrix,Pistheeffectivepowerof

signal,andthesignal-to-noiseratioisSNR=P
N0

.

 Whenthenumberofantennastendstoinfinity,
n→∞,thecapacityofn×npoint-to-pointMIMO
linkscanbeapproximatedas

lim
n→∞

Cnn(SNR)
n =C(SNR)→Cnn(SNR)≈

nC(SNR). (2)

 Foralargenumberofantennasandusers,scaling
ofthecapacitycanbeachievedbyincreasingthe
numberoftransmittingandreceivingantennas,but
large-scaleMIMOalsofacesvariouschallengesthat
mustbeovercome.Forexample,forpilotpollution,
pilotoverheadshouldbereasonableforlarge-scale
MIMOwithmanychannelcomponentsthatneedto
beestimated.Inthesubsequentoptimizationwork,
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itisnecessarytoconsiderpilotpowercontrolbased
onpilotpowercodedpilotsusingsparsechannel
attributesorrandomuseofpilotsequencesinacellto
overcomepilotpollution.

1.3 UDNphysicallayersubframestructure
 UDNrequirescontinuingtoreducetimedivision
duplex (TDD)handofftimeandenhancedigital
signalprocessingperformanceonthebasisof4G
standard.Itispossibletoquicklyandfullyflexibly
switchbetweensendingandreceivingusingashorter
framelengthandaphysicalframestructureforthe
microcelldesign[11-12].
 Thebi-directionalcontrolportionisembeddedin
eachsubframe,asshowninFig.2,whichallowsa
deviceinthenetworktoreceiveandsendcontrol
signalsineachsubframe,suchasschedulingrequests
andschedulinggrants.Inadditiontoscheduling-
relatedcontrolinformation,thecontrolsectionmay
furtherincludereferencesignalsandsynchronization
signals.

Fig.2 PhysicallayersubframestructureofUDNsystem

 Thedataportioninonesubframecontainsdata
symbols for transmission or reception. The
demodulationreferencesignal(DMRS)forchannel
andinterferencecoordinationislocatedinthefirst
orthogonalfrequencydivisionmultiplexing(OFDM)
symbolinthedynamicdataportionandcanbeused
forprecodingforthesamevector/matrix.
 Fromthepointofprotectionandcontroloverhead,
theshortsubframelengthcanachieve0.25msat
CMWfrequencyassumingthatsubcarrierspacingis
60 kHz,whichfollowsthe harmonized OFDM
principle.WhenthefrequencyisusedinMMW,the
framenumberparameterisfurtherscaled,resulting
inshorterframelengths,suchasabout50μs.

2 Resourceconcentrationandcontent
sinking

2.1 Resourceconcentration
 InterferenceisamajorissueinUDNs.Todothis,
more coordination and cooperation are needed

betweenbasestations.Inaddition,theincreaseof
networkdensityhasputforwardhigherrequirements
on mobility management.Mobileusers wantto
continueseamlessswitching,butfromanetwork
perspective,they wantto minimize management
overheadcausedbyfrequenthandoffsinultra-dense
networks.Howtodesignamoreefficientswitching
mechanismandmobilitymanagementisanurgent
needforafuturewirelessaccessnetwork[13].
 Centralizedradioaccessnetwork (C-RAN)is
basedondistributedandremotebasestation.Ituses
remoteradiounit(RRU)andbasebandunit(BBU)
architecturenetworkingtoconcentrateallorpartof
thebasebandprocessingresourcestoformabaseband
resourcepool,manageand dynamically allocate
them. Whileimproving resource utilization and
reducingenergyconsumption,networkperformance
is enhanced through effective support for
collaborativetechnologies[14].Inthe5Gnetwork,C-
RAN addresses high-frequency,high-bandwidth,
multi-antenna, mass connection and low-latency
requirements by introducing functional
reconfigurationofthecentralizedunit/distributed
unit(CU/DU)andforwardingarchitectureofthe
next-generationfront-haulinterface(NGFI).
 TheBBUfunctionof5Gisreconstructedintotwo
functionalentities,CU and DU.Thefunction
segmentationofCUandDUisdistinguishedbasedon
timelinessofprocessingcontent.TheCU device
mainlyincludesanon-real-timewirelesshigh-layer
protocolstack function,and also supportsthe
deploymentofsomecorenetworkfunctionsandedge
applicationservices.TheDUdevicemainlyprocesses
physicallayerfunctionsandLayer2functionsofreal-
time requirements. To save the transmission
resourcesbetweenthe RRU andthe DU,some
physicallayerfunctionscanalsobemoveduptothe
RRU.
 Intermsofspecificimplementationsolution,the
CUdeviceadoptscommonplatform,whichnotonly
cansupportwirelessnetworkfunctionbutalsohas
theabilitytosupportcorenetworkfunctionandedge
application.TheDUdevicecanbeimplementedby
usingadedicateddeviceplatformorauniversal+
dedicatedhybridplatform,andsupportshigh-density
mathematical computing capabilities. After the
introduction of network functions virtualization
(NFV) framework, unified management and
orchestration (MANO),combined withsoftware
definednetworking(SDN)controllerandtraditional
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operatingandmaintenancecenter(OMC)functional
components,canachieveend-to-endflexibleresource
schedulingandconfigurationcapabilitiesincluding
CU/DUtomeetoperators􀆳rapidon-demandbusiness
deploymentneeds[15].
 Inordertosolvethetransmissionproblembetween
CU/DU/RRU,wecanintroduceNGFIframework.
TheCUisconnectedtotheremoteDUthrougha
switchingnetwork.Thetechnicalfeatureofthis
architectureisthatthefunctionalunitscan be
deployedflexiblyaccordingtoscenarioneeds.When
transportnetworkresourcesaresufficient,wecan
centralizethedeploymentofDUfunctionalunitsto
achievephysicallayercollaboration,butwhenthe
transportnetworkresourcesareinsufficient,wecan
stilldistributethedeploymentofDU processing
unit.
 TheCUfunctionsaretocentrallyconcentratepart
ofthefunctionsoftheoriginalBBU.Itisfully
compatible withbothcentralizeddeploymentand
distributedDUdeployment.Thiscanmaximizethe
abilitytoensurecollaboration,atthesametime,
compatible with different transport network
capabilities.
 C-RANcentralizationin4Gnetworksisthata
certainnumberofBBUsarecentrallyplacedina
largecentralequipmentroom.Withtheintroduction
ofCU/DU and NGFI,C-RANin5G networks
graduallyevolvesintoaconceptoflogicaltwo-level
concentration.Thefirstlevelconcentratesonthe
concept of BBU placement to realize the
concentrationofphysicallayerprocessing.Thishas
theobviousadvantagesofreducingthedifficultyof
siteselection,reducingthenumberofequipment
rooms,andsharingauxiliaryequipment(suchasair
conditioners).We can select the appropriate
application scenarios, selectively small-scale
concentration (suchasthelevelofhundredsof
carriers).Thesecondlevelofconcentrationisthe
concentrationofwirelesshigh-levelprotocolstack
functionsaftertheintroductionofCU/DU.The
existingeNodeBfunctionsaresegmented,andsome
wireless high-level protocolstack functions are
deployedcentrally.
 Corresponding to the concept of two-level
concentration,thefirstlevelfocusesonthesmall-
scalephysicallayerconcentration,andphysicallayer
technologiessuchascoordinatedmulti-point(CoMP)
anddistributedMIMOcanbeintroducedtoachieve
jointlytransmittingandjointlyreceivingbetween

multi-cell/multi-datatransmissionpoints,andto
improvecelledgespectralefficiencyandaverage
throughput.Thesecondlevelofconcentrationisthe
concentration of large-scale wireless high-level
protocolstacks,whichcanserveasanchorpointsof
thecontrolplaneanduserplaneinwirelessservices.
Withtheintroductionof5Gairinterfacesinthe
future,itenablescollaborativecapabilitiessuchas
multi-connectivity,seamless mobility management
andefficientcoordinationofspectrumresources.

2.2 Contentsinking
 Theexistingapplicationsandservicesin4G
networksalsoplacehigherdemandsonlowlatency.
Simplyincreasingthespeedisnotsufficienttomeet
low latency requirementsin various scenarios.
Therefore,contentresourcesneedtobesunkinthe
edgenetwork.Thetechnicalcharacteristicsofmobile
edge computing (MEC)are low latency of
communication,platformizatonofapplicationand
opennessofinteractionlayer,whichcanrealizethe
transformationoftraditionalwirelesscommunication
networkarchitectureaswellasdiscoveryandrelease
ofthepotentialofwirelessnetworkservices.The
traditionalwirelesscommunicationnetworkfromthe
terminaltotheserviceendsinclude userend,
eNodeB,transportbearernetwork,evolvedpacket
core(EPC)andbusinessplatform.Inthelogical
position order, the traditional wireless
communicationnetworkclearlydistinguishesradio
bearernetworkfromservicenetwork (orservice
platform).Aftertheserviceplatformisinthecore
network,thedatathattheuseraccessesfromthe
serviceplatformneedtobetransmittedthroughradio
accessnetwork,transport network and evolved
packetcore.
 The MECtechnologyhasbroughtforwardthe
demand for the change oftraditional network
architecture,andintroducedthe MECequipment
platformbetweenthetraditionalwirelessbasestation
and EPC. MEC equipment platform hardware
consistsofservers,switchesandmemory,asshown
inFig.3.MECsoftwarearchitectureincludescontrol
unit,calculationunitandexchangeunitinthree
parts. Based on the hardware and software
architectureofMECplatform,operatorscansupport
variousbusinessapplicationsbyembeddinginhouse
virtualmachinesandsetupaserviceplatformbehind
theMEC.ThroughlocaldataforwardingandAPI
interfaceopening,theservicedataareforwardedto
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thecorrespondingthethirdpartiesbusinessplatform
tosupportrichandvariedbusinesstypes.Atthe
sametime,becausethebusinesssourcesinkstothe
wirelessaccessnetworkthroughtheMECplatform,

thedelayoftheend-to-endserviceisshortened,the
resourceconsumption ofcore network bylarge
connectionand massiveserviceisreduced,and
servicefeecostisalsoreduced.

Fig.3 MECwirelesscommunicationnetworkarchitecture

 MEC technology also has the technical
characteristicsofopenlevelofinteraction,and
miningandreleaseofwirelessnetworksonbusiness
supportpotential.Atthe mobilenetworkedge,
throughtheopeningofMECdeviceAPIinterface,
operatorsprovideapplicationdevelopersandcontent
providers with cloud computing capabilities,IT
serviceenvironmentsandreal-timeaccesstowireless
networkinformation.Thusthe wireless access
networkfromapurelydatapipelinechangestohave
the value-added service capabilities of wireless
resourcenetwork.Throughthiswirelessresource
network,combiningfunctionssuchaspositioning,
servicediversionandlocalization,and marketing
strategies,operatorscandiversifytheirvalue-added
servicesandenrichthecontentandapplicationsof
digitalservices.
 Whenimplementingalocalcache,theMECneeds
tohaveacacheschedulingfunctionandacontent
storagefunction.Whenauserinitiatesaservice
request,theMECsensesthecontentoftheuser
service request through packet parsing and
determineswhetherthecontentiscached.Ifitis
alreadycached,itisroutedtolocalstorageserver.If
thereis no cache,the packetistransparently
forwardedtocorenetwork.Thelocalforwarding
needs MEC with route resolution and address
translationcapabilitytoimplementlocalforwarding.
Unlikelocalcaches,localforwardingrequiresthat

theterminal􀆳sIPaddressshouldbetranslatedtogain
accesstothelocalnetwork.

3 Access control and interference
coordination

3.1 Accesscontrol
 Inlarge-scalesportsevents,concerts,universities
andotherUDNscenarios,alargenumberofusersin
ashorttimetostartthebusiness,seriouscaseswill
leadtoasharpdeclineinwirelessconnectivityand
userexperiencesignificantlylowers.5G network
designsalarge-capacitycallattemptpersecond
(CAPS)toberesponsibleforthesuddenimpactof
large-capacitybusiness.CAPScapability measures
the base station􀆳s ability to handle concurrent
signaling.Ingeneral,terminalaccesstothenetwork
consistsoftwoprocesses:firstaccesstothenetwork
andthenallocationofresources.Theformerisa
randomaccessprocess,whichisthecontrolchannel
andtrafficchannelallocationprocess.Randomaccess
isanecessaryprocessforestablishingaradiolink
betweenaterminalandanetwork.Onlywhenthe
randomaccessprocessiscompleted,thebasestation
and the terminal can perform regular data
transmissionandreception.Throughtherandom
accessprocedure,the UEcanimplementuplink
synchronizationwiththeevolvednodeB(eNB)and
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applyforuplinkresources.
 Takingintoaccountthewirelessresourceoftheair
interface of base station and limited hardware
resourcesofthedevice,thebasestationcanonly
supportacertainnumberofconnectedusers,cell
activationusersandbearers.Therefore,whenthe
terminalrandomlyaccessesthenetwork,thebase
stationneedstoaccesstheaccessrequestcontrol.In
thecaseofensuringthenumberofusersandquality
ofservice (QoS),asmanyusersaspossibleare
allowedtoaccessthenetwork.Toensurethenew
accessbearer QoS,weneedtoimprovesystem
capacityandresourceutilization.
 Aftertheterminalaccessesthenetworkrandomly,
thebasestationallocatestheuplinkanddownlink
resourcesaccordingtodatatransmissionrequest.
ThedatatransmissionintheLTEsystemincludes
twoprocessesofuplinkschedulinganddownlink
scheduling.Duringuplinkscheduling,theUEsends
aschedulingrequestthrough an uplink control
channel,andrequestsanuplinkresourcefromthe
eNB.TheeNBnotifiesthe UEoftheresource
allocationresultthroughadownlinkcontrolchannel.
TheUEcanknow atwhichtime whichcarrier
transmitstheuplinkdata,andusesthemodulation
andcodingscheme.TheeNBdynamicallyallocates
resourcestoaUEateachtransmissiontimeinterval
(TTI)andtransmitsacorrespondingcell-radio
network temporary identifier (C-RNTI)on a
downlink control channel. During downlink
scheduling,theeNBallocatesdownlinkresourcesfor
theUEaccordingtothedownlinkchannelquality
reportedbytheUE,andpopulatesthedataonthe
PDSCHaccordingtotheresourceallocationresult.
 CAPSreferstotheabilityofthedevicetohandle
concurrentsignaling.Theprocessingcapabilitiesof
thebasestationcontrolboardandbasebandboardare
limited.EachsignalingmessageconsumestheCPU
resourcesofthecontrolboardorbasebandboard.
TheCPUloadreflectstheuseofCPUresources.
When the terminal accesses the TD-LTE cell
uniformlyandthesignalinginboundandoutbound
trafficper unittimeislowerthan the CAPS
capabilityofthebasestation,thesignalingtraffic
speedissmoothandtheusercanaccessthecell
quickly.Whenalargenumberofterminalsinthecell
frequentlyinitiateaserviceandtriggerarandom
access,theconcurrentsignalingtrafficleadsto
signalingcongestion,thustheCPUloadincreases
andthesignalingprocessingcapabilitydecreases.

3.2 Interferencecoordination
 Thefrequency reusefactors of4G and 5G
networksareusually1orverycloseto1.Inthis
case,thesystemismainlyinterference-limited,and
performancecannotbeimprovedbysimplyincreasing
thetransmissionpower.EspeciallyinUDN,dense
overlappingofsignalsandinterferenceisobviously
sub-optimaliftheinterferenceissimplytreatedas
whitenoise,neglectingthecharacteristicthatthe
interferencesignalcanbeusedtoimprovethequality
ofthereceivedsignal.Theeffectsofinterferencecan
be mitigated by various receivers, such as
interference rejection combining (IRC), where
multiplereceivingantennasandsubsequentreceiving
filters attenuate interference to some extent.
Interferencecanbedecodedandcanceled,suchas
networkassistantinterferencecanceling(NAIC).On
thetransmitterside,interferencecanbepartially
avoidedbyperforminginterferenceawareprecoding.
 Insummary,interferencecoordinationisthejoint
transmissionofsignalsbyvariousnodesinthe
downlink.Thesignaliscoherentlyoverlappedatthe
intendedreceiveranddestructivelyoverlappedatthe
interferedreception,whilesignalsfromothercells
canberegardedasusefulsignalenergyinsteadof
interference.Intheuplink,multiplenodes may
jointlyreceiveanddecodesignalsfrommultipleUEs.
Thiskindofendingiscollectivelyreferredtoas
CoMP,meaningthatmultiplenodesinthenetwork
coordinateorcooperatetomitigatetheimpactof
interference.
 Uplink multi-pointcooperation (UL CoMP)
functionselectseligibleUEsforjointreceptionof
multi-cellantennas,soforULCoMP-enabledUEs,
itissimilartoincreasingthenumberofreceive
antennasandgainingthegainfromincreasingthe
numberofantennas.Therearetwosourcesofgain
forULCoMPwhentheUEislocatedindifferent
geographicallocations:signalcombininggain(UEis
atcelledge)andinterferencesuppressiongain(UEis
atanycelllocation).
 SignalmergergaindiagramisshowninFig.4(a).
TheUEislocatedattheedgeofacelloratthe
overlapoftwocells.Thetransmittedsignalcanbe
simultaneouslyreceivedbytheantennasofdifferent
cells.ThejointreceptionbytheULCoMPimproves
thereceivedsignalquality,andobtainsobvious
signalcombinationgain.
 Interferencesuppressiongaindiagramisshownin
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Fig.4(b).TheeNodeB choosestoperform UL
CoMPduetointerferencefrom cell-edgeusers.
Whenco-receptionofULCoMPisperformed,co-
interference suppression algorithm is used to
suppressco-channelinterferencesoastoobtain
interferencesuppression gainforcelledge user
(UE1). The magnitude of the interference
suppressiongainobtainedbyUE0isonlyrelatedto
thelocationofUE1.Thegreatertheinterference
fromUE1toUE0,themoreobvioustheinterference
suppressioneffect.

Fig.4 ULCoMPgaindiagram

4 Conclusion

 UDNscenariosusuallyinvolvealargenumberof
peoplegatheringinlimitedareas,andvisitorswant
tosharehigh-definitionpicturesandvideos with
familyandfriendsinrealtime,whichcreateshuge
trafficpressure.Thetraditionalnetworkcapacityis
farfromenoughtomeettheneedsofusers.The
mainchallengeoftheUDNscenarioistoprovide
eachuserwithdatatransmissionthatnotonlymeets
certainbandwidthrequirementsinarelativelylimited
space,butalsosupportshighconnectiondensityand
hightrafficrequirements.Thereisalsoaneedto
safeguardserviceconnectionssothatusersmaintaina
goodexperience.
 UDNsneedto dramaticallyincreasenetwork
densityanddecreasethenumberofactiveusersina
singlestation,whichrequirestheuseofanew
collaborative-basedairinterfaceforflexiblespectrum
utilization.Onthebasisofusingmillimeterwavesto
realizethecentralized useoflarge-scale MIMO
antennas.Forlargewirelessresources,wecanuse
resource-intensiveC-RANtechnology.Forservices
concentratedinthedemandofultra-densescenes,we
canuseMECtechnologytosinkcontentresourcesto
thewirelessdevicetoshortenserviceresponsedelay.
Duetothesignalandinterferencegeneratedbythe

denseantenna,accesscontrolCAPSandinterference
coordination CoMP need to be considered.In
addition,we need to plan reasonable mobility
management,predictiontechnologyandswitching
optimization.
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5G密集组网架构中的集中与协同
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摘 要: 超密集网络场景指大量的人聚集在有限的区域形成集中的宽带数据业务需求的场景。超密集网络

会产生巨大的流量压力,传统的网络能力远远不足以承载用户的需求。本文在阐述超密集网络组网架构的

基础上,对毫米波无线频谱、高增益的波束赋型、物理层帧结构以及资源集中与边缘计算技术进行了分析,
并对在密集组网架构中必然产生的覆盖与干扰共生所要求的协作技术以及集中接入的接入控制技术进行了

综合的分析探讨。
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