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ANINTEGRATEDACCESSANDBACKHAULNODECONFIGURATION 

CROSS-REFERENCETORELATEDAPPLICATIONS 

110001]ThisapplicationclaimsprioritytoUnitedStatesPatentApplicationSerialNumber 
S 63/156,256 entitled 'APPARATUSES, METHODS, AND SYSTEMS FOR SPATIAL 

RESOURCEMANAGEMENTININTEGRATEDACCESSANDBACKHAUL"andfiledon 

March3,2021forMajid 9 

Ohanbannejadwhichisincorporatedhereinbyreferenceinitsentirety.  
FIELD 

[0002]Thesubjectmatterdisclosedhereinrelatesgenerallytowirelesscommunications 

10 andmoreparticularlyrelatestoanintegratedaccessandbackhaulnodeconfiguration.  

BACKGROUND 

[0003]Incertainwirelesscommunicationsnetworksintegratedaccessandbackhaul 

(lAB")systemsmaybeused.InsuchnetworksthelABnodesintheJABsystemmayhave 

multipleantennapanelsoperatingwithsimultaneoustransmissionsandreceptions.  

15 BRIEFSUMMARY 

[0004]Methodsforanintegratedaccessandbackhaulnodeconfigurationaredisclosed.  

Apparatusesandsystemsalsoperformthefunctionsofthemethods.Oneembodimentofamethod 

includesreceivingatanintegratedaccessandbackhaul(JAB)nodeincludinganJABmobile 

terminal(IAB-MT)andanlABdistributedunit(IAB-DU),afirstconfigurationofareference 

20 signalassociatedwiththeIAB-DU.Insomeembodimentsthemethodincludesreceivingasecond 

theresourceissoft.Incertainembodimentsthemethodincludesreceivingacontrolmessage 

fromaparentnode.Thecontrolmessageincludesanindextothereferencesignal.Invarious 

embodimentsthemethodincludesreceivinganavailabilityindicationfromtheparentnode.The 

25 availabilityindicationindicateswhethertheresourceisavailable. Insomeembodimentsthe 

methodincludesdeterminingwhethertoperformafirstoperationbythelAB-MTandasecond 

operationbytheIAB-DUsimultaneouslybasedondeterminingthat:thesecondtransmissionuses 

thereferencesignalasasourceofaspatialquasi-collocation(QCL);andtheavailabilityindication 

indicatesthattheresourceisavailable.  

30 [0005]Oneapparatusforanintegratedaccessandbackhaulnodeconfigurationincludes 

anintegratedaccessandbackhaul(JAB)nodeincludinganJABmobileterminal(IAB-MT)and 

anJABdistributedunit(IAB-DU).Insomeembodimentstheapparatusincludesareceiverthat: 

receivesafirstconfigurationofareferencesignalassociatedwiththeIAB-DU;receivesasecond 

configurationofaresourceassociatedwiththeIAB-DU.Thesecondconfigurationindicatesthat
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configurationofarcsourccassociatcdwiththcJAB-DUwhcrcinthcsceondconfiguration 

indicatesthattheresourceissoftreceivesacontrolmessagefromaparentnodewhereinthe 

controlmessageincludesanindextothereferencesignalandreceivesanavailabilityindication 

fromtheparentnode.Theavailabilityindicationindicateswhethertheresourceisavailable.In 

5 variousembodimentstheapparatusincludesaprocessorthatdetermineswhethertoperforma 

firstoperationbytheJAB-MTandasecondoperationbytheJAB-DUsimultaneouslybasedon 

determiningthat:thesecondtransmissionusesthereferencesignalasasourceofaspatialquasi

collocation(QCL);andtheavailabilityindicationindicatesthattheresourceisavailable.  

[0006]Anotherembodimentofamethodforanintegratedaccessandbackhaulnode 

10 configurationincludestransmiftingfromaparentnodeafirstconfigurationofareferencesignal 

associatedwithanintegratedaccessandbackhaul(JAB)distributedunit(JAB-D1J)toanJAB 

node. TheJABnodeincludesanJABmobileterminal(JAB-MT)andtheJAB-DU. Jnsome 

embodimentsthemethodincludestransmittingasecondconfigurationofaresourceassociated 

withtheJAB-DUtotheJABnode.Thesecondconfigurationindicatesthattheresourceissoft.  

15 JncertainembodimentsthemethodincludestransmittingacontrolmessagetotheJABnode.The 

controlmessageincludesanindextothereferencesignal.Jnvariousembodimentsthemethod 

includestransmiftinganavailabilityindicationtotheJABnode. Theavailabilityindication 

indicateswhethertheresourceisavailable.WhethertoperformafirstoperationbytheJAB-MT 

andasecondoperationbytheJAB-DUsimultaneouslyisdeterminedbasedondeterminingthat: 

20 thesecondtransmissionusesthereferencesignalasasourceofaspatialquasi-collocation(QCL); 

andtheavailabilityindicationindicatesthattheresourceisavailable.  

includesaparentnode. Jnsomeembodimentstheapparatusincludesatransmitterthat:transmits 

afirstconfigurationofareferencesignalassociatedwithanintegratedaccessandbackhaul(JAB) 

25 distributedunit(JAB-DU)toanJABnodewhereintheJABnodeincludesanJABmobileterminal 

(JAB-MT)andtheJAB-DUtransmitsasecondconfigurationofaresourceassociatedwiththe 
JAB-DUtotheJABnodewhereinthesecondconfigurationindicatesthattheresourceissoft~ 

transmitsacontrolmessagetotheJABnodewhereinthecontrolmessageincludesanindextothe 

referencesignaLandtransmitsanavailabilityindicationtotheJABnode. Theavailability 

30 indicationindicateswhethertheresourceisavailable.Whethertoperformafirstoperationbythe 

JAB-MTandasecondoperationbytheJAB-DUsimultaneouslyisdeterminedbasedon 

determiningthat:thesecondtransmissionusesthereferencesignalasasourceofaspatialquasi

collocation(QCL);andtheavailabilityindicationindicatesthattheresourceisavailable.  

[0007]Anotherapparatusforanintegratedaccessandbackhaulnodeconfiguration
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BRIEFDESCRIPTIONOFTHEDRAWINGS 

[0008]Amoreparticulardescriptionoftheembodimentsbrieflydescribedabovewillbe 

renderedbyreferencetospecificembodimentsthatareillustratedintheappendeddrawings.  

Understandingthatthesedrawingsdepictonlysomeembodimentsandarenotthereforetobe 

5 consideredtobelimitingofscopetheembodimentswillbedescribedandexplainedwith 

additionalspecificityanddetailthroughtheuseoftheaccompanyingdrawingsinwhich: 

[0009]Figure1isaschematicblockdiagramillustratingoneembodimentofawireless 

communicationsystemforanintegratedaccessandbackhaulnodeconfiguratiow 

110010]Figure2isaschematicblockdiagramillustratingoneembodimentofanapparatus 
10 thatmaybeusedforanintegratedaccessandbackhaulnodeconfiguration 

110011]Figure3isaschematicblockdiagramillustratingoneembodimentofanapparatus 

thatmaybeusedforanintegratedaccessandbackhaulnodeconfiguratiow 

110012]Figure4isaschematicblockdiagramillustratingoneembodimentofanJAB 

systeminstandalonemode 

15 [0013]Figure5isaschematicblockdiagramillustratinganotherembodimentofasystem 

110014]Figure6isaschematicblockdiagramillustratingoneembodimentofan 

AvailabilityCombinationsPerCellIB; 

110015]Figure7isaschematicblockdiagramillustratingoneembodimentofan 

AvailabilityIndicatorlB* 

20 [0016]Figure8isaschematicblockdiagramillustratingoneembodimentofASN.1code; 

[0017]Figure9isaschematicblockdiagramillustratingoneembodimentofamethodfor 

[0018]Figure10isaschematicblockdiagramillustratingoneembodimentofanlAB 

systemwithsingle-panelandmulti-panelJABnodes 

25 [0019]Figure11isaschematicblockdiagramillustratingoneembodimentoftypesof 

simultaneoustransmissionand/orreceptionoperations.  

[0020]Figure12isaschematicblockdiagramillustratingoneembodimentofasystem 

includingamulti-hopJABscenario* 

[0021]Figure13isaschematicblockdiagramillustratingoneembodimentofa 

30 configurationlB* 

[0022]Figure14isaschematicblockdiagramillustratingoneembodimentofaTCJstate 

definition* 

[0023]Figure15isaschematicblockdiagramillustratingoneembodimentofanHandS 

configurations 

QCLindicationinNR
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[0024]Figure16isaschematicblockdiagramillustratingoneembodimentofanHandS 
configurationwithinaTCJstateconfiguratiom 

'I 

[0025]Figure17isaschematicblockdiagramillustratingoneembodimentofresource 

configurations 

5 [0026]Figure18isaschematicblockdiagramillustratingoneembodimentofaTCJstate 

configurations 

[0027]Figure19isaschematicblockdiagramillustratingoneembodimentofanJABnode 

configuration* 

[0028]Figure20isaschematicblockdiagramillustratingoneembodimentofasystem 

10 withinterfacescenariosforsimultaneousJAB-DUandJAB-MToperationw 

[0029]Figure21isaflowblockdiagramillustratingoneembodimentofamethodofa 

firstconfigurationembodiment 

[0030]Figure22isaflowblockdiagramillustratingoneembodimentofamethodofa 

firstconfigurationembodiment 

15 [0031]Figure23isaflowblockdiagramillustratingoneembodimentofamethodofa 

firstconfigurationembodiment 

[0032]Figure24isaflowblockdiagramillustratingoneembodimentofamethodofa 

firstconfigurationembodiment 

[0033]Figure25isaflowblockdiagramillustratingoneembodimentofamethodofa 

20 firstconfigurationembodiment 

[0034]Figure26isaflowchartdiagramillustratingoneembodimentofamethodforan 

[0035]Figure27isaflowchartdiagramillustratinganotherembodimentofamethodfor 

anintegratedaccessandbackhaulnodeconfiguration.  

25 DETAJLEDDESCRJPTJON 

[0036]Aswillbeappreciatedbyoneskilledintheartaspectsoftheembodimentsmaybe 

embodiedasasystemapparatusmethodorprogramproduct.Accordinglyembodimentsmay 

taketheformofanentirelyhardwareembodimentanentirelysoftwareembodiment(including 

firmwareresidentsoftware micro-code etc.)oranembodimentcombiningsoftwareand 

30 hardwareaspectsthatmayallgenerallybereferredtohereinasaC'circuit" "module"orC'system." 

Furthermoreembodimentsmaytaketheformofaprogramproductembodiedinoneormore 

computerreadablestoragedevicesstoringmachinereadablecodecomputerreadablecodeand/or 

programcodereferredhereafterascode. Thestoragedevicesmaybetangiblenon-transitory, 

integratedaccessandbackhaulnodeconfigurationand
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and/ornon-transmission.Thcstoragedevicesmaynotembodysignals.Inacertainembodiment, 

thestoragedevicesonlyemploysignalsforaccessingcode.  

[0037]Certainofthefunctionalunitsdescribedinthisspecificationmaybelabeledas 

modules inordertomoreparticularlyemphasizetheirimplementationindependence. For 

5 exampleamodulemaybeimplementedasahardwarecircuitcomprisingcustomvery-large-scale 

integration('VLSI")circuitsorgatearraysoff-the-shelfsemiconductorssuchaslogicchips, 

transistorsorotherdiscretecomponents.Amodulemayalsobeimplementedinprogrammable 

hardwaredevices suchasfieldprogrammablegate arrays, programmablearraylogic, 

programmablelogicdevicesorthelike.  

10 [0038]Modulesmayalsobeimplementedincodeand/orsoftwareforexecutionbyvarious 

typesofprocessors.Anidentifiedmoduleofcodemayforinstanceincludeoneormorephysical 

orlogicalblocksofexecutablecodewhichmayforinstancebeorganizedasanobjectprocedure, 

orfunction.Neverthelesstheexecutablesofanidentifiedmoduleneednotbephysicallylocated 

togetherbutmayincludedisparateinstructionsstoredindifferentlocationswhichwhenjoined 

15 logicallytogetherincludethemoduleandachievethestatedpurposeforthemodule.  

[0039]Indeedamoduleofcodemaybeasingleinstructionormanyinstructionsand 

mayevenbedistributedoverseveraldifferentcodesegmentsamongdifferentprogramsand 

acrossseveralmemorydevices.Similarlyoperationaldatamaybeidentifiedandillustratedherein 

withinmodulesandmaybeembodiedinanysuitableformandorganizedwithinanysuitabletype 

20 ofdatastructure. Theoperationaldatamaybecollectedasasingledatasetormaybedistributed 

overdifferentlocationsincludingoverdifferentcomputerreadablestoragedevices. Where 

oneormorecomputerreadablestoragedevices.  

[0040]Anycombinationofoneormorecomputerreadablemediummaybeutilized.The 

25 computerreadablemediummaybeacomputerreadablestoragemedium.Thecomputerreadable 

storagemediummaybeastoragedevicestoringthecode.Thestoragedevicemaybeforexample, 

butnotlimitedtoanelectronicmagneticopticalelectromagneticinfraredholographic, 

micromechanicalorsemiconductorsystemapparatusordeviceoranysuitablecombinationof 

theforegoing.  

30 [0041]Morespecificexamples(anon-exhaustivelist)ofthestoragedevicewouldinclude 

thefollowing:anelectricalconnectionhavingoneormorewiresaportablecomputerdiskeftea 

harddiskarandomaccessmemory("RAM"),aread-onlymemory("ROM"),anerasable 

programmableread-onlymemory("EPROM"orFlashmemory),aportablecompactdiscread

onlymemory("CD-ROM"),anopticalstoragedeviceamagneticstoragedeviceoranysuitable 

moduleorportionsofamoduleareimplementedinsoftwarethesoftwareportionsarestoredon
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combinationoftheforegoing.Inthecontextofthisdocumentacomputerreadablestorage 

mediummaybeanytangiblemediumthatcancontainorstoreaprogramforusebyorin 

connectionwithaninstructionexecutionsystemapparatusordevice.  

[0042]Codeforcarryingoutoperationsforembodimentsmaybeanynumberoflinesand 

5 maybewritteninanycombinationofoneormoreprogramminglanguagesincludinganobject 

orientedprogramminglanguagesuchasPythonRubyJavaSmalltalkC++,orthelikeand 

conventionalproceduralprogramminglanguagessuchasthe"C"programminglanguageorthe 

likeand/ormachinelanguagessuchasassemblylanguages.Thecodemayexecuteentirelyonthe 

userscomputerpartlyontheuserscomputerasastand-alonesoftwarepackagepartlyonthe 

10 userscomputerandpartlyonaremotecomputerorentirelyontheremotecomputerorserver.In 

thelafterscenanotheremotecomputermaybeconnectedtotheuserscomputerthroughanytype 

ofnetworkincludingalocalareanetwork("LAN")orawideareanetwork('WAN"),orthe 

connectionmaybemadetoanexternalcomputer(forexamplethroughtheInternetusingan 

InternetServiceProvider).  
15 C' CC 

eerence rougou isspeciicaionLO oneemuoulmenL anembodiment" 

orsimilarlanguagemeansthataparticularfeaturestructureorcharacteristicdescribedin 

connectionwiththeembodimentisincludedinatleastoneembodiment.Thusappearancesofthe 
CC. CC 

phrases inoneembodiment," inanembodiment,"andsimilarlanguagethroughoutthis 
CC specificationmaybutdonotnecessarilyallrefertothesameembodimentbutmeanoneormore 

20 butnotallembodiments"unlessexpresslyspecifiedotherwise. ThetermsCC, 
CC 9 CC' 

comprising, CChaving andvanationsthereofmean includingbutnotlimitedto,"unless 

itemsaremutuallyexclusiveunlessexpresslyspecifiedotherwise.ThetermsCC ~' CC 

alsorefertoCC 
oneormoreunlessexpresslyspecifiedotherwise.  

25 [0044]Furthermore, the described features, structures, or characteristics ofthe 

embodimentsmaybecombinedinanysuitablemanner.Inthefollowingdescriptionnumerous 

specificdetailsareprovidedsuchasexamplesofprogrammingsoftwaremodulesuserselections, 

networktransactionsdatabasequeriesdatabasestructureshardwaremoduleshardwarecircuits, 

hardwarechipsetc.,toprovideathoroughunderstandingofembodiments. Oneskilledinthe 

30 relevantartwillrecognizehoweverthatembodimentsmaybepracticedwithoutoneormoreof 

thespecificdetailsorwithothermethodscomponentsmaterialsandsoforth.Inotherinstances, 

well-knownstructuresmaterialsoroperationsarenotshownordescribedindetailtoavoid 

obscuringaspectsofanembodiment.  

expresslyspecifiedotherwise.Anenumeratedlistingofitemsdoesnotimplythatanyorallofthe
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[0045]Aspcctsoftheembodimentsaredescribedbelowwithreferencetoschematic 

flowchartdiagramsand/orschematicblockdiagramsofmethodsapparatusessystemsand 

programproductsaccordingtoembodiments.Itwillbeunderstoodthateachblockoftheschematic 

flowchartdiagramsand/orschematicblockdiagramsandcombinationsofblocksintheschematic 

5 flowchartdiagramsand/orschematicblockdiagramscanbeimplementedbycode.Thecodemay 

beprovidedtoaprocessorofageneralpurposecomputerspecialpurposecomputerorother 

programmabledataprocessingapparatustoproduceamachinesuchtattheinstructionswhich 

executeviatheprocessorofthecomputerorotherprogrammabledataprocessingapparatuscreate 

meansforimplementingthefunctions/actsspecifiedintheschematicflowchartdiagramsand/or 

10 schematicblockdiagramsblockorblocks.  

[0046]Thecodemayalsobestoredinastoragedevicetatcandirectacomputerother 

programmabledataprocessingapparatusorotherdevicestofunctioninaparticularmannersuch 

thatteinstructionsstoredintestoragedeviceproduceanarticleofmanufactureincluding 

instructionswhichimplementtefunction/actspecifiedinteschematicflowchartdiagrams 

15 and/orschematicblockdiagramsblockorblocks.  

[0047]Thecodemayalsobeloadedontoacomputeroterprogrammabledataprocessing 

apparatusoroterdevicestocauseaseriesofoperationalstepstobeperformedonthecomputer, 

oterprogrammableapparatusoroterdevicestoproduceacomputerimplementedprocesssuch 

thatthecodewhichexecuteontecomputeroroterprogrammableapparatusprovideprocesses 

20 forimplementingthefunctions/actsspecifiedinteflowchartand/orblockdiagramblockor 

blocks.  

i1lustratethearchitecture, functionalityandoperationofpossibleimplementationsofapparatuses, 

systemsmetodsandprogramproductsaccordingtovariousembodiments.Inthisregardeach 

25 blockintheschematicflowchartdiagramsand/orschematicblockdiagramsmayrepresenta 

modulesegmentorportionofcodewhichincludesoneormoreexecutableinstructionsofthe 

codeforimplementingthespecifiedlogicalfunction(s).  

[0049]Itshouldalsobenotedthatinsomealternativeimplementationsthefunctions 

notedinteblockmayoccuroutofteordernotedintheFigures.Forexampletwoblocksshown 

30 insuccessionmayinfactbeexecutedsubstantiallyconcurrentlyortheblocksmaysometimes 

beexecutedintereverseorderdependingupontefunctionalityinvolved.Otherstepsand 

metodsmaybeconceivedtatareequivalentinfunctionlogicoreffecttooneormoreblocks, 

orportionsthereofoftheillustratedFigures.  

[0048]Theschematicflowchartdiagramsand/orschematicblockdiagramsintheFigures
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[0050]Althoughvariousarrowtypcsandlinctypesmaybcemployedintheflowchart 

and/orblockdiagrams theyareunderstoodnottolimitthescopeofthecorresponding 

embodiments.Indeedsomearrowsorotherconnectorsmaybeusedtoindicateonlythelogical 

flowofthedepictedembodiment.Forinstanceanarrowmayindicateawaitingormonitoring 

5 periodofunspecifieddurationbetweenenumeratedstepsofthedepictedembodiment.Itwillalso 

benotedthateachblockoftheblockdiagramsand/orflowchartdiagramsandcombinationsof 

blocksintheblockdiagramsand/orflowchartdiagramscanbeimplementedbyspecialpurpose 

hardware-basedsystemsthatperformthespecifiedfunctionsoractsorcombinationsofspecial 

purposehardwareandcode.  

10 [0051]Thedescriptionofelementsineachfiguremayrefertoelementsofproceeding 

figures.Likenumbersrefertolikeelementsinallfiguresincludingalternateembodimentsoflike 

elements.  

[0052]Figure1depictsanembodimentofawirelesscommunicationsystem100foran 

integratedaccessandbackhaulnodeconfiguration. Inoneembodimentthewireless 

15 communicationsystem100includesremoteunits102andnetworkunits104. Eventhougha 

specificnumberofremoteunits102andnetworkunits104aredepictedinFigure1,oneofskill 

intheartwillrecognizethatanynumberofremoteunits102andnetworkunits104maybe 

includedinthewirelesscommunicationsystem100.  

[0053]Inoneembodimenttheremoteunits102mayincludecomputingdevicessuchas 

20 desktopcomputerslaptopcomputerspersonaldigitalassistants("PDAs"),tabletcomputers, 

smartphonessmarttelevisions(e.g.,televisionsconnectedtotheInternet),set-topboxesgame 

devices(e.g.,routersswitchesmodems),aerialvehiclesdrones orthelike. Income 

embodimentstheremoteunits102includewearabledevicessuchassmartwatchesfitnessbands, 

25 opticalhead-mounteddisplaysorthelike.Moreovertheremoteunits102maybereferredtoas 

subscriberunitsmobilesmobilestationsusersterminalsmobileterminalsfixedterminals, 

subscriberstations, UBuserterminalsadeviceorbyotherterminologyusedintheart.The 

remoteunits102maycommunicatedirectlywithoneormoreofthenetworkunits104viaUL 

communicationsignals.Incertainembodimentstheremoteunits102maycommunicatedirectly 

30 withotherremoteunits102viasidelinkcommunication.  

[0054]Thenetworkunits104maybedistributedoverageographicregion.Incertain 

embodimentsanetworkunit104mayalsobereferredtoand/ormayincludeoneormoreofan 

accesspointanaccessterminalabaseabasestationalocationserveracorenetwork("CN"), 

aradionetworkentityaNode-Banevolvednode-B("eNB"),a50node-B("gNB"),aHome 

consolessecuritysystems(includingsecuritycameras),vehicleon-boardcomputersnetwork
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Nodc-Barclaynodeadeviceacorenetworkanaerialserveraradioaccessnodeanaccess 

point("AP"),newradio("NW'),anetworkentityanaccessandmobilitymanagementfunction 

('~AMF"),aunifieddatamanagement('~UDM"),aunifieddatarepository("TJDR"),aUDM/UDR, 

apolicycontrolfunction("PCF"),aradioaccessnetwork("RAN"),anetworksliceselection 

5 function("NSSF"),anoperations administration andmanagement("OAM"),asession 

managementfunction("SMF"),auserplanefunction("IJPF"),anapplicationfunctionan 

authenticationserverfunction("AUSF"),securityanchorfunctionality("SEAF"),trustednon

3GPPgatewayfunction("TNGF"),orbyanyotherterminologyusedintheart.Thenetworkunits 

104aregenerallypartofaradioaccessnetworkthatincludesoneormorecontrollers 

10 communicablycoupledtooneormorecorrespondingnetworkunits104.Theradioaccessnetwork 

communicablycoupledtooneormorecorenetworkswhichmaybecoupledtoother 

networksliketheInternetandpublicswitchedtelephonenetworksamongothernetworks.These 

andotherelementsofradioaccessandcorenetworksarenotillustratedbutarewellknown 

generallybythosehavingordinaryskillintheart.  

15 [0055]Inoneimplementationthewirelesscommunicationsystem100iscompliantwith 

NRprotocolsstandardizedinthirdgenerationpartnershipproject("3GPP"),whereinthenetwork 

unit104transmitsusinganOFDMmodulationschemeonthedownlink("DL")andtheremote 

units102transmitontheuplink("ilL")usingasingle-carrierfrequencydivisionmultipleaccess 

("SC-FDMA")schemeoranorthogonalfrequencydivisionmultiplexing("OFDM")scheme.  

20 Moregenerallyhoweverthewirelesscommunicationsystem100mayimplementsomeother 

openorproprietarycommunicationprotocolforexampleWiMAXinstituteofelectricaland 

("GSM"),generalpacketradioservice("GPRS"),universalmobiletelecommunicationssystem 

("UMTS"),longtermevolution("LTE")variants codedivisionmultipleaccess2000 

25 ('~CD~2000"),Bluetooth®,ZigBeeSigfoxxamongotherprotocols.Thepresentdisclosureis 

notintendedtobelimitedtotheimplementationofanyparticularwirelesscommunicationsystem 

architectureorprotocol.  

[0056]Thenetworkunits104mayserveanumberofremoteunits102withinaserving 

areaforexampleacelloracellsectorviaawirelesscommunicationlink.Thenetworkunits104 

30 transmitDLcommunicationsignalstoservetheremoteunits102inthetimefrequencyand/or 

spatialdomain.  
9 

[0057]Invanousembodimentsanetworkunit104mayreceiveatanintegratedaccess 

andbackhaul(JAB)nodeincludinganlABmobileterminal(IAB-MT)andanJABdistributedunit 

(JAB-DU),afirstconfigurationofareferencesignalassociatedwiththeJAB-DU. Income 

electronicsengineers(IEEE")802.11variantsglobalsystemformobilecommunications
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cmbodimcntsthenctworkunit104mayrcccivcasceondconfigurationofaresourceassociated 

withtheIAB-DU. Thesecondconfigurationindicatesthattheresourceissoft. Incertain 

embodimentsthenetworkunit104mayreceiveacontrolmessagefromaparentnode.Thecontrol 

messageincludesanindextothereferencesignal.Invariousembodimentsthenetworkunit104 

5 mayreceiveanavailabilityindicationfromtheparentnode.Theavailabilityindicationindicates 

whethertheresourceisavailable.Insomeembodimentsthenetworkunit104maydetermine 

whethertoperformafirstoperationbythelAB-MTandasecondoperationbytheJAB-DU 

simultaneouslybasedondeterminingthat:thesecondtransmissionusesthereferencesignalasa 
4 

sourceofaspatialquasi-collocation(QCL);andtheavailabilityindicationindicatesthatthe 
10 resourceisavailable.Accordinglythenetworkunit104maybeusedforanintegratedaccessand 

backhaulnodeconfiguration.  

[0058]Incertainembodimentsanetworkunit104maytransmitfromaparentnodea 

firstconfigurationofareferencesignalassociatedwithanintegratedaccessandbackhaul(JAB) 

distributedunit(JAB-DU)toanlABnode.TheJABnodeincludesanJABmobileterminal(JAB

15 MT)andtheJAB-DU. Insomeembodimentsthenetworkunit104maytransmitasecond 

configurationofaresourceassociatedwiththeJAB-DUtotheJABnode. Thesecond 

configurationindicatesthattheresourceissoft.Incertainembodimentsthenetworkunit104 

maytransmitacontrolmessagetotheJABnode.Thecontrolmessageincludesanindextothe 

referencesignal. Invariousembodimentsthenetworkunit104maytransmitanavailability 

20 indicationtotheJABnode.Theavailabilityindicationindicateswhethertheresourceisavailable.  

WhethertoperformafirstoperationbytheJAB-MTandasecondoperationbytheJAB-DU 

referencesignalasasourceofaspatialquasi-collocation(QCL);andtheavailabilityindication 

indicatesthattheresourceisavailable.Accordinglythenetworkunit104maybeusedforan 

25 integratedaccessandbackhaulnodeconfiguration.  

[0059]Figure2depictsoneembodimentofanapparatus200thatmaybeusedforan 

integratedaccessandbackhaulnodeconfiguration.Theapparatus200includesoneembodiment 

oftheremoteunit102.Furthermoretheremoteunit102mayincludeaprocessor202,amemory 

204,aninputdevice206,adisplay208,atransmitter210andareceiver212. Income 

30 embodimentstheinputdevice206andthedisplay208arecombinedintoasingledevicesuchas 

atouchscreen.Incertainembodimentstheremoteunit102maynotincludeanyinputdevice206 

and/ordisplay208.In 4 

vanousembodimentstheremoteunit102mayincludeoneormoreofthe 
processor202,thememory204,thetransmitter210,andthereceiver212,andmaynotincludethe 

inputdevice206and/orthedisplay208.  

simultaneouslyisdeterminedbasedondeterminingthat:thesecondtransmissionusesthe
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[0060]Theprocessor202,inoneembodimentmayincludeanyknowncontrollercapable 

ofexecutingcomputer-readableinstructionsand/orcapableofperforminglogicaloperations.For 

exampletheprocessor202maybeamicrocontrolleramicroprocessoracentralprocessingunit 

("CPU"),agraphicsprocessingunit("GPU"),anauxiliaryprocessingunitafieldprogrammable 

5 gatearray("FPGA"),orsimilarprogrammablecontroller.Insomeembodimentstheprocessor 

202executesinstructionsstoredinthememory204toperformthemethodsandroutinesdescribed 

herein.Theprocessor202iscommunicativelycoupledtothememory204,theinputdevice206, 

thedisplay208,thetransmitter210,andthereceiver212.  

[0061]Thememory204inoneembodimentisacomputerreadablestoragemedium.In 

10 someembodimentsthememory204includesvolatilecomputerstoragemedia.Forexamplethe 

memory204mayincludeaRAMincludingdynamicRAM("DRAM"),synchronousdynamic 

RAM("SDRAM"),and/orstaticRAM('~SRAM"). Insomeembodimentsthememory204 

includesnon-volatilecomputerstoragemedia.Forexamplethememory204mayincludeahard 

diskdriveaflashmemoryoranyothersuitablenon-volatilecomputerstoragedevice. Income 

15 embodimentsthememory204includesbothvolatileandnon-volatilecomputerstoragemedia.  

Insomeembodimentsthememory204alsostoresprogramcodeandrelateddatasuchasan 

operatingsystemorothercontrolleralgorithmsoperatingontheremoteunit102.  

[0062]Theinputdevice206,inoneembodimentmayincludeanyknowncomputerinput 

deviceincludingatouchpanelabuttonakeyboardastylusamicrophoneorthelike.Insome 

20 embodimentstheinputdevice206maybeintegratedwiththedisplay208,forexampleasa 

touchscreenorsimilartouch-sensitivedisplay. Insomeembodimentstheinputdevice206 

touchscreenand/orbyhandwritingonthetouchscreen.Insomeembodimentstheinputdevice 

206includestwoormoredifferentdevicessuchasakeyboardandatouchpanel.  

25 [0063]Thedisplay208,inoneembodimentmayincludeanyknownelectronically 

controllabledisplayordisplaydevice.Thedisplay208maybedesignedtooutputvisualaudible, 

and/orhapticsignals. Insomeembodimentsthedisplay208includesanelectronicdisplay 

capableofoutputtingvisualdatatoauser.Forexamplethedisplay208mayincludebutisnot 

limitedtoaliquidcrystaldisplay("LCD"),alightemittingdiode("LED")displayanorganic 

30 lightemittingdiode("OLED")displayaprojectororsimilardisplaydevicecapableofoutputting 

imagestextortheliketoauser.Asanothernon-limitingexamplethedisplay208mayinclude 

awearabledisplaysuchasasmartwatchsmartglassesaheads-updisplayorthelike.Further, 

thedisplay208maybeacomponentofasmartphoneapersonaldigitalassistantatelevisiona 

includesatouchscreensuchthattextmaybeinputusingavirtualkeyboarddisplayedonthe
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tablecomputeranotebook(laptop)computerapersonalcomputeravehicledashboardorthe 

like.  

[0064]Incertainembodimentsthedisplay208includesoneormorespeakersfor 

producingsound.Forexamplethedisplay208mayproduceanaudiblealertornotification(e.g., 

5 abeeporchime).Insomeembodimentsthedisplay208includesoneormorehapticdevicesfor 

producingvibrationsmotionorotherhapticfeedback.Insomeembodimentsallorportionsof 

thedisplay208maybeintegratedwiththeinputdevice206.Forexampletheinputdevice206 

anddisplay208mayformatouchscreenorsimilartouch-sensitivedisplay.Inotherembodiments, 

thedisplay208maybelocatedneartheinputdevice206.  

10 [0065]Althoughonlyonetransmifter210andonereceiver212areillustratedtheremote 

unit102mayhaveanysuitablenumberoftransmifters210andreceivers212. Thetransmifter210 

andthereceiver212maybeanysuitabletypeoftransmittersandreceivers.Inoneembodiment, 

thetransmitter210andthereceiver212maybepartofatransceiver.  

[0066]Figure3depictsoneembodimentofanapparatus300thatmaybeusedforan 

15 integratedaccessandbackhaulnodeconfiguration.Theapparatus300includesoneembodiment 

ofthenetworkunit104. Furthermorethenetworkunit104mayincludeaprocessor302,a 

memory304,aninputdevice306,adisplay308,atransmifter310,andareceiver312.Asmay 

beappreciatedtheprocessor302,thememory304,theinputdevice306,thedisplay308,the 

transmitter310,andthereceiver312maybesubstantiallysimilartotheprocessor202,thememory 

20 204,theinputdevice206,thedisplay208,thetransmitter210,andthereceiver212oftheremote 

unit102,respectively.  

referencesignalassociatedwiththeIAB-DUreceivesasecondconfigurationofaresource 

associatedwiththeJAB-DIJwhereinthesecondconfigurationindicatesthattheresourceissoft~ 

25 receivesacontrolmessagefromaparentnodewhereinthecontrolmessageincludesanindexto 

thereferencesignaLandreceivesanavailabilityindicationfromtheparentnode.Theavailability 

indicationindicateswhethertheresourceisavailable.Invariousembodimentstheprocessor302 

determineswhethertoperformafirstoperationbytheJAB-MTandasecondoperationbythe 

IAB-DUsimultaneouslybasedondeterminingthat:thesecondtransmissionusesthereference 

30 signalasasourceofaspatialquasi-collocation(QCL);andtheavailabilityindicationindicates 

thattheresourceisavailable.  

[0068]Insomeembodimentsthetransmifter310:transmitsafirstconfigurationofa 

referencesignalassociatedwithanintegratedaccessandbackhaul(JAB)distributedunit(JAB

DI])toanJABnodewhereintheJABnodeincludesanJABmobileterminal(JAB-MT)andthe 

[0067]Incertainembodimentsthereceiver312:receivesafirstconfigurationofa
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IAB-DUtransmitsasceondconfigurationofarcsourccassociatcdwiththcJAB-DUtothelAB 

nodewhereinthesecondconfigurationindicatesthattheresourceissofttransmitsacontrol 

messagetotheJABnodewhereinthecontrolmessageincludesanindextothereferencesignal; 

andtransmitsanavailabilityindicationtothcJABnode. Thcavailabilityindicationindicates 

5 whetherthercsourccisavailable.WhethcrtopciformafirstopcrationbythcJAB-MTanda 

secondoperationbytheJAB-DUsimultaneouslyisdeterminedbasedondeterminingthat:the 

secondtransmissionusesthereferencesignalasasourceofaspatialquasi-collocation(QCL);and 

theavailabilityindicationindicatesthatthcresourceisavailabic.  

[0069]Itshouldbenotedthatoneormoreembodimentsdescribedhereinmaybe 

10 combinedintoasingleembodiment. Incertainembodimentsintegratedaccessandbackhaul 

(lAB")maybeusedfornewradio("NW')accesstechnology. TheJABtechnologyaimsat 

increasingdeploymentflcxibilityandreducingfifthgeneration("50')rolloutcosts.Morcovcr, 

lABallowsserviceproviderstoreducecellplanningandspectrumplanningeffortswhileusing 

thewirelessbackhaultechnology.  

15 [0070]InsomeembodimentsalthoughlABisnotlimitedtoaspecificmultiplexingand 

duplexingschemeitmayfocusisontime-divisionmultiplexing("TDM")betweenupstream 

commurncations(e.g.,withaparentlABnodeorJABdonor)anddownstreamcommunications 

(e.g.,withachildJABnodeoraUB).  

[0071]InvariouscmbodimentsJABsystcmcnhanccrcsourcemultiplcxingforsupporting 

20 simultaneousoperations(e.g.,transmissionsand/orreceptions)indownstreamandupstreambyan 

lABnodeincludesduplexingenhancementssuchas:1)specificationofenhancementstothe 

simultaneousoperation(e.g.,transmissionand/orreception)ofJAB-node'schildandparentlinks 

(e.g.,mobileterminal("MT")MTtransmit('TX")anddistributedunit("DU")TXMTTXand 

25 DI]receive("RX"),MTRNandDUTXMTPAandDURN),andb)supportfordual

connectivityscenanosdefinedinthecontcxtoftopologyrcdundancyforimprovedrobustnessand 

loadbalancing;and/or2)specificationofJAB-nodetimingmodesextensionsfordownlink 

("DL")and/orIlLpowcrcontrolandcommandlineinterface("CU")andintcrfercnce 

measurementsofbackhaul("BH")linksasneededtosupportsimultaneousoperation(e.g., 

30 transmissionand/orreception)byJAB-node'schildandparentlinks.  

[0072]IncertainembodimentsJABsataphysicallayerareenhancedtoperformresource 

multiplexingbetweenupstreamanddownstreamcommunications. Moreover semi-static 

configurationsforcnablingsimultaneousoperationsinupstrcamanddownstrcamlinksin 

enhancedlABnodcsmaybeused.Insuchembodiments, responsctochangcsinasystemsuch 

resourcemultiplexingbetweenchildandparentlinksofanlABnodeincludinga)supportof
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astopologyintcrfcrcnccandtrafficmaybeslow.Furthermoresuchembodimentsrelyonan 

enhancedJABdonorwhileanJABsystemwithenhancedJABnodesareconnectedtoalegacy 

JABdonorandmaynotenjoyasignificantperformanceadvantage.  

[0073]Insomeembodimentsresourcesareallocatedandmanagedintimeandfrequency 

5 domains.Particularlysuchembodimentsaimatextendingresourceallocationandmanagement 

mechanismsspecifiedforlABsystemsfromthetimedomaintothespatialdomain.  

[0074]Invanousembodimentscommunicationsmaybemultiplexedinseveraldomains 

suchastimefrequencycodeandspatialdomains.NRsystemsoperatingathigherfrequency 

bandssuchasfrequencyrange2("FR2")mayrelyonbeamformingalsoknownasspatialfiltering, 

10 fordirectingsignalstospecificdirections(e.g.,TXbeantiforming)oramplifyingsignalsreceived 

fromspecificdirections(e.g.,RXbeamforming). Beamformingmaybeintheanalogdomain 

(e.g.,performedbyanRFand/oranalogbeamformer),hencepresentingthesignaltransmittedto 
orreceivedfromadirectionasaseparateresourceinthespatialdomain.Moreoverbeamforming 

maynotsplitthespatialdomainintoperfectlyorthogonalpartsbutneverthelessitmayprovidea 

15 meanstomultiplexsignalswithsufficientlylowcross-interference.  

[0075]Incertainembodimentsaframeworkofsoftresourceconfigurationandavailability 

indicationmaybeextendedtothespatialdomain.Theframeworkmayprovideadvantagesas 

follows:1)whenperformingenhancedduplexingmethodsinfrequencyand/orspatialdomains, 

hardwarelimitationssuchasanumberofantennapanelsoftheJABnodemayconstrain 

20 simultaneousoperationsinupstreamanddownstream- thesoftresourceindicationframeworkat 

thespatialdomainmayallowaparentnodeoftheJABnodetomanagespatialresourcesby 

antennapanelsusedbytheJABnodemaycauseanexcessiveinterferenceontheparentnode

indicatingavailabilityofaninterferingbeamand/orantennapanelprovidesanadditionaldegree 

25 offlexibilityformanagingspatialresources.  

[0076]Insomeembodimentsthereareseveralmethodsforconfiguringsoftbeamsand 

indicatingavailabilityofthebeamsbycontrolsignalingfromaparentnode.Severalalternatives 

forbehavioroftheparentnodeandtheJABnodeinresponsetoconfigurationandcontrol 

messagesarealsoused.  

30 [0077]Figure4isaschematicblockdiagramillustratingoneembodimentofanJAB 

system400instandalonemode.TheJABsystem400includesacorenetwork("(N")402,an 

JAB-donor404,lAB-nodes406,andUBs408.TheCN402isconnectedtotheJABdonor404of 

theJABsystem400throughabackhaullinkwhichistypicallywired.TheJABdonor404includes 

acentralunit("CU")thatcommunicateswithallthedistributedunits("DUs)inthesystem 

reservingorreleasingantennapanelsand/orbeamsoftheJABnodeand2)certainbeamsand/or
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throughanF1~intcrfacc.ThcJABdonor404isasinglelogicalnodethatmayincludeasetof 

functionssuchasgNB-DUgNB-CU-CPgNB-CU-UPandsoforth.Incertaindeploymentsthe 

lABdonor404maybesplitaccordingtothesefunctionswhichmayallbeeithercollocatedor 

non-collocated.MoreovereachlABnodemaybefunctionallysplitintoatleastaDUandamobile 

5 terminal("MT").AnMTofanJABnodemaybeconnectedtoaDUofaparentnodewhichmay 

beanotherJABnodeoranJABdonor.AUulinkbetweenanMTofanJABnode(calledanJAB

MT)andaDI]ofaparentnode(calledanJAB-DU)iscalledawirelessbackhaullink.Jnawireless 

backhaullinkintermsoffunctionalitiestheMTissimilartoaUBandtheDUoftheparentnode 

issimilartoabasestationinaconventionalcellularwirelessaccesslink.Thereforealinkfrom 

10 anMTtoaservingcellthatisaDUofaparentlinkiscalledanuplinkandalinkinthereverse 

directioniscalledadownlink.Asusedhereinembodimentsmayrefertoanuplinkoradownlink 

betweenJABnodesanupstreamlinkoradownstreamlinkofanJABnodealinkbetweenanode 

anditsparentnodealinkbetweenanodeanditschildnodeandsoforthwithoutadirectreference 

toanJAB-MTJAB-DUservingcellandsoforth.  

15 [0078]EachJABdonororJABnodemayserveliEsthroughaccesslinks.JABsystems 

maybedesignedtoenablemulti-hopcommunications(e.g.,aFEmaybeconnectedtoacore 

networkthroughanaccesslinkandmultiplebackhaullinksbetweenJABnodesandanJAB 

donor). AsusedhereinunlessstatedotherwiseanJABnodemayrefertoanJABnodeoranJAB 

donor.  

20 [0079]Figure5isaschematicblockdiagramillustratinganotherembodimentofasystem 

500.SpecificallyFigure5illustratesfunctionalsplitsofanJABdonorandJABnodes.Jnthis 

connectivity("DC").Thesystem500includesaCN502,anJABsystem504,andliEs506.The 

CUand/orDli("CU/DIJ")splitisinanJABdonorintheJABsystem504,andtheDU/MTsplit 

25 isinJABnodesintheJABsystem504.  

[0080]Jtshouldbenotedthatanodeand/orlinkclosertotheJABdonorand/orCN502is 

calledanupstreamnodeand/orlink.Forexampleaparentnodeofasubjectnodeisanupstream 

nodeofthesubjectnodeandthelinktotheparentnodeisanupstreamlinkwithrespecttothe 

subjectnode.Similarlyanodeand/orlinkfartherfromtheJABdonorand/orcorenetworkis 

30 calledadownstreamnodeand/orlink.Forexampleachildnodeofasubjectnodeisadownstream 

nodeofthesubjectnodeandthelinktothechildnodeisadownstreamlinkwithrespecttothe 

subjectnode.  

[0081]Table1summarizetheterminologyusedhereinforthesakeofbrevityversusa 

descriptionthatmayappearinaspecification.  

figureanJABnodeoraliEcanbeservedbymorethanoneservingcellastheysupportdual
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Table 

Phrase Dcscription 

Wirelessbackhaullink AconnectionbetweenanMTofanJABnodeandaDUofa 

servingcell 

Wirelessaccesslink AconnectionbetweenaUBand(aDUof)aservingcell 

JAB-nodeIJABnode RANnodethatsupportsNRaccesslinkstoUBsandNR 

backhaullinkstoparentnodesandchildnodes 

JAB-MT JAB-nodefunctionthatterminatestheUuinterfacetothe 

parentnode 

JAB-DU gNB-DUfunctionalitysupportedbytheJAB-nodeto 

terminatetheNRaccessinterfacetoliEsandnext-hopJAB

nodesandtoterminatetheFlprotocoltothegNB-CU 

functionalityontheJAB-donor 

JAB-donorIJABdonor gNBthatprovidesnetworkaccesstoUBsviaanetworkof 

backhaulandaccesslinks 

Parent[JAB]node AnJABnodeorJABdonorthatcomprisesaservingcellof 

thesubjectnode.JnsomeexamplesJAB-MT'snexthop 

neighbournodetheparentnodemaybeanJAB-DUofan 

JAB-nodeoranJAB-donor.  

Child[JAB]node AnJABnodethatidentifiesthesubjectnodeasaserving 

thechildnodeisalsoanJAB-node.Jnsomeembodimentsa 

UBoranenhancedUBoranJAB-enhancedUBmayperform 

similarlytoachildJABnode.  

Sibling[JAB]node AnJABnodethathasacommonparentwiththesubject 

node 

Uplink(ofawirelessbackhaul AlinkfromanMTtoaDUofaparentnode 

link) 

Downlink(ofawireless AlinkfromaDUtoanMTofachildnode 

backhaullink) 

cell.JnsomeexamplesJAB-DU'snexthopneighbournode
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Upstreamnode/link/etc. Anode/link/etc.(topologically)closertotheJABdonorI 

corenetwork.DirectiontowardaparentnodeinanlAB 

topology.  

Downstreamnode/link/etc. Anode/link/etc.(topologically)fartherfromtheJABdonor/ 

corenetwork.DirectiontowardachildnodeorUBinanJAB 

topology.  

,I, 

[0082]Incertainembodimentsan operation ora communication"mayrefertoa 

transmissionorareceptioninanuplink(orupstream)oradownlink(ordownstream).  

Furthermoretheterms"simultaneousoperation"or"simultaneouscommunicationsmayreferto 

S multiplexingand/orduplexingtransmissionsand/orreceptionsbyanodethroughoneormore 

antennasand/orpanels.Simultaneousoperationifnotdescribedexplicitlymaybeunderstood 

fromthecontext.  

[0083]InsomeembodimentswithreferencetoslotsofanJABDU("JAB-DU")serving 

cellasymbolinaslotofanJAB-DUservingcellcanbeconfiguredtobeofhardsoftor 

10 unavailabletype.WhenadownlinkuplinkorflexiblesymbolisconfiguredashardtheJAB-DU 

servingcellcanrespectivelytransmitreceiveoreithertransmitorreceiveinthesymbol.When 

adownlinkuplinkorflexiblesymbolisconfiguredassofttheJAB-DUcanrespectivelytransmit, 

receiveoreithertransmitorreceiveinthesymbolonlyif1)theJABMT("JAB-MT")doesnot 

transmitorreceiveinthe , 2)theJAB-MTwouldtransmitorreceiveinthesymbolandthe 

15 transmissionorreceptioninthesymbolisnotchangedduetoauseofthesymbolbytheJAB-DU 

indicator("Al")indexfieldvalueindicatingthesoftsymbolasavailable.  

[0084]InvariousembodimentsifasymbolisconfiguredasunavailabletheJAB-DU 

neithertransmitsnorreceivesinthesymbol.Asymbolofaslotisequivalenttobeingconfigured 

20 ashardifanJAB-DUwouldtransmitasynchronizationsignal("SS")and/orphysicalbroadcast 

channel("PBCH")("SS/PBCH")blockphysicaldownlinkcontrolchannel("PDCCH")for 

TypeO-PDCCHcommonsearchspace("CSS")setsconfiguredbypdcchConfigSlB1,oraperiodic 

channelstateinformation("CSJ")referencesignal("RS")("CSJ-RS")inthesymboloftheslotor 

wouldreceiveaphysicalrandomaccesschannel("PRACH")oraSRinthesymboloftheslot.  

25 [0085]IncertainembodimentsifanJAB-nodeisprovidedanAvailabilityIndicatorthe 

JAB-nodeisprovidedanAlradionetworktemporaryidentifier("RNTJ")("AJ-RNTJ")byai

RNTJandapayloadsizeofaDCIformat25bydci-PayloadSize-AJ.TheJAB-nodeisalso 

providedasearchspacesetconfigurationbySearchSpaceformonitoringPDCCH.  

or3)theJAB-MTdetectsadownlinkcontrolinformation("DCI")format25withanavailability
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[0086]InsomccmbodimcntsforcachscrvingccliofanJAB-DUinaSd ofservingcells 

oftheJAB-DUtheIAB-DUcanbeprovided:1)anidentityoftheJAB-DUservingcellby 

iabDuCellld-A1,2)alocationofanAlindexfieldinDCIformat25 
- bypositionlnDCl-AI3 

setofavailabilitycombinationsbyavailabilityCombinationswhereeachavailabilitycombination 

5 inthesetofavailabilitycombinationsincludesa)resourceAvcdlabilityindicatingavailabilityof 

softsymbolsinoneormoreslotsfortheIAB-DUservingcellandb)amappingforthesoft 

symbolavailabilitycombinationsprovidedbyresourceAvailabi/itytoacorrespondingAlindex 

fieldvalueinDCIformat25providedbyavailabilityCombinationid.  
4 

[0087]InvariousembodimentsanIAB-DUcanassumeasamesubcarnerspacing("SCS") 

10 configurationforavailabilityCombinationsforaservingcellasanSCSconfigurationprovidedby 

IAB-DIJ-Resource-Configuration-TDD-Configfortheservingcell.  

[0088]IncertainembodimentsanAlindexfieldvalueInaDCIformat25indicatesto 

anIAB-DUasoftsymbolavailabilityineachslotforanumberofslotsstartingfromtheearliest 

slotoftheIAB-DUwhichoverlapsintimewittheslotoftheJAB-MTwheretheJAB-MTdetects 

15 theDCIformat25.ThenumberofslotsisequaltoorlargerthanaPDCCHmonitoringperiodicity 

for DCI format 25 as provided by SearchSpace. The Al index field includes 

max{Uog2 (maxAlindex+1)],1}bitswheremaxAlindexisthemaximumofthevalues 

providedbycorrespondingavailabiliryCombinationld.Anavailabilityforasoftsymbolinaslot 

isidentifiedbyacorrespondingvalueresourceAvailabilityasprovidedinTable2.  

20
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Tabic2:MappingbctwccnvalucsofrcsourccAvailabilityclcmcntsandtypcsofsoftsymbol 

availabilityinaslot 

Value Indication 

0 Noindicationofavailabilityforsoftsymbols 

DLsoftsymbolsareindicatedavailable 
I 

NoindicationofavailabilityforULandFlexiblesoftsymbols 

ULsoftsymbolsareindicatedavailable 
2 

NoindicationofavailabilityforDLandFlexiblesoftsymbols 

DLandULsoftsymbolsareindicatedavailable 
3 

NoindicationofavailabilityforFlexiblesoftsymbols 

Flexiblesoftsymbolsareindicatedavailable 
4 

NoindicationofavailabilityforDLandULsoftsymbols 

DLandFlexiblesoftsymbolsareindicatedavailable 
5 

NoindicationofavailabilityforULsoftsymbols 

ULandFlexiblesoftsymbolsareindicatedavailable 
6 

NoindicationofavailabilityforDLsoftsymbols 

7 DLULandFlexiblesoftsymbolsareindicatedavailable 

[0089]InsomeembodimentsifaPDCCHmonitoringperiodicityforDCIformat25is 

S smallerthanadurationofanavailabilitycombinationofsoftsymbolsoveranumberofslotsthat 

theJAB-MTobtainsataPDCCH monitonngoccasionforDCIformat25byacorrespondingAl 

availabilitycombinationofsoftsymbolsinaslottheJAB-MTexpectsthateachofthemorethan 

oneDCIformats25indicatesasamevaluefortheavailabilitycombinationofthesoftsymbols 

10 intheslot.  

[0090]In various embodiments, an information element (IB") 

AvailabiltyCombinationsPerCellisusedtoconfiguretheAvailabiltyCombinationsapplicablefor 

aservingcelloftheJAB-nodeDU.  

[0091]Figure6isaschematicblockdiagramillustratingoneembodimentofan 

15 AvailabilityCombinationsPerCelllB600withdefinitionsperTables3and4.  

indexfieldvalueandthelAB-MTdetectsmorethanoneDCIformats25indicatingan
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Tabic3 

AvailabilizryCombinationfielddescriptions 

resonrceAvailabiliz'y 

JndicatcsIlicrcsourccavailabilityofsoftsymbolsforasciofconsccutivcslotsinthctime 

domain.ThemeaningofthisfieldisdescribedinTS38.213[13],Table14.3.  

twailabiltyCombinationid 

ThisIDisusedintheDCIFormat25 
- payloadtodynamicallyselectthis 

Availabilii'yCombinarionseeTS38.213[13],clause14.  

Table 

AvailabildyCombinationsPerCellfielddescriptions 

iab-DU-CeIIIdenthy 

TheIDoftheIAB-DUcellforwhichtheavailabili,'yCombinctionsareapplicable.  

posittonInDC-AI 

The(starting)position(bit)oftheAvailabildyCombinadonidfortheindicatedJAB-DUcell(iab

DU-Cellldentity)withintheDCIpayload.  

5 [0092]IncertainembodimentsanAvailabilityIndicatorlBisusedtoconfiguremonitoring 

aPDCCHforAIs.  

[0093]Figure7isaschematicblockdiagramillustratingoneembodimentofan 

AvailabilityIndicatorlB700withdefinitionsperTable5.
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Tabic5 
9 

AvailabilityIndicatorfielddcscnptions 
U 

en-RNTI 

UsedbyanlAB-MTfordetectionofDCJformat25indicatingAvailabilityCombinationidforan 

JAB-DUscells.  

availabIcCombToAddModList 

Alist U 9 

ofavailabilityCombinationstoaddfortheJAB-DUscells.(seeTS38,213[13],clause14).  
availableCombToReleaseList 

ofavailabiliz'yCombinationstoreleasefortheJAB-DUscells.(seeTS38.213[13],clause 

14).  

dci-PayloadSizeAl 

TotallengthoftheDCIpayloadscrambledwithai-RNTI(seeTS38.213II13]).  

[0094]InsomeembodimentstheremaybeagNBDU("gNB-DU")cellresource 

configurationinwhichanlBcontainstheresourceconfigurationofthecellsservedbyagNB-DU 

5 (e.g.,thetimedivisionduplexing("TDD")and/orfrequencydivisionduplexing("FDD")resource 

parametersforeachactivatedcell),asshowninTable6.  

Table 

lB/GroupName Presence Range lBtypeand Semantics Criticalit Assigne 
.  

reference description y d 
4 9 9 

y 
9 BNUMBRA Subcarrier YBS 9 

Subcarnerpacing reject 

TBD spacingusedas 

kHzl5 referencefor ( 
kHz3O, theTDD/FDD 

kHz6O slot 

kHz12O, configuration 

kHz24O, 

spare, 

Cnticalit
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spare, 

sparci,...) 
DUFTransmission 0 ENUMERA YES 9 

reject 

Periodicity TED 

(msOp5, 

ms0p625, 

msl 

mslp25 

ms2,ms2p5, 

ms5,mslO 

9 4 9 ) 

DUFSlot 0..] 

ConfigurationList 

>DUFSlot ].,<max The 
9 

ConfigurationItem nooJDU maxNrofWo[S 
9 

FSIots> inTS38.331 

[8].  

»CHOJCEDUF M 
Slot U 

Configuration 

»»Permutation M ENUMERA 

TED(DFU, 

UFD,.9.) 

»»Numberof 0 WJTEGER 

DownlinkSymbols (O..14) 

»»Numberof 0 ~TEGER 

UplinkSymbols (O..14) 

»>JmplicitFormat 

»>ExplicitFormat
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»»DUFSlot M iNTEGER Indexinto 

Formatmdcx (O..254) Tabic11.1.1-x 

andTablc14-1 
9 

inTS38.213 

1131], excluding 

thelastrow.  
HSNA M ENUMERA YES 9 

reject 

Transmission TED 

periodicity (msOp5, 

ms0p625, 

msl, 

ms1p25 

ms2,ms2p5, 

ms5,mslO 

ms2Oms4O, 

ms8O, 

ms160,...) 

HSNASlot 0.41 

ConfigurationList 

>HSNASlot 1..<max 

NASlots 

»HSNA 0 ENUMERA HSNAvalue 

Downlink TED fordownlink 

(HARD symbolsina 

SOFT, slot.  

NOTAVAIL 

ABLE) 

»HSNAUplink 0 ENUMERA HSNAvalue 

TED foruplink 

ConfigurationItem nooJHS
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(HARD symbolsina 
slot.  

SOFT, 

NOTAVAIL 

ABLE) 

»HSNAFlexible 0 ENUMERA HSNAvaluc 

TED forflexible 

(HARD symbolsina 

SOFT, slot.  

NOTAVAIL 

ABLE) 

Table 

Rangebound Explanation 

maxnoofDUFSlots Maximumno.ofslotsinlOins.Valueis320.  

maxnoofSymbols Maximumno. ofsymbolsinaslot.Valueis14.  

maxnoofllSNASlots Maximumnoof"Hard","Soft"or"Notavailable"slots 

inl6Oms.Valueis5120.  

5 syntaxnotation1("ASN.1")code800.  
4 

[0096]Invanousembodimentsexceptforspecificationsfortimingalignmentinter-node 

discoveryandmeasurementsresourceallocationenhancementsandafewotherfeaturesa 

wirelessbackhaullinkatthephysicallayerissimilartoaconventionalaccesslink.  

[0097]IncertainembodimentsproceduresforbeammanagementforaUEinaradio 

10 resourcecontrol('~RRC")connected("RRCCONNECTED")modeinclude:1)beamacquisition 

andmaintenance,2)beamindicatiowand/or3)beamfailurerecovery.  

[0098]Insomeembodimentsfollowingabeam-basedinitialaccessthatallowsaUEto 

establishanRRCconnectionwitagNBthegNBcanconfigurebeamacquisitionand 

maintenanceproceduresthroughRRCsignalingfortheTIE.  

15 [0099]InvanousembodimentsaTIEcanbeconfiguredwithMresourcesettingseach 

configuredthroughaCSI-ResourceConfigIEandNreportingsettingseachconfiguredthrough 

[0095]Figure8isaschematicblockdiagramillustratingoneembodimentofabstract
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aCSJ-RcportConfiglB.ThcUBiscxpcctcdtoperformmcasurcmdntsonthereferencesignals 

(e.g.,CSI-RSorSS/PBCHblocks)transmittedbythegNBontheconfiguredresourcesindicated 

byfieldoftypeCSJ-ResourceConfigldinareportingseftingtoproducetheassociatedreport.The 

timingofproducingandtransmittingareportiscontrolledbythenetworkthroughphysicallayer, 

5 mediumaccesscontrol("MAC")layerand/orRRCsignaling- aperiodicreportisproducedand 

transmittedasconfiguredbytheRRCasemi-persistentreportisactivatedand/ordeactivatedby 

MACsignaling;andanaperiodicreportrequiresatriggeringbyaDCImessage.NextifthegNB 

intendstoindicateabeamforcommunicationsitusesatransmissionconfigurationindication 

("TCI")parameterwhichindicatesaquasi-collocation("QCL")betweenareferencesignal 

10 resource(e.g.,aCSI-RSresourceoranSS/PBCHblockresource)andademodulation("PM") 

referencesignal("RS")("DM-RS")oftheupcomingcommunication.AQCLindicationof"Type 

D"indicatesthattheUBisexpectedtousethesamebeamsithasusedforreceivingand/or 

transmittingthereferencesignaltoreceiveand/ortransmittheupcomingcommunication.  

[0100]Figure9illustrateshowDCIformat11indicatesQCLtoaCSI-RSresource 

15 identifier("ID")orasynchronizationsignalblock("SSB")index.  

110101]Figure9isaschematicblockdiagramillustratingoneembodimentofamethod900 
forQCLindicationinNR. ADCIformat11902transmitsTCJ(e.g.,3bits)anda 

ControlkesourceSet904transmitstci-PresentlnDClforMACcontrolelement("CE")logical 

channelidentifier("LCID")=53906(e.g.,activationand/ordeactivation)whichtransfersupto8 

20 by bitmap. A PDSCH-Config 908 transmits up to M where M depends on 

maxNumberConfiguredTClstatesPercomponentcarrier("CC"){4,8,16,32,64,128}910,to 

ResourceNZP-CSJ-RS-Resourceld916andSSB-Jndex918.  

[0102]Incertainembodimentsbeamfailurerecoveryisspecifiedtoallowauser 

25 equipment("UB")torecoverfrombeamfailureandcontinuecommunicationsonnewly 

establishedbeampairs. Insomeembodimentsaframeworkisreusedforbeammanagement 

betweenfixedand/orparentJABnodesand/ordonorsandmobileand/orchildJABnodes.  

[0103]InsomeembodimentsdynamicTDDisusedinNRthroughRRCconfigurations 

andlowerlayercontrolsignaling.ItallowsNRsystemstoenjoymoreflexibleslotformatsfor 

30 TDDoperationthatcanbemodifieddynamicallyforadaptationtovaryingtraffic.RRCcan 

configureslotsforTDDoperationbythefollowingIBs:1)TDD-IJL-DL-ConfigCommon:thislB 

determinesacell-specificuplinkand/ordownlinkTDDconfiguration- thelBcontainsa 

periodicityvaluebetween0.5msto10msandareferenceSCS- aslotconfigurationpattern(e.g., 

throughoneortwopatternfields)aretendefinedwithintheperiodicity- theperiodicitymay 

TCI-StateTCI-Stateld912whichtransmitstoQCL-Jnfor914whichoutputstoNZP-CSI-RS-



WO20221185252 PCT/1B2022/051894 
26 

containmultipleslots- themostgeneralpatternforeachperiodicityisanumberofdownlinkslots 

andsymbolsatthebeginningandanumberofuplinksymbolsandslotsattheend- allthe 

remainingslotsand/orsymbolsinbetweenareflexibleandcanbeoverriddenbythefollowing 

UB-specific , )TDD-IJL-DL-ConfigDedicated:thislBdeterminesaUB-specific 

5 uplinkand/ordownlinkTDDconfiguration- thelBconfiguresanumberofslotconfigurations

eachslotsconfigurationcontainsanindexbasedontheperiodicitydefinedbythecell-specific 

configurationandanumberofdownlinkanduplinksymbolsintheslotwhichcanoverride 

flexiblesymbolsconfiguredbythecell-specificconfiguration.  

110104]In variousembodimentsresourcesthatarestillflexible(e.g.,notconfiguredfor 

10 downlinkoruplink)bythecell-specificorUB-specificconfigurationcanbedynamicallyindicated 

downlinkoruplinkbyaDCIformat20foraUBoragroupofUBs.TheDCIcancontainslot 

formatindicators('~SFIs"),anindextoatableofslotformatscanbeconfiguredbytheREt.The 

configurationfromtheRRCreferstoeachslotformatbyan8-bitnumber.  

[0105]Incertainembodiments,56ofthe256possiblevalues(e.g.,indexed0-55)areused 

15 todefineslotformatsofvariouscombinations.Thegeneralformatforeachoftheslotformatsis 

DL-F-ULwhereaslotformatmaycontainonetwoorallthethreetypesofthesymbolswith 

variousnumbersinthespecifiedorder.Insomeembodiments,41morevalues(e.g.,indexed56

96)areusedforUL-F-DLformatsforJABtatprovidefurtherflexibilityforanlABnodethat 

maywanttostartaslotwithuplinksymbolsfollowedbydownlinksymbols.Resourcesthatare 

20 notconfiguredorindicateddownlinkoruplinkbyanyoftheabovesignalingshouldbeassumed 

reservedwhichallowsflexibilityforcellmanagementcoexistenceandsoforth.  

soft("S"),ornotavailable("NA").Hardresourcesmaybeassumedavailableforschedulingby 

anJABnodeandNAresourcesmaynotbeassumedavailablewhilesoftresourcesmaybe 

25 indicatedavailableornotavailabledynamically.Adynamicavailabilityindication("Al")forsoft 

resourcesmaybeperformedbyDCIformat25fromaparentJABnodeand/ordonorandmay 

havesimilaritiesinformatsanddefinitionswithSF1(e.g.,DCIformat20).  

110107]Invanousembodimentsresourcesmaybesharedbetweenbackhaulandaccess 

linkswhichmaybeconfiguredsemi-staticallybyaCU(e.g.,JABdonoratlayer-3)ordynamically 

30 byDU(e.g.,parentJABnodeatlayer-i).Multiplexingbetweenbackhaullinkandaccesslink 

resourcesmaybeTDMfrequencydivisionmultiplexing("FDM"),ormayallowtime-frequency 

resourcesharing.Furthermoreresourcesmaybeallocatedexactly(e.g.,pernodeorperlink)or 

intheformofaresourcepool.  

110106]Furthermoreinsomeembodimentsresourcesmaybeconfiguredashard("H"),
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110108]Inccrtaincmbodimcntssemi-staticconfigurationatlaycr-2orlaycr-3maybe 
allowedforsharingresourcesbetweenbackhaulandaccess.Itshouldbenotedthatanemphasis 

maybeonconfigurationofresourcesforbackhaulversesaccessratherthanupstreamverses 

downstream.HoweverunderdynamicschedulinganJABnodecanuseresourcesnotusedby 

5 theparentJABnodeforbackhaultoscheduletheaccesslink.  

[0109]Insomeembodiments, 9 

semi-staticversesdynamicresourcecoordinationmaybe 
used.Invariousembodimentsflexible("F")maybeusedinDCI20andastateaccess("A")for 

determiningslotformatandsharingresourcesmayuseanaccesslink.  

110110]TheDCIformatsmaybeasshowninTable8.  

10 

Table
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DCIformat Usage 

00 SchedulingofPUSCHinonecell 

SchedulingofoneormultiplePUSCHinone 

cellorindicatingdownlinkfeedback 
01 

informationforconfiguredgrantPUSCH(CO

DFJ) 

02 SchedulingofPUSCHinonecell 

10 SchedulingofPDSCHinonecell 

SchedulingofPDSCHinonecelland/or 

11 triggeringoneshotHARQ-ACKcodebook 

feedback 

12 SchedulingofPDSCHinonecell 

NotifyingagroupofUBsoftheslotformat, 

20 availableRBsetsCOTdurationandsearch 

spacesetgroupswitching 

NotifyingagroupofUEsofthePRB(s)and 

21 OFDMsymbol(s)whereUBmayassumeno 

transmissionisintendedfortheUB 

TransmissionofTPCcommandsforPUCCHand 
22 

TransmissionofagroupofTPCcommandsfor 
23 

SRStransmissionsbyoneormoreUBs 

NotifyingagroupofUEsofthePRB(s)and 

24 OFDMsymbol(s)whereUBcancelsthe 

correspondingULtransmissionfromtheUB 

25 Notifyingtheavailabilityofsoftresources 

Notifyingthepowersavinginformationoutside 

26 discontinuousreception("DRX")ActiveTime 

foroneormoreUBs 

30 SchedulingofNRsidelinkinonecell 

31 SchedulingofLYEsidelinkinonecell 

PUSCH
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110111]ItshouldbenotedthatasusedhereinaDCImessageschedulingaphysicaluplink 
sharedchannel('~P1JSCH")mayrefertoaDCIformat00,0_1,or0taDCImessagescheduling 

aPDSCHmayrefertoaDCIformat10,11,or12anSF1messagemayrefertoaDCIformat 

5 20andanAlmessagemayrefertoaDClformat25.  

[0112]IncertainembodimentsanlABsystemmaybeconnectedtoacorenetwork 

throughoneormorelABdonors.FurthereachJABnodemaybeconnectedtoanJABdonor 

and/orotherlABnodesthroughwirelessbackhaullinks.EachJABdonorand/ornodemayalso 

serveUBs.  

10 [0113]Figure10isaschematicblockdiagramillustrafingoneembodimentofanlAB 

system1000withsingle-panelandmulti-panellABnodes. TheJABsystem1000includesacore 

network1002anlABdonorand/orparentJABnode1004,anJABnode2(e.g.,multi-panel)1006, 

andanJABnode1(e.g.,single-panel)1008.  

110114]Therearevanousoptionswithregardstothestructureandmultiplexingand/or 

15 duplexingcapabilitiesofanJABnode.ForexampleeachJABnodemayhaveoneormayantenna 

panelseachconnectedtothebasebandunitthrougharadiofrequency("RF")chain.Theoneor 

mayantennapanelsmaybeabletoserveawidespatialareaofinterestinavicinityofthelAB 

nodeorotherwiseeachantennapaneloreachgroupofantennapanelsmayprovideapartial 

coveragesuchasasector."AnlABnodewithmultipleantennapanelseachservingaseparate 

20 spatialareaorsectormaystillbereferredtoasasingle-panellABnodeasitbehavessimilarlyto 

asingle-panelJABnodeforcommunicationsineachoftheseparatespatialareasorsectors.  

thatitisabletoeithertransmitorreceivesignalsinafrequencybandatatimeorfull-duplex 

("FD"),meaningthatitisabletobothtransmitandreceivesignalsinafrequencyband 

25 simultaneously.Unlikefull-duplexradiohalf-duplexradioiswidelyimplementedandusedin 

practiceandmaybeassumedtobeadefaultmodeofoperationinwirelesssystems.  

110116]Table9listsdifferentduplexingscenariosofinterestifmultiplexingisnot 

constrainedtotime-divisionmultiplexing("TDM").Intable4,single-panelandmulti-panelJAB 

nodesareconsideredfordifferentcasesofsimultaneoustransmissionand/orreception.Spatial

30 divisionmultiplexing("5DM")mayrefertoeithertransmissionorreceptionondownlink(or 

downstream)anduplink(orupstream)simultaneously;fullduplex("ED")mayreferto 

simultaneoustransmissionandreceptionbyasameantennapanelinafrequencyban&andmulti

paneltransmissionandreception("MPTR")mayrefertosimultaneoustransmissionand/or 

110115]Insomeembodimentseachantennapanelmaybehalf-duplex("I-ID"),meaning
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rcccptionbymultipicantcnnapanciswhcrccachantennapancicithertransmitsorrcccivcsina 

frequencybandatatime.  

Table 

ArchitectureI Simultaneous 
CaseP JAB-MT JAB-DU ScenarioP 

Capability TX/RNType 

TX5DM UL-TX DL-TX 53 
CaseAI Single-panel 

TX 
Case#1 Multi-panel IlL-TX DL-TX 57 

MPTR/SDM 

RN5DM DL-RX UL-RX Si 
CaseBI Single-panel 

RN 
Case#2 Multi-panel DL-RN FL-RN 55 

MPTR/SDM 

FLFD FL-TX FL-RN 54 
CaseCI Single-panel 

Multi-panel FL 
Case#3 FL-TX FL-RN 58 

MPTR/FD 

DLFD DL-RN DL-TX 52 
CaseDI Single-panel 

Multi-panel DL-RN DL-TX 56 
Case#4 

MPTR/FD 

5 

[0117]InTable9,basedonatypeofsimultaneousoperationsandanumberofpanelsin 
'I, 

anJABnodethescenariosarecalledS1,52,. . . , 58,whilethe"Casenumbers(e.g.,A/B/C/Dor 

110118]Figure11isaschematicblockdiagram1100illustratingoneembodimentoftypes 
10 ofsimultaneoustransmissionand/orreceptionoperations.Thediagram1100illustratesafirstcase 

1102(e.g.,Case#1,CaseAMTTXandDFTX)havinganMT1104andaDF1106inwhich 

theMT1104transmits1108andtheDF1106transmits1110. Moreoverthediagram1100 

illustratesasecondcase1112(e.g.,Case#2,CaseBMTRNandDFRN)havingtheMT1104 

andtheDF1106,inwhichtheMT1104receives1114andtheDF1106receives1116.Further, 

15 thediagram1100illustratesathirdcase1118(e.g.,Case#3,CaseCMTTXandDFRX)having 

theMT1104andtheDF1106,inwhichtheMT1104transmits1120andtheDF1106receives 

1122.Thediagram1100illustratesafourthcase1124(e.g.,Case#4,CaseDMTRNandDF 

TX)havingtheMT1104andtheDF1106inwhichtheMT1104receives1126andtheDF1106 

transmits1128.Asusedhereindifferentcasesmaybereferredtobythecase4,caseletteror 

20 descriptionasfoundinFigure11.  

1/2/3/4)maybeinaccordancewithFigure11.
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110119]Incertaincmbodimcntsmulti-hopJABmaybeused.  

110120]Figure12isaschematicblockdiagramillustratingoneembodimentofasystem 

1200includingamulti-hopJABscenario.Thesystem1200includesanJABdonor1202(e.g., 

JABcentralunit("CU")(lAB-CU')),aparentnode("PN")1204(e.g.,PNMT("PN-MT"),PN 

5 DI]("PN-DIJ")),anode('N")1206(e.g.,NMT("N-MY'),NDU(ThJ-DU")),andacorenetwork 

("(N")1208(e.g.,CNMT("CN-MT"),CNDU("CN-DU")).  

[0121]InafirstembodimentanJAB-CUmayconfigureapluralityofTCJstates(e.g., 

TCJ-StateJEs)forCN-MT.TheJAB-CUmayalsoconfigureaPDSCH(e.g.,PDSCH-ConfigJE) 

forCN-MTwhichincludesJDsofamaximumofMoftheTCJstates.AMAC-CEmessage(e.g.  

10 withLCJD53),maythenactivateupto8oftheMTCJstatesbyabitmap.Finally,3bitsinDCI 

11mayindicateaTCJstatefromtheactivatedTCJstates.JAB-CUmayalsoconfigureoneor 
~5 

morecontrolresourcesets("CORESETs),eachwithacorrespondingTCJstate.  
[0122]InsomeembodimentsanJAB-CUmayconfigureeachofthepluralityofTCJstates 

asHSorNA.AconfigurationlBmaybedefinedasinFigure13. SpecificallyFigure13isa 

15 schematicblockdiagramillustratingoneembodimentofaconfigurationlB1300.  

[0123]InvanousembodimentsaconfigurationmayassignattributestoanyoftheMTCJ 

statesindicatedbyaPDSCHconfigurationand/orbyaPDCCHand/orCOPLESETconfiguration.  

InsuchembodimentsaconfigurationmaybeincludedinaPDSCHconfiguration.  

110124]IncertainembodimentsforconfiguringH,5,andNAattributesforaTCIstatean 

20 optionalattributemaybeaddedinthedefinitionoftheTCJstateforexampleanhnafieldas 

showninFigure14. SpecificallyFigure14isaschematicblockdiagramillustratingone 

[0125]InsomeembodimentsaTCJstatethathasnotbeenconfiguredwithanH,5,and/or 

NAattributemaybeassumedtohaveadefaultattributesuchasH,5,orNAwhichmaybe 

25 determinedbyastandardorbyaconfiguration.Invariousembodimentsadefaultaftributefora 

TCIstatemaybeH.IncertainembodimentsadefaultattributeforaTCIstatemaybeS(e.g.,any 

TCIstateconfigurationmaybefollowedbyavailabilityindicationsignalingfromaparentnode).  

110126]Invariousembodimentsduetointrinsicdifferencesbetweenresourcesinthetime

frequencydomainandthespatialdomaintheattributeNA(e.g.,not-availableorunavailable)may 

30 beredundant.ForexampleaTCIstatewithanNAattributemaysimplynotbeconfiguredbythe 

JAB-CUordeactivatedbyaparentnode.ThereforeincertainembodimentsonlyHandS 

attributesmaybeconfiguredforaTCIstatesuchasinFigures15and16.  

embodimentofaTCJstatedefinition1400.



WO20221185252 PCT/1B2022/051894 
32 

110127]Figure15isaschematicblockdiagramillustratingoneembodimentofanHandS 
configuration1500.Figure16isaschematicblockdiagramillustratingoneembodimentofanH 

andSconfigurationwithinaTCJstateconfiguration1600.  

110128]IncertainembodimentssinceTCIstatesandcorrespondingH,5,and/orNA 
5 ("i-I/S/NA")attributesareconfiguredforCN-MTareplicateoftheconfigurationsmaybesentto 

NbytheJAB-CU.Thismaybereflectedinastandard.InsomeembodimentsanlABnodemay 

beinformedofTCIstateconfigurationsand1-115/NAattributesconfiguredforachildnodeIn 

variousembodimentsH/S/NAattributeinformationmayonlybesenttoaparentnodenotthe 

lABnode.  

10 [0129]InvariousembodimentsonceconfigurationsaresenttoNand/orCNanJABnode 

NmayindicateaTCJstateviaN-DUsignalingtoCN-MTforschedulingadownlinkchannel 

suchasaphysicaldownlinksharedchannel("PDSCH")asfollows.HeretheJAB-DUandthe 

JAB-MTarepartoftheJABnodeN.ForadownlinktransmissionbytheJAB-DUofNtoCN:1) 

ifaTCJstateisconfiguredashardtheTCJstatemaybeusedforadownlink ,2)ifa 

15 TCJstateisconfiguredassofttheTCJstatemaybeusedforadownlinktransmissiononlyifa) 

theJAB-MTdoesnottransmitorreceiveb)theJAB-MTwouldtransmitorreceiveandthe 

transmissionorreceptionisnotchangedduetoauseoftheTCJstatebytheJAB-DUorc)the 

JAB-MTdetectsanavailabilityindicationorothercontrolsignalingwithafieldvalueindicating 

thesoftTCJstateasavailable'and/or3)ifaTCJstateisconfiguredasunavailabletheTCJstate 

20 maynotbeusedforadownlinktransmission.  

[0130]IncertainembodimentsrulesdonotallowaPNtoindicatetoanJABnodeNthat 

communicationsbytheJAB-MTconflictingwithauseofaTCJstatebytheJAB-DUbuttheTCJ 

statemaystillbeusedifanimplementationofNallowsasimultaneouscommunicationbetween 

25 theJAB-MTandtheJAB-DU.  

[0131]HoweverinsomeembodimentssuchasinterferencemanagementscenariosPN 

mayneedtoindicatetoNthataTCJstate shall"notbeused.ForexampleconsiderCaseA 

multiplexingwhereNtransmitstoPNandCNsimultaneously.IfPNperformsanRN 

beamformingtowardsanJAB-MTantennaofNtoreceiveanuplinksignaladownlinksignal 

30 fromanJAB-DUantennaofNtoCNonacertainTXbeammaycauseanexcessiveinterference 

onPN.ThereforehavingperformedinterferencemeasurementsPNmayneedtoindicatetoN 

thattheTXbeam(e.g.,TCIstate)isnotavailabletoNforIAB-DUtransmissionandthatiseven 

ifanimplementationofNmayallowittousetheTXbeam(e.g.,TCJstate)withoutchangingan 

JAB-MTbehavior.  

aTCJstateisstrictlyunavailable.InsteadtheyonlyallowthePNtowarnNthattheremaybe



WO20221185252 PCT/1B2022/051894 
33 

110132]InvariouscmbodimcntsotherrulesmaybcuscdforTCIstatcs. Inccrtain 

embodimentsadditionalvaluesmaybeindicatedfordeterminingavailabilityofasoftresource.  

TheabbreviationsIA(e.g.,isavailable)andINA(e.g.,isnotavailable)areusedhereinfor 

availabilityofasoftTCIstate.  

5 [0133]InsomeembodimentsforIA1:ifthisvalueisindicatedforasoftTCIstatethe 

TCIstateisavailabletoNunconditionally.Thisissimilartoavalueof'1' inanAlofasoft 

symbolinatimedomain.  

[0134]Invanousembodimentsfor1A2:ifthisvalueisindicatedforasoftTCIstatethe 

TCIstateisavailabletoNonlyifitdoesnotchangeanlAB-MToperation.Thisissimilarto 

10 conditionalavailabilityindication('~CAI")forafrequencydomain.  

[0135]IncertainembodimentsforENA1:ifthisvalueisindicatedforasoftTCIstatethe 

TCIstateisunavailabletoNunlessanimplementationofNallowsNtousetheTCIstate 

simultaneouslywithanotheroperationforexampleanlAB-MToperation.Thisissimilartoa 

valueof'0'inanAlofasoftsymbolinthetimedomain.  

15 [0136]InsomeembodimentsforINA2:ifthisvalueisindicatedforasoftTCIstatethe 

TCIstateisunavailabletoNunconditionally.Thisvaluemaybeusedforinterference 

management.  

[0137]Invanousembodimentsamongavailabilityaftributesand/orvaluesIA1maybe 

calledunconditionallyavailable,1A2maybecalledconditionallyavailableINAlmaybecalled 

20 conditionallyunavailable andINA2maybecalledunconditionallyunavailable.Thefour 

abbreviationsareusedhereinforconveniencebutthesefourvaluesmaybeusedbyotherterms.  

unconditionalmaybespecifiedbyacombinationofavailabilityvaluesbehaviorrulesandso 

fort.  

25 [0138]Insomeembodimentsabehaviorassociatedwithvalues1A2andINA1have 

similarities- inbothcasesaTCIstatemaybeusedbytheIAB-DUiftheuseoftheTCIstate 

doesnotchangeanlAB-MToperation.HowevertwodistinctvaluesmaybeusedasthelAB

DI]5defaultbehaviorandmaybedifferentforaTCIstatethatisindicated1A2versusindicated 

INA1. ForexampleifaTCIstateisindicatedINA1, theIAB-DUmayusetheTCIstatefora 

30 downlinktransmissiononlyifnootherlAB-MToperationisscheduleduntilthetimeof 

transmissions.HoweverifaTCIstateisindicated1A2,theIAB-DUmayusetheTCIstatefora 

downlinktransmissionifanJAB-MToperationisnotscheduledearlierthanatimethresholdbased 

ontheIAB-DUtransmissionandadecodingdelaycapabilitybytheJABnode.Furthermorea 

Incertainembodimentsadifferencebetweenavailableorunavailableorbetweenconditionaland
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valucofINAlmaybctakenasadcfaultforthetime-domainifnoavailabilityindicationis 

receivedforaTCJstate.  

110139]In vanousembodimentssincetherearefourvalues(andassociatedbehaviors)for 

determiningavailabilityofaTCJstateamodificationmaybeneededwithrespecttotheHIS/NA 

5 signalingandbehaviorasspecifiedforatimedomain.  

110140]IncertainembodimentsinsteadofonebitforanAlindextwobitsmaybeused 

foranAlindexhenceallowingtoindicateanyofthe4valuesdescribedherein.  

[0141]InsomeembodimentstwoAlindexvaluesmaybereceivedbyN.AfirstAlvalue 

mayselectamongtwoofthefourvaluessuchasthevaluesJAlorINAlwhichmayindicatea 

10 similarbehaviorasAlinthetimedomain.HoweverasecondAlvaluemaytendeterminean 

1A2orIINA2.InsomeimplementationsthesecondAlvaluemayormaynotbereceivedbyN.  

[0142]InvariousembodimentsAlvaluesmaybeindicatedfordifferenttypesofTCI 

states.ForexampleIAlorINAlmaybeindicatedforasoftTCIstatewhileIA2orINA2may 

beindicatedforahardTCIstate.  

15 [0143]IncertainembodimentsifmoretanoneAlindexvalueisreceivedforaTCIstate, 

differentrulesforavoidingconflictsneglectingalaterAlindexvalueoroverridinganearlierAT 

indexvaluemaybeapplied.Eachoftherulesmaybedeterminedbythestandardorbya 

9 

[0144]Insomeembodimentsavoidingconflictsmayinclude:anlABnodemaynotbe 

20 expectedtoreceiveconflictingAlindexvaluesforaTCIstate. Invariousembodiments, 

neglectingalatervaluemayinclude:anlABnodemayneglectalaterAlindexvalueforaTCI 

overridinganearliervaluemayinclude:anJABnodemayoverrideanearlierAlindexvaluefor 

aTCIstateifitreceivesadifferentATindexvalueforteTCIstatelater.Insomeembodiments, 

25 priorityamongvaluesmayinclude:anlABnodemayassignhigherprioritytosomevaluesamong 

{IA1,1A2,INAlINA2}withrespecttoothervalues.AsanexampleIAlandINA2indicatean 

unconditionalavailabilityorunavailabilitywhichmaytakeahigherprioritycomparedtoteother 

twovalues1A2andINA1. AsanoterexampleaprioritysuchasINA2>l7NA1>1A2>IA1may 

determinethelABnode'sbehavior.ForexampleifaTCIstateisindicatedavalueofJINAlin 

30 oneAlmessageandavalueof1A2inanotherAlmessagethelABnodemayassumeavalueof 

INA1. Otherpriorityordersarenotprecluded whichmaybedeterminedbyasignaling, 

configurationorspecification.  

[0145]In vanousembodimentsteremaybeacombinationofotherembodiments:an 

lABnodemaydetermineanAlvaluebasedonacombinationofrulesdescribedherein.For 

stateandbehaveaccordingtoanAlindexvaluereceivedearlier. Incertainembodiments,
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cxamplcforsomcpairsofvalucsancglcctingorovcrridingruicmayapply;whulcforotherpairs 

ofvaluesapriorityrulemayapply.Therulesandtheorderoftheirapplicationmaybedetermined 

byasignalingconfigurationorspecification.  

[0146]Incertainembodimentsif',asanexamplewetaketherealizationoffourAlindex 

5 valuesforasoftTCIstatethefollowingmodifiedrulesmaybespecifiedforuseofTCJstatesby 

theIAB-DU:1)ifaTCIstateisconfiguredashardtheTCIstatemaybeusedforadownlink 

transmission*2)ifaTCJstateisconfiguredassofttheTCIstatemaybeusedforadownlink 

transmissiononlyifa)thelAB-MTdoesnottransmitorreceive(andtheJAB-MTdoesnotdetect 

anavailabilityindicationorothercontrolsignalingwithafieldvalueofINA2(e.g., 

10 unconditionallyunavailable)fortheTCIstate),b)theJAB-MTwouldtransmitorreceiveandthe 

transmissionorreceptionisnotchangedduetoauseoftheTCIstatebytheIAB-DU,(andthe 

JAB-MTdetectsanavailabilityindicationorothercontrolsignalingwitafieldvalueofJA2or 

INAl(e.g.,conditionallyavailableorconditionallyunavailable)fortheTCJstate),orc)theJAB

MTdetectsanavailabilityindicationorothercontrolsignalingwithafieldvalueofIA1forthe 

15 TCIstateand3)ifaTCJstateisconfiguredasunavailabletheTCIstatemaynotbeusedfora 

downlinktransmission.ItshouldbenotedthatinsuchembodimentstheparentnodePNmayalso 

needtobeinformedoftheTCIstateconfigurationsandtheirH/S/NAaftributestobeableto 

produceavailabilityindicationorothercontrolsignalingthatindicatesavailabilityofTCJstates 

totheJABnodeN.ItshouldalsobenotedthatthechildnodeCNmaynotuseinformationofthe 

20 HIS/NAattributes. ThereforetheinformationmaynotbesenttoCNorotherwisetheinformation 

maybeneglectedbyCN.  

TCI-StateJEs)forCN-MT.TheJAB-CUmayalsoconfigureaPDSCH(e.g.,PDSCH-ConfigJE) 

forCN-MTwhichincludesJDsofamaximumofMoftheTCJstates.AMAC-CEmessage(e.g., 

25 withLC1D53),maythenactivateupto8oftheMTCJstatesbyabitmap.Finally,3bitsinDCI 

11mayindicateaTCIstatefromtheactivatedTCJstates.HoweverinthisembodimentHIS/NA 

attributesarenotconfiguredfortheTCIstatesbyreferringtotheirIDs.InsteadaTCJstatemay 

beassignedavailabilityattributesindirectlyforexampleinassociationwitresourcesintimeand 

frequencydomains.ForexampleaTCJstatemaybeavailableorunavailableconditionallyor 

30 unconditionallyforacertainperiodoftimeand/oroncertainfrequencyresources.Theadvantage 

ofthisembodimentincludethatteconfigurationsmaybeproducedataFlAPforexamplerather 

thanteRRC.AsaresultHIS/NAattributesforaphysicalbeammaybedeterminedjointlybased 

onFlAPconfigurationsandRRCconfigurations.  

[0147]InasecondembodimentanJAB-CUmayconfigureapluralityofTCJstates(e.g.,



WO20221185252 PCT/1B2022/051894 
36 

110148]InsomeembodimentsaconfigurationsuchmayassignHIS/NAattributesasshown 
inFigure17.SpecificallyFigure17isaschematicblockdiagramillustratingoneembodimentof 

resourceconfiguration1700. AccordingtoFigure17,theGNB-DU-Cell-Resource-Configuration 

IBwhichmaybedeliveredbytheF1interfaceincludesanoptionalfieldhSNASpatialConfigList, 

5 whichisessentiallyalistofHSNASpatialConfigltemJEseachoneincludingresourcesintime 

and/orfrequencydomainsindicatedbythefieldtimeFreqResourceandanHIS/NAattribute 

associatedwiththeresourcesindicatedbythefieldhsna.  

110149]InvanousembodimentsafieldtypeTimeFrequencyResourcemayindicate:1)a 
time-domainresourcesuchasoneormultiplesymbolsoneormultipleslotsadurationin 

10 millisecondsorthelike,2)afrequency-domainresourcesuchasoneormultiplephysicalresource 

blocks('~PRBs),oneormultipleresourceblockgroups("RBGs"),apartitionofabandwidthpart 

("BWP"),componentcarrier("CC'),orsoforthincludingoneormultiplePRBsorRBGsorthe 

like,3)oracombinationthereof 

[0150]IncertainembodimentsifanJABnodereceivesaconfigurationasfoundhereinit 

15 maydeterminethataTCIstateindicatingaQCLrelationshipwithareferencesignalonthe 

resourcesindicatedbythefieldtimeFreqResourceisassignedanattributeindicatedbythefield 

hsna.  

110151]Figure18isaschematicblockdiagramillustratingoneembodimentofaTCIstate 
configuration1800.AccordingtoFigure18,anlABnodemaydeterminethattheTCIstateisH, 

20 sorNAasindicatedbyhsnaifthereferencesignalindicatedbyNZP-CSI-RS-Resourceldor 
SSB-IndexusesaresourceintheresourcesindicatedbytimeFreqResource.  

NAasindicatedbyhsnaifthereferencesignalindicatedbyNZP-CSI-RS-ResourceldorSSB

IndexusesaresourceintheresourcesindicatedbytimeFreqResourceandiftheassociatedqcl

25 TypeisaspatialQCLsuchastypeD. ForexamplesupposeanJABnodereceivesa 

hSNASpatialConfigListlBthatassignsthevaluehardtoslot#1andthevaluesofttoslot#2.Then, 

theJABnodemaydeterminethatafirstTCIstatecomprisingaQCLindication(orTypeDQCL 

indication)toareferencesignalinslot#1ishardwhileasecondTCIstatecomprisingaQCL 

indication(orTypeDQCLindication)toareferencesignalinslot#2issoftandhencesubject 

30 toavailabilityindicationbyaparentnode.  

110153]In vanousembodimentsthefieldstimeFreqkesourceandhsnaareoptional.Ifany 

ofthefieldsaremissingadefaultvaluemaybeassumedbasedonaconfigurationora 

specification.ForexampleifanJABnodereceivesaconfigurationincludingonlyafieldhsna 

[0152]InsomeembodimentsanlABnodemaydeterminethattheTCIstateisHSor
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withvalucsoftitmaydctcrmincthatallTCJstatcsarcsoftandhencemaybesubjectto 

availabilityindicationbyaparentnode.  

110154]InanotherembodimentanJABnodemayreceiveaconfigurationsuchasthe 
exampleinFigure19.Figure19isaschematicblockdiagramillustratingoneembodimentofan 

5 lABnodeconfiguration1900.ThelBdefinitionissimilartothatofotherembodimentsbutthe 

interpretationbytheJABnodeisdifferent.InthisembodimenttheJABnodemaydeterminethat 

ifachannelsuchasaPDSCHistobescheduledonresourcesindicatedbythefield 

timeFreqResourcetheTCJstateindicatedforthechannelisassignedtheattributeindicatebythe 

fieldhsna.  

10 [0155]In vanousembodimentsanJABnodemaydeterminethatifachannelsuchasa 

PDSCHoraPDCCHistobescheduledonresourcesindicatedbythefieldtimeFreqResource, 

theTCJstateindicatedforthechannelisassignedtheattributeindicatedbythefieldhsnaifthe 

TCJstateincludesaspatialQCLindicationsuchasaTypeDQCLindication. Forexample, 

supposeanJABnodereceivesahSNASpatialConfigList2JEthatassignsthevaluehardtoslot#1 

15 andthevaluesofttoslot#2.ThentheJABnodemaydeterminethatafirstTCJstateforaPDSCH 

inslot#1ishardwhileasecondTCJstateforaPDSCHinslot#2issoftandhencesubjectto 

availabilityindicationbyaparentnode.ThisembodimentmaybeusefulforCLImanagement.  

ForexampleconsiderthescenariosinFigure20.  

[0156]Figure20isaschematicblockdiagramillustratingoneembodimentofasystem 

20 2000withinterfacescenariosforsimultaneousJAB-DUandJAB-MToperations.Theinterface 

scenariosincludeaCaseA2002(e.g.,forN),aCaseB2004(e.g.,forN),aCaseC2006(e.g.,for 

[0157]InCaseA2002multiplexingifaTXbeamofN-DU(e.g.,associatedwithaTCJ 

stateofN-DU)causesanexcessiveinterferenceonPNthenPNmayscheduleaPUSCHonslot 

25 whoseTCJstatesforNaresoft.ThenPNmayindicatetoNthatthesaidTCJstateisnotavailable 

toN-DUonthesaidslothenceavoidinganexcessiveinterferencewhenreceivingthePUSCH.  

Anavailabilityindicationinaspatialdomainmayincludesimilarsignalingtootherembodiments.  

AnavailabilityindicationinthespatialdomainmaybehelpfulforCLImanagement.Thisisin 

additiontopaneland/orbeammanagementforenhancedduplexinginJABsystems.  

30 [0158]IncertainembodimentsconfigurationinformationmaybesenttoanJABnode(N) 

anditsparentnode(PN)suchthatPNmayinformNwhichbeamsareavailableorunavailableto 

Natagiventime(orgenerallyonasetoftimeandfrequencyresources)basedonthe 

configurationinformation.Theconfigurationmaybeprovidedbyahigherlayerorbymultiple 

layers.JnsomeembodimentsifCUmanagementisintendeditispossibletoreducecomplexity.  

N),andaCaseD2008(e.g.,forN).
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110159]InathirdcmbodimcntanJABnode(N)isconfiguredwithoneormultiple 
referencesignalsforJAB-DUoperationviaahigherlayerbyanlAB-CU.Eachofthereference 

signalsmaybeaCSJ-RSanSS/PBCHblock('~SSB"),oranotherreferencesignaltatmaybe 

usedforinterferencemeasurement. Furthermore informationofthereference signal 

5 configurationsissenttoaparentnode(PN)oftheJAB 4 InthisembodimentPNdoesnot 

necessarilyreceiveinformationofTCJstateconfigurations.InsteadPNreceivesinformationof 

resourcesthatNmayusetotransmitareferencesignal.NextNmaytransmitareferencesignal 

ontheresourceswhileapplyingabeamonanantennapanelofN.PNmayperformmeasurements 

ontheresources.ThenbasedonthemeasurementPNmaydeterminebasedonthemeasurements, 

10 whetherasignalsenttroughthebeamandantennapanelbyNmaycauseanexcessive 

interferenceonPN.ThenPNmayindicatetoNwhetherthebeamandantennapanelisavailable 

orunavailabletoNforasignaltransmissionatagiventime(orgenerallyonasetoftimeand 

frequencyresources).Thisembodimentmayallowalesscomplexapproachastheconfiguration 

informationsharedamongnodesisreducedtoreferencesignalconfigurationsincludingresources 

15 usedfortereferencesignalsraterthanadditionalinformationsuchasTCJconfigurations.  

110160]Insomeembodimentsavailabilityindicationsignalingmaybealayer1("L1") 
and/or("L2")controlsignalingsuchasaDCImessageoraMACmessage.Theavailability 

indicationmessagemayincludeanyorallthefollowingfields:anodeidentifier(ID"),an 

indicationofareferencesignaltimeand/orfrequencyresourcesand/oravailabilityindication.  

20 [0161]Invanousembodiments:firstifthecontrolmessageisagroup-commonDCIas 

wasthecaseoftime-domainavailabilityinlABonenodemayneedtobespecifiedamongagroup 

realizationPNmayindicatetereferencesignaltoNbyanIDorindextotereferencesignal 

suchasanNZP-CSI-RS-ResourceldoranSSB-Index- inanotherrealizationPNmayindicatethe 

25 referencesignaltoNbyindicatingareferencesignalresourcesuchasasymbolnumberand/ora 

slotnumbersthirdPNmayindicatetoNthatabeamassociatedwithtereferencesignalisoris 

notavailableforwhichresourcesintimeand/orfrequencydomains- resourcesmaybeindicated 

explicitlyinsymbolsorslotsormillisecondsinthetimedomainand/orinPRBsinthefrequency 

domain(Alt-i)- alternativelyresourcesmaybeindicatedimplicitlyinassociationwitasignal 

30 orchannel(Alt-2)- forexampleintheaforementionedCaseA2002CLIexamplePNmay 

scheduleaPUSCHforanJAB-MTofNandindicatetoNtatabeamisorisnotavailablefor 

IAB-DUtransmissiononresourcestatoverlapwithresourcesofthePUSCHintimeand/or 

frequencydomains;fourthPNmayindicatewheterthebeamisavailableorunavailable.Details 

ofnodessecondPNmayindicatetoNwhichreferencesignalisorisnotavailable- inone
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ofavailabilityindicationandJABnodcbchaviormaybcsimilartothcavailabilityindication 

methodproposedforotherembodiments.  

110162]Incertainembodimentstheremaybenon-periodicreferencesignals.  

[0163]Insomeembodimentsareferencesignalmaynotbeperiodic.Insteadthereference 

5 signalmaybesemi-persistentoraperiodictobeactivatedand/ortriggeredbytheJABnodeN.If 

informationofactivationortriggeringareferencesignalisnotconveyedtotheparentnodethe 

parentnodemayperformameasurementonaresourcewhileassumingthereferencesignalwas 

transmitted.IntheseembodimentsifanJABnodereceivesanavailabilityindicationwith 

referencetoareferencesignalthatithasnottransmitteditmaybehavedifferently.Forexample, 

10 inonerealizationtheJABnodemayneglectanavailabilityindicationofabeamassociatedwith 

asemi-persistentreferencesignalthatisdeactivatedoranaperiodicreferencesignalthatisnot 

recentlytransmitted.InanotherexampletheJABnodemayassumethebeamassociatedis 

unavailableforIAB-DUtransmission.  

[0164]Invarious embodiments, interference and/orCLImeasurements may be 

15 constrainedtoperiodicreferencesignals.  

110165]Incertainembodimentstheremaybeareceivedsignalstrengthindicator("RSSI") 
insteadofreferencesignalreceivedpower("RSRP"). TosimplifythingsaparentnodePNmay 

performmeasurementsonsignalsreceivedfromNandcalculateasignalstrengthsuchasanRSSI.  

TheninsteadofanindicationofareferencesignalinthecontrolmessagePNmayindicatea 

20 resourceintimeand/orfrequencydomains(e.g.,similartoAlt-2).ThentheJABnodemay 

determineaspatialfilter(e.g.,beam)tatitappliedfortransmittingasignalontheindicated 

beamisavailableforcommunicationonanotherresource.  

110166]Inafourthembodimentavailabilityofabeammaynotbeindicatedbyaparent 
25 nodeinreferencetoapluralityoftime-frequencyresources.Insteadtheparentnodemayindicate 

abeamavailableorunavailableforexampleonasemi-persistentbasis~i.e.,abeamtatis 

indicatedavailableorunavailablewillremainrespectivelyavailableorunavailableuntilanother 

signallingorrulechangesitsavailabilitystatus.  

[0167]InonerealizationofthefourthembodimentanlABnode(N)maybeconfigured 

30 withareferencesignalonsoftresourcessuchasasoftsymbol.Informationofthereferencesignal 

configurationisadditionallysenttoaparentnode(PN).ThenifPNindicatestoNtatthesaid 

softresourcesareavailableNmayinferthatabeamassociatedwiththeresourcesisalsoavailable.  

ConverselyifPNindicatestoNthatthesaidsoftresourcesareunavailableNmayinferthata 

beamassociatedwithteresourcesisalsounavailable.  

resourceanddeterminebasedonavailabilityindicationfieldinthecontrolmessagewhetherthe
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110168]Incertaincmbodimcntsresourecsonwhichaperiodicrcfcrcnccsignalis 
0 

configuredareautomaticallyconsideredhardresourcesandmaybestbeimplementedbyasemi
9 

persistentoraperiodicreferencesignalsuchasasemi-persistentCSI-RSoranaperiodicCSJ-RS.  
Invariousembodimentsaperiodicreferencesignalmaybeallowedtobe"muted"byindicating 

5 aresourceofthereferencesignalunavailable.  

[0169]Figures21through25illustratedifferentembodiments.Severaldetailsand 

commonstepsinsuchmethodsmaybeomittedintheseFiguresforthesakeofbrevity.  

110170]Figure21isaflowblockdiagramillustratingoneembodimentofamethod2100 
ofafirstconfigurationembodiment.Themethod2100includesreceiving2102configurationof 

10 referencesignal5,receiving2104configurationofTCJstateTcomprisinganassociationtoSand 

anattributeAbeamBbeing2106associatedwithSissoftifA 'soft',andreceiving2108an 

availabilityindicationwithreferencetoT.  

110171]Figure22isaflowblockdiagramillustratingoneembodimentofamethod2200 
ofafirstconfigurationembodiment.Themethod2200includesreceiving2202configurationof 

15 referencesignalSonresourceRreceiving2204configurationofTCJstateTcomprisingan 

associationtoSreceiving2206attributeAassociatedwithresourceRbeamBbeing2208 

associatedwithSissoftifA--'soft',andreceiving2210availabilityindicationwithreferenceto 

T.  

110172]Figure23isaflowblockdiagramillustratingoneembodimentofamethod2300 
20 ofafirstconfigurationembodiment.Themethod2300includesreceiving2302configurationof 

referencesignalSonresourceRreceiving2304configurationofTCJstateTcomprisingan 

ConresourcePdwithTCJstateTbeamBbeing2310associatedwith515softifA--'5oft'and 

receiving2312availabilityindicationwithreferencetoT[andRI].  

25 [0173]Figure24isaflowblockdiagramillustratingoneembodimentofamethod2400 

ofafirstconfigurationembodiment.Themethod2400includesreceiving2402configurationof 

referencesignalSonresourceRreceiving2404configurationofTCJstateTcomprisingan 

associationtoSreceiving2406attributeAassociatedwithTCIstateT[orresourceK],beamB 

being2408associatedwithSissoftifA--'soft',andreceiving2410anavailabilityindication 

30 withreferencetoS[or.  

[0174]Figure25isaflowblockdiagramillustratingoneembodimentofamethod2500 

ofafirstconfigurationembodiment.Themethod2500includesreceiving2502configurationof 

referencesignalSonresourceRreceiving2504configurationofTCJstateTcomprisingan 

associationtoSreceiving2506attributeAassociatedwithresourceRbeamBbeing2508 

associationto5,receiving2306attributeAassociatedwithresourceRIscheduling2308channel
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associatcdwithSissoftifA--'soft',andrecciving2510anavailabilityindicationwithreference 

toR.  

110175]IncertainembodimentstheremaybeabeamindicationinNRforaPDSCH 

receptionbyaTIEoranJAB-MTisperformedtroughusingTCJstates.ATCJstatemayinclude 

5 uptotwoQCL-JnfoJEswhichinturnmayincludeaspatialQCL(e.g.,TypeD)indicationtoa 

referencesignalIDorindex.Thereforeindicationofareferencesignalindexwhichissupposedly 

beamformedistheessenceofbeamindicationforaPDSCHreception.  

[0176]InsomeembodimentsforanuplinktransmissionbyaTIEoranJAB-MTbeam 

indicationintheoppositedirectionisperformedthroughindicatingareferencesignalindex.Beam 

10 indicationforuplinkdoesnotuseTCIstates.InsteadbeamindicationforPUSCHphysicaluplink 

controlchannel('~PUCCH"),andSRSissignaledthroughfieldsthatarenamedSpatialRelation 

Infosoundingreferencesignal("SRS")resourceindicator("SM"),andsoforth.Nevertheless, 

beamindicationissimilarinessence.Asaresultmethodsmaybeusedfordownlinktransmission 

toaTIEorachildnodeJAB-MTmaybeappliedtouplinkreceptionfromaUBorachildnode 

15 lAB-MT.TCIstatesmaybeusedforIlLbeamindication(e.g.,beamindicationforPUSCHand 

PUCCH).  

110177]InvariousembodimentsanJAB-CUmayconfigureapluralityofSRSs(SRS

ConfigJEs)forCN-MT.EachoftheSRSsmaybeassignedahard(H),soft(5),orunavailable 

(not-availableorNA)attributebytheJAB-CU.Ahard/soft/NAattributemaybeassignedtoan 

20 SRSconfigurationdirectlyforexamplebyincludinganoptionalHSNAfieldinanSRS-Config 

lB.Alternativelyahard/soft/NAattributemaybeassignedtoanSRSindirectlyforexampleby 

includinganoptionalHSNAfieldinanSRS-ResourceSetJEanSRS-ResourceJEoralike.In 

thelattercaseifanSRSresourcesetoranSRSresourceisusedinSRSconfigurationdirectlyor 

25 indirectlyforexamplebyincludinganSRSresourcesetIDoranSRSresourceIDintheSRS 

configurationJEthentheattributemaybeindirectlyassignedtotheSRS.InanycaseanHSNA 

fieldmaytakeavalueof'hard', 'soft'orunavailable'.  

[0178]IncertainembodimentsadefaultvalueforanHSNAattributemaybedetermined 

implicitlyforexamplebasedonanotherfieldintheSRSconfiguration.AsanexampleifanSRS 

30 resourcesethasitsCusage fieldsettothevalue'beamManagement'anSRSconfiguration 

comprisinganIDoftheSRSresourcesetmaybeassigneda'soft'attributebydefault.Asanother 

exampleifaSpatialkelationlnfofieldinanSRSresourceconfigurationincludesareferencetoan 

CSJ-RSresourcetatisassigneda soft'attributeanSRSusingteSRSresourcemaybe 

implicitlyassignedasoft'attributebydefault.  

includinganoptionalHSNAfieldin attributemaybeassignedindirectlyforexampleby
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110179]InsomccmbodimcntsinformationofanattributcmaybcscnttothelABnodeN, 
theparentnode(PN),and/orthechildnode(CN).ThismaybereflectedasanlABnodethatmay 

beinformedofSRSconfigurationsandH/S/NAattributesconfiguredforachildnode.  

[0180]In 4 

vanousembodimentsHIS/NAattributeinformationmayonlybesenttothe 
5 parentnode(Ninthisexample),nottheJABnode(CNinthisexample).  

[0181]IncertainembodimentsanSIRSthathasnotbeenconfiguredwithanHIS/NA 

attributemaybeassumedtohaveadefaultattributesuchasH,5,orNAwhichmaybedetermined 

byastandardorbyaconfiguration.InsomerealizationsadefaultattributeforanSRSmaybeH.  

AlternativelyinsomerealizationsadefaultaftrlbuteforanSRSmaybeS, i.e.,anySRS 

10 configurationmaybefollowedbyavailabilityindicationsignalingfromaparentnode.  

110182]InsomeembodimentssimilartothecaseofDLTXduetointrinsicdifferences 

betweenresourcesinthetime-frequencydomainandthespatialdomaintheattributeNAmaybe 

redundant.Forexamplean5115withanNAattributemaysimplynotbeconfiguredbytheJAB

CUordeactivatedbyaparentnode.ThereforeinanalternativerealizationonlyHandSattributes 

15 maybeconfiguredforanSRS.  

[0183]InvariousembodimentsonceconfigurationsaresenttoNand/orCNanJABnode 

NmayindicateanSRSresourceindicator("SRI")forschedulinganuplinkchannelsuchasa 

PUSCHasfollows.HeretheIAB-DUandtheJAB-MTarepartofaJABnodeN:1)ifanSRSis 

configuredashardtheassociatedSRImaybeusedforanuplink , 2)ifanSRSis 

20 configuredassofttheassociatedSRImaybeusedforanuplinkreceptiononlywhena)theJAB

MTdoesnottransmitorreceiveb)theJAB-MTwouldtransmitorreceiveandthetransmission 

detectsanavailabilityindicationorothercontrolsignalingwithafieldvalueindicatingtheSRI 

associatedwiththesoftSRSasavailableand/or3)ifanSRSisconfiguredasunavailablethe 

25 associatedSRImaynotbeusedforanuplinkreception.TheserulesareforuseofH,5,orNA 

resourcesinthetimedomain(e.g.,forsymbolsinaslot).  

[0184]IncertainembodimentssimilartothecaseofDLTXtherulesdonotallowa 

parentnodePNtoindicatetotheJABnodeNthatanSRIisstrictlyunavailable.Insteadthey 

onlyallowPNtowarnNthattheremaybecommunicationsbytheJAB-MTconflictingwithan 

30 indicationofanSRIbytheIAB-DUbutabeampairedwiththebeamassociatedwiththeSRI 

maystillbeusedifanimplementationofNallowsasimultaneouscommunicationbetweenthe 

JAB-MTandtheJAB-DU.  

[0185]HoweverinsomeembodimentssuchasinterferencemanagementscenariosPN 

mayneedtoindicatetoNthatanSRI shall"notbeused.ForexampleconsiderCaseC 

orreceptionisnotchangedduetoanindicationoftheSRIbytheIAB-DUorc)theJAB-MT
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multiplexingwhereCNtransmitstoNandNsimultaneouslytransmitstoPN.IfPNperformsan 

RNbeamformingtowardsanJAB-MTantennaofNtoreceiveanuplinksignalanuplinksignal 

fromanJAB-MTantennaofCNtoNonacertainTXbeammaycauseanexcessiveinterference 

onPN.ThereforehavingperformedinterferencemeasurementsPNmayneedtoindicatetoN 

5 thattheTXbeamQ SRJ)isnotavailabletoCNandthatisevenifanimplementationofNmay 

allowittouseanNRNbeampairedwiththeCNTINbeamwithoutchanginganJAB-MTbehavior 

forN.  

110186]Invariousembodimentsrulesmaybeaddedforusingbeams.Insomerealizations, 
additionalvaluesmaybeindicatedfordeterminingavailabilityofasoftresource.Similartothe 

10 caseofDLTXtheabbreviationsIA(isavailable)andJ7NA(isnotavailable)areusedfor 

availabilityofan~R1associatedwithasoftSRS.  

[0187]ForJAJ:ifthisvalueisindicatedforasoftSRStheassociated~RIisavailableto 

achildnodeofNunconditionally.Thisissimilartoavalueof'1' inanAlofasoftsymbolinthe 

timedomain.For1A2:ifthisvalueisindicatedforasoftSRStheassociatedSRIisavailableto 

15 achildnodeofNonlyifitdoesnotchangeanJAB-MToperation.ThisissimilartoaCAlforthe 

frequencydomain.  

110188]ForINA1:ifthisvalueisindicatedforasoftSRStheassociated~RIisunavailable 
to[achildnodeof]NunlessanimplementationofNallowsNtousethe~R1simultaneouslywith 

anotheroperationforexampleanJAB-MToperation.Thisissimilartoavalueof'0'inanAlof 

20 asoftsymbolinthetimedomain.ForJNA2:ifthisvalueisindicatedforasoftSRStheassociated 

SRIisunavailabletoachildnodeofNunconditionally.Thisvaluemaybeusedforinterference 

110189]Insomeembodimentsamongavailabilityattributesand/orvaluesIA1maybe 
calledunconditionallyavailableJA2maybecalledconditionallyavailableINAlmaybecalled 

25 conditionallyunavailable andIINA2maybecalledunconditionallyunavailable.Thefour 

abbreviationsareusedforconveniencebutaspecificationinastandardmaynotexplicitlydefine 

fourvalues.Insteadthedifferencebetweenavailableorunavailableorbetweenconditionaland 

unconditionalmaybespecifiedbyacombinationofavailabilityvaluesbehaviorrulesandso 

forth.  

30 [0190]InvanousembodimentsbehaviorsassociatedwiththevaluesJA2andINA1have 

similarities.InbothcasesabeammaybeusedbytheIAB-DUiftheuseofthebeamdoesnot 

changeanJAB-MToperation.HowevertwodistinctvaluesmaybeusedastheJAB-DIPsdefault 

behaviormaybedifferentforabeamthatisindicatedJA2versusindicatedINA1. Forexample, 

ifabeamisindicatedINAJtheJAB-DUmayusethebeamforanuplinkreceptiononlyifno 

management.
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othcrlAB-MToperationisscheduleduntilthetimeoftransmissions. Howcvcrifabeamis 

indicated1A2,theJAB-DUmayusethebeamforanuplinkreceptionifanlAB-MToperationis 

notscheduledearlierthanatimethresholdbasedontheJAB-DUtransmissionandadecoding 

dclaycapabilitybyIlicJABnode.FurthermoreavalueofINAlmaybetakenasadcfaultifno 

5 availabilityindicationisreceivedforabeam. Sinecthcrcarcfourvalues(andassociated 

behaviors)fordeterminingavailabilityofanSRIamodificationmaybeneededwithrespectto 

theHIS/NAsignalingandbehaviorasspecifiedforthetimedomain.  

110191]InoncrcalizationinsteadofonebitforanAlindextwobitsmaybeusedforan 
Alindexhenceallowingtoindicateanyoftheabove4values.hianotherrealizationtwoAl 

10 indexvaluesmaybereceivedbyN.AfirstAlvaluemayselectamongtwoofthevaluessuchas 

thevaluesIAlorINAlabovewhichmayindicateasimilarbehaviorasAlinthetimedomainas 

specifiedinlABRel-16.HoweverasecondAlvaluemaythcndetermincanJA2orINA2as 

definedabove.InsomeimplementationsthesecondAlvaluemayormaynotbereceivedbyN.  

InyetanotherrealizationtheAlvaluesabovemaybeindicatedfordifferenttypesofSRSs.For 

15 exampleIAlorINAlmaybeindicatedforasoftSRSwhile1A2or17NA2maybeindicatedfor 

ahardSRS.FurthermoreifmorethanoneAlindexvalueisreceivedforanSRSdifferentrules 

foravoidingconflictsneglectingalaterAlindexvalueoroverridinganearlierATindexvalue 

maybeapplied.Eachoftherulesmaybedeterminedbythestandardorbyaconfiguration.  

[0192]Incertainembodimentstheremaybeavoidingconflicts:anJABnodemaynotbe 

20 expectedtoreceiveconflictingAlindexvaluesforanSRI.Insomeembodimentstheremaybe 

neglectingofalatervalue:anlABnodemayneglectalaterAlindexvalueforanSRIandbehave 

anearliervalue:anJABnodemayoverrideanearlierAlindexvalueforan~RIifitreceivesa 

differentAlindexvaluefortheSRIlater.Incertainembodimentstheremaybeapriorityamong 

25 values:anJABnodemayassignhigherprioritytosomevaluesamong{IA1,JA2,INAlINA2} 

withrespecttoothervalues.AsanexampleJAlandJNA2indicateanunconditionalavailability 

orunavailabilitywhichmaytakeahigherprioritycomparedtotheothertwovalues1A2and 

INA1. AsanotherexampleaprioritysuchasJNA2>INA1>1A2>IA1maydcterminetheJAB 

node'sbehavior.ForexampleifanSRIisindicatedavalueofIJINAlinoneAlmessageanda 

30 valueof1A2inanotherAlmessagethelABnodemayassumeavalueofINA1. Otherpnority 

ordersarenotprecludedwhichmaybedeterminedbyasignalingconfigurationorspecification.  

110193]InsomeembodimentsanlABnodemaydetermineanAJvaluebasedona 
combinationofanyrules.Forcxampleforsomepairsofvaluesaneglectingoroverridingrule 

accordingtoanAlindexvaluereceivedearlier.Invariousembodimentstheremaybeoverriding
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mayapply;whulcforothcrpairsofvaluesaprioritynilemayapply.Therulesandtheorderof 

theirapplicationmaybedeterminedbyasignalingconfigurationorspecification.  

110194]IfasanexampletherearefourAlindexvaluesforasoftSRSthefollowing 

modifiedrulesmaybeusedforindicationofSRIs:1)ifanSRSisconfiguredashardthe 

5 associatedSRImaybeusedforanuplinkreception;2)ifanSRSisconfiguredassoftthe 

associatedSRImaybeusedforanuplinkreceptiononlyifa)theJAB-MTdoesnottransmitor 

receive,(andtheJAB-MTdoesnotdetectanavailabilityindicationorothercontrolsignalingwith 

afieldvalueofJNA2(e.g.,unconditionallyunavailable)fortheSRI),b)theJAB-MTwould 

transmitorreceiveandthetransmissionorreceptionisnotchangedduetoauseofthesRIbythe 

10 JAB-DIJ,(andtheJAB-MTdetectsanavailabilityindicationorothercontrolsignalingwithafield 

valueofJA2orJNAJ(e.g.,conditionallyavailableorconditionallyunavailable)fortheSRIorc) 

theJAB-MTdetectsanavailabilityindicationorothercontrolsignalingwithafieldvalueofJA1 

fortheSRIand/or3)ifanSRSisconfiguredasunavailabletheassociatedSRImaynotbeused 

forauplinkreception.JtshouldbenotedthatthechildnodeCNmaynotuseinformationofthe 

15 HIS/NAattributes.ThereforetheinformationmaynotbesenttoCNorotherwisetheinformation 

maybeneglectedbyCN.  

110195]JnvariousembodimentsanJAB-CUmayconfigureapluralityofSRSs(5115

ConfigJEs)forCN-MT.EachoftheSRSsmaybeassignedahard(H),soft(5),orunavailable 

(not-availableorNA)attributebytheJAB-CU.Ahard/soft/NAattributemaybeassignedtoan 

20 5115configurationdirectlyforexamplebyincludinganoptionalHSNAfieldinan5115-Config 

JE.Alternativelyahard/soft/NAattributemaybeassignedtoan5115indirectlyforexampleby 

includinganoptionalHSNAfieldinan5115-ResourceSetJEan5115-ResourceJEorthelike.Jn 

thelattercaseifan5115resourcesetoran5115resourceisusedin5115configurationdirectlyor 

25 indirectlyforexamplebyincludingan5115resourcesetJDoran5115resourceJDinthe5115 

configurationJEthentheattributemaybeindirectlyassignedtothe5115.JnanycaseanHSNA 

fieldmaytakeavalueof'hard', soft'orunavailable' Jnsomerealizationsadefaultvaluefor 

anHSNAattributemaybedeterminedimplicitlyforexamplebasedonanotherfieldinthe5115 

configuration.Asanexampleifan5115resourcesethasits'usage fieldsettothevalue 

30 'beamManagement'an5115configurationcomprisinganJDofthe5115resourcesetmaybe 

assignedasoft'attributebydefault.AsanotherexampleifaSpatialkelationJnfofieldinan5115 

resourceconfigurationcomprisesareferencetoanCSJ-RSresourcethatisassignedasoft' 

attributean5115usingthe5115resourcemaybeimplicitlyassignedasoft'attributebydefault.  

includinganoptionalHSNAfieldin attributemaybeassignedindirectlyforexampleby
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110196]InccrtaincmbodimcntsinformationofthcattributcmaybesenttothelABnode 
Ntheparentnode(PN),and/orthechildnode(CN).HoweverinsomeembodimentsHIS/NA 

attributesarenotconfiguredfortheSRSsdirectly.InsteadanSRSmaybeassignedavailability 

attributesindirectlyforexampleinassociationwithresourcesintimeandfrequencydomains.  

5 ForexampleanSRSmaybeavailableorunavailableconditionallyorunconditionallyfora 

certainperiodoftimeand/oroncertainfrequencyresources.Theadvantageofsomeembodiments 

isthattheconfigurationsmaybeproducedattheFlAPforexampleratherthantheRRC.Asa 

resultHIS/NAattributesforaphysicalbeammaybedeterminedjointlybasedonFlAP 

configurationsandRRCconfigurations.  

10 [0197]InsomeembodimentsaconfigurationmayassignHIS/NAaftributesasfound 

herein. TheGNB-DU-Cell-Resource-ConfigurationlBwhichmaybedeliveredbytheFl 

interfaceincludesanoptionalfieldhSNASpatialConfigListwhichisessentiallyalistof 

HSNASpatialConfigltemJEseachoneincludingresourcesintimeand/orfrequencydomains, 

indicatedbythefieldtimeFreqResourceandanHIS/NAattributeassociatedwiththeresources, 

15 indicatedbythefieldhsna.  

[0198]InvanousembodimentsthefieldtypeTimeFrequencyResourcemayindicate:1)a 

time-domainresourcesuchasoneormultiplesymbolsoneormultipleslotsadurationin 

millisecondsorthelike,2)afrequency-domainresourcesuchasoneormultiplePRBsoneor 

multipleRBGsapartitionofaBWPCCandsoforthincludingoneormultiplePRBsorRBGs, 

20 orthelike;and/or3)acombinationthereof 

[0199]IncertainembodimentsifanlABnodereceivesaconfigurationasdefinedherein 

timeFreqResourceisassignedtheattributeindicatedbythefieldhsna.Thenaccordingtothis 

realizationthelABnodemaydeterminethattheSRSoranassociated~RIisH,5,orNAas 

25 indicatedbyhsnaifthereferencesignalindicatedbythe~RIusesaresourceintheresources 

indicated by timeFreqkesource. For example, suppose an lAB node receives a 

hSNASpatialConfigListlBthatassignsthevaluehardtoslot#1andthevaluesofttoslot#2.Then, 

theJABnodemaydeterminethatafirstSRSinslotU1ishardwhileasecondSRSinslot#2is 

softandhencesubjecttoavailabilityindicationbyaparentnode.ThefieldstimeFreqResource 

30 andhsnamaybeoptional.Thenifanyofthefieldsismissingadefaultvaluemaybeassumed 

basedonaconfigurationorspecification.ForexampleifthelABnodereceivesaconfiguration 

comprisingonlyafieldhsnawithvaluesoftitmaydeterminethatallSRSsaresoftandhence, 

associatedSINsmaybesubjecttoavailabilityindicationbyaparentnode.  

itmaydeterminethatanSRIassociatedwithanSRSontheresourcesindicatedbythefield
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[0200]InsomeembodimentsanlABnodemayreceiveaconfiguration butte 

interpretationbytheJABnodemaybedifferent.InsuchembodimentsthelABnodemay 

determinethatifachannelsuchasaPUSCHistobescheduledonresourcesindicatedbythefield 

timeFreqResourcetheSRIindicatedforthechannelisassignedtheattributeindicatedbythefield 

5 hsna.ForexamplesupposeanJABnodereceivesahSNASpatialConfigListlBthatassignsthe 

valuehardtoslot#1andthevaluesofttoslot#2.ThentheJABnodemaydeterminethatafirst 

SRSforaPUSCHinslot#1ishardwhileasecondSRSforaPUSCHinslot#2issoftandhence, 

subjecttoavailabilityindicationbyaparentnode.TheseembodimentsmaybeusefulforCLI 

management. InCaseCmultiplexingifaTXbeamofCN-MT(e.g., associatedwithanSRI 

10 indicatedfortheCN-MT)causesanexcessiveinterferenceonPNthenPNmayschedulea 

PUSCHonslotwhoseSRSsforNaresoft.ThenPNmayindicatetoNthatanSRIassociatedthe 

saidSRSsisnotavailabletouplinkschedulingbyN-DUonthesaidslothenceavoidingan 

excessiveinterferencewhenreceivingthePUSCH.  

[0201]Invanousembodimentsanavailabilityindicationinthespatialdomainmaybe 

15 helpfulforCLImanagement.Thisisinadditiontopaneland/orbeammanagementforenhanced 

duplexinginJABsystems.  

[0202]IncertainembodimentsconfigurationinformationmaybesenttoanJABnode(N) 

anditsparentnode(PN)suchthatPNmayinformNwhichbeamsareavailableorunavailableto 

Natagiventime(orgenerallyonasetoftimeandfrequencyresources)basedonthe 

20 configurationinformation.Theconfigurationmaybeprovidedbyahigherlayerorbymultiple 

layers.HoweverifCLImanagementisintendeditispossibletoreducecomplexity.  

layer.FurtheimoreinformationoftheSRSsissenttoNandPN.IntheseembodimentsNand 

PNreceiveinformationofresourcesthatCNmayusetotransmitanSRS.NextCNmaytransmit 

25 anSRSonthesaidresourceswhileapplyingabeamonanantennapanelofCN.PNmayperform 

measurementsonthesaidresources.ThenbasedonthemeasurementPNmaydeterminebased 

onthemeasurementswhetherasignalsentthroughthebeamandantennapanelbyCNmaycause 

anexcessiveinterferenceonPN.ThenPNmayindicatetoNwhetherthebeamandantennapanel 

isavailableorunavailableforanuplinktransmissionfromCNtoNatagiventime(orgenerally, 

30 onasetoftimeandfrequencyresources).Suchembodimentsmayallowalesscomplexapproach 

astheconfigurationinformationsharedamongnodesisreducedto5115configurationscomprising 

resourcesusedfortheSRSs.  

[0204]InvariousembodimentsavailabilityindicationsignalingmaybeLiand/orL2 

controlsignalingsuchasaDCImessageoraMACmessage.Theavailabilityindicationmessage 

[0203]InsomeembodimentsaCNisconfiguredwithoneormultipleSRSsbyahigher
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mayincludcanyorallthcfollowingficids:anodcidcntificranindicationofanSRStimeand/or 

frequencyresourcesand/oranavailabilityindication.  

[0205]Incertainembodiments:firstifthecontrolmessageisagroup-commonDCIone 

nodemayneedtobespecifiedamongagroupofnodewsecondPNmayindicatetoNwhichSRS 

5 isorisnotavailable- inonerealizationPNmayindicatetheSRStoNbyanIDorindextothe 

referencesignalsuchasanSRS-Resourceld- inanotherrealizationPNmayindicatethereference 

signaltoNbyindicatingaresourcesuchasasymbolnumberand/oraslotnumberthirdPNmay 

indicatetoNthatabeamassociatedwiththeSRSisorisnotavailableforwhichresourcesintime 

and/orfrequencydomains- resourcesmaybeindicatedexplicitlyinsymbolsorslotsor 

10 millisecondsinthetimedomainand/orinPRBsinthefrequencydomain(Alt-i)- alternatively, 

resourcesmaybeindicatedimplicitlyinassociationwithasignalorchannel(Alt-2)- forexample, 

intheaforementionedCaseCCLIexamplePNmayscheduleaPUSCHforanJAB-MTofNand 

indicatetoNtatabeamisorisnotavailablefortransmissiononresourcesthatoverlapwith 

resourcesofthePUSCHintimeand/orfrequencydomainsandfourthPNmayindicatewhether 

15 thebeamisavailableorunavailable.  

[0206]Insomeembodimentsfornon-periodicreferencesignals:areferencesignalmay 

notbeperiodic.Insteadthereferencesignalmaybesemi-persistentoraperiodictobeactivated 

and/ortriggeredbytheJABnodeN.Ifinformationofactivationortriggeringareferencesignalis 

notconveyedtotheparentnodePNtheparentnodemayperformameasurementonaresource 

20 whileassumingthereferencesignalwastransmitted.InthiscaseifanJABnodereceivesan 

availabilityindicationwithreferencetoareferencesignalthatithasnottransmitteditmaybehave 

ofabeamassociatedwithasemi-persistentreferencesignaltatisdeactivatedoranaperiodic 

referencesignalthatisnotrecentlytransmitted.InanotherexampletheJABnodemayassume 

25 thebeamassociatedisunavailableforJAB-DUreception.  

[0207]Invarious embodiments, interference and/orCLImeasurements may be 

constrainedtoperiodicreferencesignals.  

[0208]IncertainembodimentsRSSJmaybeusedinsteadofRSRP:tosimplifyametod 

furtheraparentnodePNmayperformmeasurementsonsignalsreceivedfromCNandcalculate 

30 asignalstrengtsuchasanRSSJ.Theninsteadofanindicationofareferencesignalintecontrol 

messagePNmayindicatearesourceintimeand/orfrequencydomains(e.g.,similartoAlt-2).  

ThenteJABnodemaydetermineaspatialfilter(e.g.,beam)tatCNmayhaveappliedfor 

transmittingasignalonteindicatedresourceanddeterminebasedonavailabilityindicationfield 

inthecontrolmessagewhethertesaidbeamisavailableforcommunicationonanotherresource.  

differently.ForexampleinonerealizationtheJABnodemayneglectanavailabilityindication
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[0209]Insomeembodimentsavailabilityofabeammaynotbeindicatedbyaparentnode 

inreferencetoapluralityoftime-frequencyresources.Insteadtheparentnodemayindicatea 

beamavailableorunavailableforexampleonasemi-persistent , .e.,abeamthatisindicated 

availableorunavailablewillremainrespectivelyavailableorunavailableuntilanothersignaling 

5 orrulechangesitsavailabilitystatus.InonerealizationaCNmaybeconfiguredwithanSIRSon 

softresourcessuchasasoftsymbol.InformationoftheSRSconfigurationisadditionallysentto 

NandPN.ThenifPNindicatestoNthatthesaidsoftresourcesareavailableNmayinferthata 

beamassociatedwiththeresourcesisalsoavailable.ConverselyifPNindicatestoNthatthesaid 

softresourcesareunavailableNmayinferthatabeamassociatedwiththeresourcesisalso 

10 unavailable. Sincetheremaybearulethatresourcesonwhichaperiodicreferencesignalis 

configuredareautomaticallyconsideredhardresourcestheaboverealizationmaybestbe 

implementedbyasemi-persistentoraperiodicreferencesignal.Otherwiseaspecificationmaybe 

modifiedallowingaperiodicreferencesignaltobe muted"byindicatingaresourceofthe 

referencesignalunavailable.  

15 [0210]Invariousembodimentstheremaybeanextensionoffour-valueavailability 

indicationtotimeandfrequencydomains.  

[0211]IncertainembodimentsJABnodebehaviorwithrespecttotransmittingor 

receivingasignalinahardsoftorunavailablesymbol(e.g.,inthetimedomain):1)withreference 

toslotsofanIAB-DUservingcellasymbolinaslotofanIAB-DUservingcellcanbeconfigured 

20 tobeofhardsoftorunavailabletype- ifadownlinkuplinkorflexiblesymbolisconfiguredas 

hardthelAB-DC]servingcellcanrespectivelytransmitreceiveoreithertransmitorreceivein 

, 2)ifadownlinkuplinkorflexiblesymbolisconfiguredassofttheIAB-DUcan 

respectivelytransmitreceiveoreithertransmitorreceiveinthesymbolonlyifa)thelAB-MT 

doesnottransmitorreceiveinthesymbolb)theJAB-MTwouldtransmitorreceiveinthesymbol, 

25 andthetransmissionorreceptioninthesymbolisnotchangedduetoauseofthesymbolbythe 

IAB-DIJorc)theJAB-MTdetectsaDCIformat25withanAlindexfieldvalueindicatingthe 

softsymbolasavailablcvand/or3)ifasymbolisconfiguredasunavailabletheIAB-DUneither 

transmitsnorreceivesinthesymbol.InessenceahardsymbolisalwaysavailabletothelAB

DI]anunavailable/NAsymbolisalwaysunavailableandasoftsymbol'savailabilitydependsin 

30 partonanAlsignalingfromaparentnode.  

[0212]InsomeembodimentsaparentnodeforcontrolavailabilityofanJABnodemay 

beavailableonlyforthepurposeofreservingresourcesforitscommunicationwiththelAB-MT 

(e.g.,upstreamcommunicationoftheJABnode).ItmeansthatifanlABnodepossessesthe 

thesymboL
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capabilityofpcrformingsimultaneousopcrationsinupsircamanddownstreamitmaystillusca 

resourcethatisnotindicatedavailablebyaparentnode.  

[0213]Invariousembodimentssuchasinterferencemanagementscenariosaparentnode 

(PN)mayneedtoindicatetoanJABnode(N)thataresource shall"notbeused.Forexample, 

5 considerCaseAmultiplexingwhereNtransmitstoPNandachildnode(CN)simultaneously.A 

downlinksignalfromanIAB-DUantennaofNtoCNmaycauseanexcessiveinterferenceonPN.  

ThereforehavingperformedinterferencemeasurementsPNmayneedtoindicatetoNthata 

resourceisnotavailabletoNandthatisevenifanimplementationofNmayallowittousethe 

resourcewithoutchanginganlAB-MTbehavior.  

10 [0214]Incertainembodimentsweproposetootherrulesforavailabilityindicationintime 

andfrequencydomainsmaybeadded.Insomerealizationsadditionalvaluesmaybeindicated 

fordeterminingavailabilityofasoftresource.TheabbreviationsIA(isavailable)andINA(isnot 

available)areusedhereinforavailabilityofasoftresourceintimeandfrequencydomains.  

[0215]ForIA1:ifthisvalueisindicatedforasoftresourcetheresourceisavailabletoN 

15 unconditionally.Thisissimilartoavalueof'1' inanAlofasoftsymbolinthetimedomain.For 

1A2:ifthisvalueisindicatedforasoftresourcetheresourceisavailabletoNonlyifitdoesnot 

changeanlAB-MToperation.ThisissimilartoCAlforthefrequencydomain.Moreoverfor 

INA1:ifthisvalueisindicatedforasoftresourcetheresourceisunavailabletoNunlessan 

implementationofNallowsNtousetheresourcesimultaneouslywitanotheroperationfor 

20 exampleanJAB-MToperation.Thisissimilartoavalueof'0'inanAlofasoftsymbolinthe 

timedomain. FurtherforINA2:ifthisvalueisindicatedforasoftresourcetheresourceis 

explainedearlier. Amongtheaboveavailabilityattributesand/orvaluesJAlmaybecalled 

unconditionallyavailableJA2maybecalledconditionallyavailableINAlmaybecalled 

25 conditionallyunavailable andJNA2maybecalledunconditionallyunavailable.Thefour 

abbreviationsareusedinthepresentdisclosureforconveniencebutaspecificationinthestandard 

maynotexplicitlydefinefourvalues.Insteadthedifferencebetweenavailableorunavailableor 

betweenconditionalandunconditionalmaybespecifiedbyacombinationofavailabilityvalues, 

behaviorrulesandsoforth.  

30 [0216]InsomeembodimentsabehaviorassociatedwiththevaluesJA2andINAlhave 

similarities- inbothcasesaresourcemaybeusedbytheJAB-DUifteuseoftheresourcedoes 

notchangeanJAB-MToperation.HowevertwodistinctvaluesmaybeusedastheJAB-DU's 

defaultbehaviormaybedifferentforaresourcethatisindicatedJA2versusindicatedJ7NA1. For 

exampleifaresourceisindicatedINA1, theJAB-DUmayusetheresourceforadownlink 

unavailabletoNunconditionally.Thisvaluemaybeusedforinterferencemanagementas
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transmissiononiyifnoothcrJAB-MTopcrationisschcdulcduntilthetimeoftransmissions.  

HoweverifaresourceisindicatedJA2,theJAB-DUmayusetheresourceforadownlink 

transmissionifanJAB-MToperationisnotscheduledearlierthanatimethresholdbasedonthe 

IAB-DUtransmissionandadecodingdelaycapabilitybytheJABnode.Furthermoreavalueof 

5 JNA1maybetakenasadefaultifnoavailabilityindicationisreceivedforaresource.According 

totheabovesincetherearefourvalues(andassociatedbehaviors)fordeterminingavailabilityof 

aresourceintimeand/orfrequencydomainsamodificationmaybeneededwithrespecttothe 

HIS/NAsignalingandbehaviorasspecifiedforthetimedomain.  

[0217]JnonerealizationinsteadofonebitforanAJindextwobitsmaybeusedforan 

10 AJindexhenceallowingtoindicateanyoftheabove4values.JnanotherrealizationtwoAJ 

indexvaluesmaybereceivedbyN.AfirstATvaluemayselectamongtwoofthevaluessuchas 

thevaluesJAlorINAlabovewhichmayindicateasimilarbehaviorasAJinthetimedomain.  

HoweverasecondAJvaluemaythendetermineanJA2orINA2asdefinedherein.Jnsome 

implementationsthesecondAJvaluemayormaynotbereceivedbyN.Jnyetanotherrealization, 

15 theAJvaluesabovemaybeindicatedfordifferenttypesofresources.ForexampleJAlorJNA1 

maybeindicatedforasoftresourcewhileJA2orJ7NA2maybeindicatedforahardresource.  

FurthermoreinthecasethatmorethanoneAJindexvalueisreceivedforaresourcedifferent 

rulesforavoidingconflictsneglectingalaterAJindexvalueoroverridinganearlierAJindex 

valuemaybeapplied.Eachoftherulesmaybedeterminedbythestandardorbyaconfiguration.  

20 [0218]Jncertainembodimentstheremaybeavoidingconflicts:anJABnodemaynotbe 

expectedtoreceiveconflictingAJindexvaluesforaresource.Furtherinsomeembodiments, 

andbehaveaccordingtoanAJindexvaluereceivedearlier.Moreoverinvariousembodiments, 

theremaybeoverridinganearliervalue:AnJABnodemayoverrideanearlierAJindexvaluefor 

25 aresourceifitreceivesadifferentAJindexvaluefortheresourcelater.Forpriorityamongvalues: 

anJABnodemayassignhigherprioritytosomevaluesamong{JA1,JA2INAl, INA2}with 

respecttoothervalues.AsanexampleJAlandJNA2indicateanunconditionalavailabilityor 

unavailabilitywhichmaytakeahigherprioritycomparedtotheothertwovaluesJA2andINA1.  

AsanotherexampleaprioritysuchasINA2>JNA1>JA2>JAlmaydeterminetheJABnode's 

30 behavior.ForexampleifaresourceisindicatedavalueofJ7NA1inoneAJmessageandavalue 

ofJA2inanotherAJmessagetheJABnodemayassumeavalueofINA1. Otherpriorityorders 

arenotprecludedwhichmaybedeterminedbyasignalingconfigurationorspecification.There 

maybeacombinationthereofanJABnodemaydetermineanAJvaluebasedonacombination 

oftheaboverules.Forexampleforsomepairsofvaluesaneglectingoroverridingrulemay 

theremaybeneglectingalatervalue:anJABnodemayneglectalaterAJindexvalueforaresource
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apply;whulcforothcrpairsofvalucsapriorityruicmayapply.Thcruicsandtheorderoftheir 

applicationmaybedeterminedbyasignalingconfigurationorspecification.  

[0219]IfasanexampletherealizationoffourAlindexvaluesisusedforasoftresource, 

thefollowingmodifiedrulesmayusearesourceintimefrequencyspatialorcodedomainsora 

5 combinationthereofForexample:1)ifaresourceisconfiguredashardtheresourcemaybeused 

foradownlinktransmissionoruplink , )ifaresourceisconfiguredassofttheresource 
maybeusedforadownlinktransmissionoruplinkreceptiononlyifa)theJAB-MTdoesnot 

transmitorreceive,(andtheJAB-MTdoesnotdetectanavailabilityindicationorothercontrol 

signalingwithafieldvalueofINA2(e.g.,unconditionallyunavailable)fortheresource),b)the 

10 lAB-MTwouldtransmitorreceiveandthetransmissionorreceptionisnotchangedduetoause 

oftheresourcebytheJAB-DU,(andtheJAB-MTdetectsanavailabilityindicationorothercontrol 

signalingwithafieldvalueof1A2orINAJ(e.g.,conditionallyavailableorconditionally 

unavailable)fortheresource),orc)theJAB-MTdetectsanavailabilityindicationorothercontrol 

signalingwithafieldvalueofJAJfortheresourceand/or3)ifaresourceisconfiguredas 

15 unavailabletheresourcestatemaynotbeusedforadownlinktransmissionoruplinkreception.  

[0220]Jnsomeembodimentstheremaybeanavailabilityindicationacknowledgement 

and/orresponse.JnvariousembodimentsanJABsystemmayhaveatreetopologyoradirectional 

acyclicgraph('~DAG")topology. TreeandDAGtopologiesallowatop-downapproachto 

resourcemanagementstartingfromtheJAB-CUintheJABdonorthroughparentnodestochild 

20 nodesandUBs.Jnthisapproachanupstreamnodehasanupperhandincontrollingresources 

andadownstreamnodefollowswhattheupstreamnodeinstructs.Amainexampleoftop-down 

availabilityindicationbyaparentnode.  

[0221]JnvariousembodimentsanavailabilityindicationfromaparentnodePNtoanJAB 

25 nodeNisacommandthatindicatesanavailabilityaftributeforaresource(e.g.,intimefrequency, 

spatialorcodedomains)basedonPNsassessmentofwhethertheresourcemayormaynotbe 

usedbyPNNachildnodeofNandsoon.HoweversincePNmaynotbeawareofthetraffic 

demandedbyNqualityofserviceprioritiesforthetrafficmultiplexingand/orduplexing 

capabilityorapplicabilitybyNatamomentandthelikePNmaynotnecessarilybeinthebest 

30 positiontodecideunilaterallywhetheraresourceistobeavailableforN.  

[0222]ThereforeincertainembodimentsifanJABnodeNreceivesanAJsignalingfrom 

aparentnodePNforaresourceNmayrespondbytransmittingacontrolmessageindicating 

whethertheavailabilityindicationfortheresourcemayormaynotbeaccommodatedaccepted, 

resourcemanagementistheframeworkforsoftresourceconfigurationbytheJAB-CUand
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rcjcctcdoralike.Thecontrolmessagemaybecalledanavailabilityindicationacknowledgement 

("AJ-ACK")oranavailabilityindicationresponse("AJ-RESP").  

[0223]InsomeembodimentsanJABnodeNreceivesanAlmessagefromaparentnode 

PNwhereintheAlmessagecomprisesoneormultipleAlfieldseachAlfieldindicating 

5 availabilityofasoftresourceintimefrequencyspatialand/orcodedomains.InresponseNmay 

transmitanAI-ACKmessagecomprisinganindicationofwhethertheAlmessageisaccepted.  

ForexampletheAJ-ACKmessagemaycompriseavalueof'1',orapositiveACKindicating 

thattheAlmessageisacceptedoravalueof'0'oranegativeACKindicatingthattheAlmessage 

isnotaccepted.  

10 [0224]InvariousembodimentstheremaybedifferentinterpretationsoftheAI-ACK 

message.InonerealizationinresponsetoanAl-AKmessagefromNiftheAI-ACKmessage 

comprisesafieldvalueindicatingtatanAlmessageassociatedwithoneormultiplesoftresources 

isnotaccepted(e.g.,anegativeACK),PNmayassumethatnoneoftheavailabilityindicationsin 

theAlmessageisacceptedbyN.ThereforePNmaynotassumetatNfollowsrulesassociated 

15 withavailabilityofanyofthesoftresourcesorlackthereofasspecifiedbythestandard.  

ConverselyifteAI-ACKmessagefromNcomprisesafieldvalueindicatingtattheAlmessage 

isaccepted(e.g.,apositiveACK),PNmayassumethatNfollowsrulesassociatedwithavailability 

ofanyofthesoftresourcesorlackthereofasspecifiedbyastandard. Accordingtothis 

realizationifPNreceivesmultipleAI-ACKmessagesinresponsetomultipleAlmessages 

20 indicatingasameavailabilityattributeand/orvalueforasameresourcePNmayassumethatthe 

attributeand/orvalueisacceptedbyNifanyoftheAJ-ACKmessagescomprisesapositiveACK.  

itindicatesavailabilityforaresourceBandaresourceCinAlmessage#2,thenifPNreceivesa 

positiveACKinresponsetoAlmessage#1andanegativeACKinresponsetomessage#2itmay 

25 assumethattheattribute/valueindicatedinmessage#1isacceptedforresourceB.Ifasante 

attributeand/orvalueisindicatedforresourceBinAlmessageU1andAlmessage#2,PNmay 

assumethatteattributeand/orvalueisacceptedforresourceB.  

[0225]Insomeembodimentsbyextensionforeveryattributeand/orvalueindicatedfor 

aresourcePNmayassignavalueof1ifitreceivesapositiveACKandavalueof0ifitreceives 

30 anegativeACK.ThenitmayperformalogicalORoperationontevaluesof{0,1}forthesaid 

attributeand/orvalueindicatedforthesaidresourceinordertodeterminewhethertesaidaftribute 

and/orvalueisacceptedbyNfortesaidresource.AlternativelyPNmayperformalogicalAND 

operationonthevaluesof{0,1}forthesaidattribute/valueindicatedfortesaidresource.  

ForexampleifPNindicatesavailabilityforaresourceAandaresourceBinAlmessage#1and
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[0226]InanothcrrealizationifPNreceivesanAI-ACKmessageincludinganegative 

ACKPNmayassumethatAlfieldswithacertainaftributeand/orvalueisnotacceptedbyN.  

Thesaidcertainattributeand/orvaluemaybeanyofIAINAJAl,1A2,INAlorINA2.  

[0227]InvanousembodimentsanAJ-ACKmessagemayincludemultiplefieldvalues 

5 associatedwithdifferentattributesand/orvaluesintheAlmessageordifferentresources 

associatedwiththeAlmessage.InonerealizationanAJ-ACKmessagemayincludeabitmapof 

values0'and'1' whereineachofthesaidvaluesisassociatedwithanavailabilityindication 

attributeand/orvalueintheAlmessage.Theattributeand/orvaluemaybeIA,~AJAl,1A2, 

INAland/orINA2.  

10 [0228]IncertainembodimentsdifferentinterpretationsofanAI-ACKmessageare 

possible.Inonerealizationavalueof'1' orpositiveACKmayindicatethatNacceptsthe 

associatedattributeand/orvalueofavailabilitywhileavalueof'0'ornegativeACKmayindicate 

thatNdoesnotaccepttheassociatedattribute/valueofavailability.IfPNreceivesmultiplevalues 

of'1' or'0'associatedwithanavailabilityattributeand/orvalueassociatedwitharesourcePN 

15 maydeterminewhethertheattribute/valueisacceptedbyNfortheresourcebyperforminganOR 

operationonthemultiplevalues.AlternativelyPNmayperformanANDoperation.  

[0229]InsomeembodimentsanAI-ACKmessagemayincludemultiplefieldvalues 

associatedwithdifferentaftributesand/orvaluesintheAlmessageordifferentresources 

associatedwiththeAlmessagebutthefieldvaluesarenotpositiveACKornegativeACKvalues.  

20 InsteadthefieldsmaytakesimilarvaluesasanAlmessage(e.g.,isavailable(IA),isnotavailable 

(INA),IAl,1A2,INAlormA2). ForexampleinthespecialcasethatNacceptsallthe 

includingfieldvaluesequaltotheavailabilityattributes/valuesintheAlmessage.  

[0230]InsomerealizationstheformatoftheAI-ACKmessagemayfollowtheformatof 

25 theAlmessage.IncertainrealizationsanunsolicitedAI-ACKmessagemaybetransmiftedfrom 

NtoPNinordertopreempttheuseofaresourceorreserveavailabilityofaresourceforN.  

[0231]Variousembodimentsmayfindanapplicationinmulti-parentordualconnectivity 

("DC")scenarios.IfanlABnodeNhastwoparentnodesPN1andPN2andifPNlandPN2may 

controlavailabilityofoverlappingresourcesinformationofavailabilityofaresourceindicatedby 

30 PN1,forexamplemaybeusefulforresourcemanagementbyPN2.ThereforeifPN1transmits 

anAlmessagetoNNmaytransmitanAI-ACKmessagetoeitherorbothPN1andPN2.Inthis 

casesincetheAI-ACKmessageisnotinresponsetoanAlmessagefromPN2,PN2,mayinterpret 

theAI-ACKmessageasunsolicited.  

availabilityattributesand/orvaluesintheAlmessageNmaytransmitanAI-ACKmessage



WO20221185252 PCT/1B2022/051894 
55 

[0232]IncertaincmbodimcntssuchasinaDCormulti-parcntscenarioruicsmayapply 

toavailabilityofsoftresourcesfrommultipleparentnodeswhenthereisamismatchbetweenan 

availabilityaftributeand/orvalueforaresourceasindicatedbyaparentnodePN1versusanother 

availabilityattributeand/orvalueforthesaidresourceasindicatedbyanotherparentnodePN2.  

5 ForexampleNmaybeabletorejectanavailabilityattributeand/orvalueindicatedbyaparent 

nodeonlyifithasaconflictwithanotheravailabilityattributeand/orvalueindicatedbyanother 

parentnodeforasameresource.  

[0233]InsomeembodimentssupposethatPNtransmitsanAlmessageincludingthe 

valuesof(0,1, 1,0)fortheresources(ABCD)respectively.Furtheravalueof1meansthe 

10 associatedresourceisavailable(IA)andavalueof0meansthattheassociatedresourceisnot 

available(mA).InonescenarioifNacceptsalltheavailabilityvaluesitmaytransmittoPNan 

AJ-ACKmessageincluding:1)avalueof1orpositiveACKaccordingtooneembodiment;2) 

valuesof(1,1,1,1),accordingtoanotherembodimentsand/or3)valuesof(0,1,1,0),according 

toafurtherembodiment.InanotherscenarioifNacceptsthefirsttwovalues(associatedwith 

15 resourcesAandB)anddoesnotacceptthesecondtwovalues(associatedwithresourcesCand 

D),itmaytransmittoPNanAJ-ACKmessageincluding:1)avalueof0ornegativeACK, 

accordingtoone , 2)valuesof(1,1,0,0),accordingtoanotherembodimentand/or 

3)valuesof(0,1,0,1),accordingtoafurtherembodiment.Toacceptorrejectanaftributeand/or 

valueinanAlmessageNmayperformanXORoperationwithavalueof0or1,respectively, 

20 andincludetheresultoftheoperationintheAI-ACKmessagetoPN.  

[0234]InvanousembodimentsanAI-RESPmaybesimilartoanAI-ACKexceptthatN 

defaultbehaviormaybeassumedbyPN.ForexamplePNmayassumethatNacceptsallthe 

attributesand/orvaluesindicatedintheAlmessageifPNdoesnotreceiveanAI-RFSPassociated 

25 withtheAlmessage.  

[0235]IncertainembodimentsanAI-ACKorAI-RESPmessagemaybeanLiand/orL2 

controlsignalingsuchasaUCImessageoraMACCEmessage.Alternativelyoneormultiple 

valuesofpositiveACKornegativeACKmaybeincluded(e.g.,piggybacked),inanothermessage 

toPN.  

30 [0236]InsomeembodimentsanAlmessageand/oranassociatedAI-ACKorAI-RESP 

messagemaybesubjecttotimingrulesaccordingtoaconfigurationoraspecification.For 

exampleanAl-messageanAI-ACKmessageoranAI-RESPmessagemayneedtobereceived 

priortoanassociatedresourcebyatleastathresholdforthemessagetobeapplicableoreffective.  

Thenifthemessageisreceivedafterthethresholdwhichmaybeassociatedwithadecodingtime 

maynotnecessarilytransmitanAI-RESPmessageinresponsetoanAlmessage.Inthiscasea
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capabilitythcmcssagcmaybeneglectedfortheresource.Inonerealizationifamessage 

associatedwithresourcesAandBisreceivedatatimethatislaterthanatimeassociatedwith 

resourceAminusathresholdtimebutitisnotlaterthanatimeassociatedwithresourceBminus 

thethresholdtimethemessageisapplicableoreffectiveforresourceBbutnotforresourceA.In 

5 anotherrealizationthemessageisnoteffectiveforneitherAnorB(e.g.,thewholemessageis 

neglectedbythereceivingnode).  

[0237]Invanousembodimentstheremaybeanavailabilityindicationforaparentnode 

andnon-childnodes.Atop-downapproachforresourcemanagementinanJABsystemwitha 

treeorDAGtopologyprovidesonlylimitedmeanstomanageresourcesefficiently.Methodsmay 

10 beusedforacknowledgingorrespondingtoanavailabilityindicationmessagewherebyanJAB 

nodemayindicatetoaparentnodewhetheranavailabilityattributeindicatedforaresourceis 

acceptedbytheJABnode.CertainmethodsextendtheJABnode'soptionstomanagetheavailable 

resourcesinawaythatdoesnotstrictlyfollowatop-downapproach.  

[0238]Incertainembodimentsmethodsareusedthatextendtheresourcemanagement 

15 possibilitiesyetfurtherbyallowingJABnodestocommunicatewithothernodesthatmayormay 

notbeadjacenttopologicallybuttheiruseofradioresourcesmaybecorrelated.Forexample, 

twoJABnodesmaybeinageographicalvicinitybutneithermaybeaparentnodeorachildnode 

oftheother.  

[0239]InsomeembodimentsanJABnodeNnodemaytransmitanAlmessagetoaparent 

20 nodePN.ThisAlmessagemaybecalledanuplink"Almessagewhichmaybetransmittedasa 

UCIoraMCCEmessage.  

ofa"downlink"Almessage(e.g.,anAlmessagetoanJABnodefromaparentnode).The 

associatedbehaviorbytheparentnodeifreceivinganuplinkAlmessagemaybesimilartothe 

25 behaviorofanJABnodereceivingadownlinkAlmessage.  

[0241]IncertainembodimentsanAJmessagefromNtoPNmaybeinterpretedasa 

requestwhichmayormaynotbeacceptedbyPN.InthiscasetheAlmessagemayalternatively, 

becalledanAJrequest("AJ-REQ").ThenPNmayrespondtoNbytransmittinganAJ-ACKor 

AJ-RESPmessagewhichmayfollowasimilarformatandbehaviorasthemethodsproposed 

30 earlierforacknowledgingorrespondingtoanAlmessagefromPNtoN.  

[0242]Insomeembodimentsarequest-responsesignalingmayberealizedbyN 

transmittinganunsolicitedAJ-ACKorAI-RFSPtoPN.TheformatoftheAJ-ACKorAJ-RESP 

mayfollowthatofanotherembodiment.ThenPNmayreactbytransmittinganAlmessagetoN, 

whereintheAJmessageindicateswhichresourcesareorarenotavailabletoN.  

[0240]InvanousembodimentsaformatofanuplinkAlmessagemaybesimilartothat
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[0243]InvanouscmbodimcntsanJABnodcNimayindicateavailabilityofaresourceto 

anotherlABnodeN2whereinNiandN2maynotbeconnectedbyaUnlink.  

[0244]IncertainembodimentsasignalingmaybeperformedthroughanFlinterface, 

possiblyovermultiplebackhaullinks(e.g.,hops). Theseembodimentsmaybeusefulfor 

5 communicationamongJABnodesconfiguredbyasameJABdonor.Inthiscaseinformationof 

softresourceconfigurationsmaybesharedamongtheJABnodesbytheJABdonor.  

[0245]Insomeembodimentsasignalingmaybeovertheair("OTA"),wherein 

availabilityindicationorrequestmaybeperformedinasignalthatmaybereceivedovertheair 

withoutadirectUulinkconnection.Examplesofthesignalarereferencesignalsorasystem 

10 informationblock('~SJB")broadcastbyNi. AnJAB-CUmayconfigurethesignalanddetermine 

interpretationandbehaviorofN2.  

[0246]Invanousembodimentsaresourcemaybeinthetimedomainfrequencydomain 

spatialdomaincodedomainoracombinationthereofExamplesofaresourceinthetimedomain 

areoneormultiplesymbolsoneormultipleslotsadurationinmillisecondsandthelike.  

15 ExamplesofaresourceinthefrequencydomainareoneormultiplePRBsoneormultipleRBGs, 

aBWPaCCandthelike.ExamplesofaresourceinthespatialdomainareabeamaTCJstate, 

aspatialrelationinfoareferencesignalindexaCSJ-RSresourceindicator("CR1"),~SRI,~ 

SSBindexandthelike.Incertainembodimentsaresourceinthespatialdomainmaybean 

antennaoranantennaport.Insomeembodimentsaresourceinthespatialdomainmaybe 

20 indicatedimplicitlyinassociationwitharesourcemthetimeand/orfrequencydomains.Examples 

ofaresourceinthecodedomainisasequencesuchasareferencesignalsequence.  

definedintime-frequencydomainsandhowthespatialdomainisaddressedbythestandard 

throughdefinitionsofspatialrelationsquasi-collocationandsoforth.Thereforedespitefrequent 

25 referencestoresources,, . thespatialdomainhereinitshouldbenotedthatthemethodsasmay 

bespecifiedinthestandardmaynotrefertobeamsspatialrelationsQCLrelationsandthelike 

resources.  

[0248]Incertainembodimentsreferenceismadetomultiplexingand/orduplexing 

capabilityorapplicabilityforsimultaneousoperationbyanJAB-DUandanJAB-MTofanJAB 

30 node.ThecapabilityorapplicabilitymaybeassessedcontinuouslybytheJABnodetodetermine 

abehaviorforusingabeamoraresourcebasedonthemethodsherein.  

[0249]InsomeembodimentsitisexpectedthatanJAB-CUconfigunnganJABcanbe 

madeawareofcapabilitiesofJABnodesinthesystemthroughRRCmessagessentonanFl 

interface.Thosemayincludecapabilitiesrelatedtoenhancedduplexingandsimultaneous 

[0247]Itshouldbenotedhoweverthatthereisadifferencebetweenhowasignalis
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opcrations.Exampicsofsuchcapabilitiesincludeanumberofantennapanelsanumberofantenna 

panelsforupstreamanumberofantennapanelsfordownstreamabeamformingcapabilityan 

FDMand/orSDMcapabilityanumberofdiscreteFouriertransform('~DFT")and/orinverseDFT 

("IDFT")windowsandsoforth.ThisinformationmayberequiredorhelpfulforthelAB-CUto 

5 configureresourcesproperlyforthelABnodes.ThelAB-CUmayfurtherbeinformedof 

topologicalchangesintheJABsystem mobilityofJABnodeschangesinalarge-scale 

interferencelevelandsoforthbasedonwhichtheJAB-CUmaychangeresourceconfigurations.  

SubsequentlytheJAB-CUmayinformJABnodesofcapabilitiesassociatedwithotherJABnodes 

suchasaparentnodeofchildnode. ThecommunicationsmayoccuronanF1interfaceandinthe 

10 formofRRCconfiguration 0 

4 

[0250]JnvanousembodimentsRRCsignalingoveranFlinterfacemaynotbesufficient 

forshod-scalechangesinthecapabilityofanJABnodetoperformsimultaneousoperation, 

especiallyinamulti-hopJABsystemwherecommunicatingRRCmessagesfromanJABnodeto 

theJAB-CUandthenfromtheJAB-CUtoanothernodemaycauseasignificantdelay.Therefore, 

15 directcontrolsignalingbetweenJABnodesmaybeusedtoinformothernodesofaninstantaneous 

abilityofanJABnodetoperformsimultaneousoperations.  

[0251]JncertainembodimentsanLiand/orL2controlmessagefromanJABnodetoa 

parentnodeservingtheJABnodeorachildnodeservedbytheJABnodemayinformtheparent 

and/orchildnodeoftheJABnode'sabilitytoperformasimultaneousoperation.This"short-scale" 

20 capabilityindicationmaybedeterminedbyahardwarecapabilitysuchasanumberofantenna 

panelsapowerconstraintaninterferenceconstraintabeamforming/spatialconstraintatiming 

informationindicatingwhethertheJABnodeiscapableofperformingsimultaneousoperationat 

thepresent 4 Jnanotherrealizationthecontrolmessagemayfurtherindicatewhetheritcan 

25 performasimultaneousoperationbasedonabeamformingand/orspatialconstraintapower 

constraintaninterferenceconstraintatimingconstraintandsoforth.ParticularlytheJABnode 

maybeabletoperformasimultaneousoperationbasedonaspatialfilteraTXand/orRXpower 

rangeaninterferencethresholdoratimingalignmentschemeatonetimebutitmaybeunable 

todosoatanothertime.Jnyetanotherrealizationthecontrolmessagemayincludeinformation 

30 ofatypeofsimultaneousoperationtheJABnodeiscapableofForexampletheJABnodemay 

beabletoperformhalf-duplexsimultaneousTXorsimultaneousRNbutitmaybeunableto 

performafrill-duplexoperationbasedonahardwarecapabilityoranoperationconstraint(e.g., 

spatialpowerinterferencetimingandsoforth).  

alignmentconstraintorthelike.Jnonerealizationthecontrolmessagemaycanyonebitof
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[0252]Insomeembodimentsacontrolmessagemaybeperiodic.Inanotherembodiment, 

thecontrolmessagemaybetransmittedupondemandforexampleinresponsetoasoliciting 

controlsignalingoronlyiftheJABnodeistemporarilydeviatingfromacapabilityithasindicated 

earlier(e.g.,duetoanoperationconstraint).  

5 [0253]Invanousembodimentssimultaneousmaybebasedonbesteffort."Despitean 

lABnode'scapabilitytoperformsimultaneousoperationthecapabilitymaybedisrupted 

temporarilyduetoaconstraintduringtheoperation.Insuchembodimentsabest-effortapproach 

maybetakenbythelABsystemoranJABnodetoperformsimultaneousoperationsonlywhen 

theyarepossible. ForexampleanJABnodemaybeconfiguredorindicatedtouseatime

10 frequencyresourceinadirectionforexampleforaDLorULcommunication.ThentheJAB 

nodemayusetheresourceintheconfiguredand/orindicateddirection.AdditionallyiftheJAB 

nodeiscapableofperforminganupstreamordownstreamcommunicationsimultaneouslybased 

onitshardwarecapabilitiesandwhileconsideringoperationconstraintstheJABnodemaychoose 

toscheduleacommunicationand/orindicatetoanadjacentnodetoexpectacommunicationon 

15 theresourceoratime-overlapping("TOL")resource.  

[0254]IncertainembodimentsanJABnodeperformingsimultaneousoperationsbased 

onabest-effortapproachmayinformadjacentnodeseitheraparentand/orchildnodeoranode 

inaphysicalvicinityofitsintentiontoperformacommunicationotherthanoneconfiguredor 

indicatedtotheJABnodes.Thiscontrolsignalingmayinformtheadjacentnodesofupcoming 

20 communicationsandmayallowthemtotakeanactionaccordinglyforexampletoperform 

beamformingormitigateinterference. Inanembodiment anJABnodemayperforma 

beconfiguredorindicatedtobeusableforsimultaneousoperationbasedonabest-effortapproach.  

[0255]Specificallyinsomeembodimentsonlyresourcesconfiguredorindicatedflexible 

25 (F)maybeusedforasimultaneousoperationbasedonabest-effortapproach.  

[0256]ThefollowingsignalingmechanismsinNRenablecommunicatingDLand/orUL 

informationofanOFDMsymboltoaUB:1)semi-staticRRCsignaling;2)dynamicslotformat 

indication("SF1')sharedbyagroupofUEwand/or3)dynamicsignalingtoscheduleachannel 

foraUB.  

30 [0257]InvariousembodimentsconfigurationsorsignalingforanJAB-MToranJAB-DU 

maybeused.ForanJAB-MTtheconfigurationorsignalingmaybereceivedbytheJABnode 

fromanJAB-CUoraparentnodeservingtheJABnode. Forexampleifa 4 

descnptionreads"an 
JAB-MTisconfiguredbyaresourceconfiguration" itmeanstheJABnodeincludingtheJAB

MThasreceivedtheresourceconfigurationfortheJAB-MT. SimilarlyforanJAB-DUthe 

simultaneousoperationbasedonabest-effortapproachonlyoncertainsymbols.Thesymbolsmay
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configurationorsignalingmaybcrcccivcdbythclABnodcfromanJAB-CUoraparentnode 

servingtheJABnode.Alternativelytheconfigurationorsignalingmaybereceivedbyachild 

nodeservedbytheJAB-DUinwhichcasetheJAB-DUmayalsobeinformedoftheconfiguration 

orsignalingtothechildnode.Forexampleifadescriptionreads"anJAB-DUisconfiguredbya 

5 resourceeconfiguration" itmaymeanachildnode(oraUBoranenhancedUB)servedbythe 

JAB-DUhasreceivedtheresourceconfigurationinwhichcasetheJABnodecomprisingtheJAB

DUmayalsobeinformedoftheresourceconfiguration.Jneachoftheabovecasesaconfiguration 

orsignalingmaybereceivedfromanJAB-CUonanF1interface.Jneachoftheabovecasesa 

controlsignalingmaybereceivedfromaparentnodeorachildnodeonaphysicalcontrolchannel 

10 orbyaMACmessage.  

[0258]JncertainembodimentsSDMmayrefertoascenariowherethesamefrequency 

resourcesareusedformultipleoperationsthataremultiplexedinthespatialdomain(e.g.,by 

multipleantennapanelsand/ormultiplebeams). JneachembodimentFDMmayrefertoa 

scenariowheredifferentfrequencyresourcesareusedformultipleoperationsthatmayormaynot 

15 bemultiplexedinaspatialdomain.Thefocusoftheseembodimentsisreusingtimeresources, 

althoughTDMisnotprecludedpossiblyincombinationofSDMand/orFDM.Assuch, 

combinationofSDMandFDMandpossiblecombinationwithothermultiplexingschemessuch 

asCDMisnotprecluded.  

[0259]JnsomeembodimentsSDMmayrefertomulti-paneloperationwheremultiple 

20 antennas, antennapanels, antennapods, and so forthmaybeusedformultiplexing 

communications.  

ConfigCommonandTDD-UL-DL-ConfigDedicatedaswellasTDD-UL-DL-ConfigDedicated

JAB-MT-r16.FurthermoreRRCJEsmaybeused whichmaybecalledTDD-UL-DL

25 ConfigDedicated2-r17orTDD-UL-DL-ConfigDedicated2-JAB-MT-r17,forexample.  

[0261]Jncertainembodimentsreferenceisfrequentlymadetotime-overlapping("TOP') 

resourcessuchasTOLsymbolsalthoughthestandardspecificationmayuseadifferenttermfor 
" 

overlappingresourcesorsimplyreferto same resources.Onereasonforthisdefinitionisto 
clarifythatTOLresourcesmaybedefinedorconfiguredfordifferententitiessuchasdifferent 

30 JABnodesanJAB-MTandJAB-DUofanJABnodeandsoforth.Anotherreasonistocover 

caseswithdifferentnumerologieswhereasymbolinafirstoperationand/orconfigurationmay 

nothavethesamelengthintimeasasymbolinasecondoperationand/orconfiguration.Yet 

anotherreasonistocovercasesthatatimingmisalignmentwhetherdeliberateduetoemploying 

differenttimingalignmentsorduetoanerror. JtshouldbenotedthatTOLasarelationship 

[0260]JnvariousembodimentsresourceconfigurationsmayincludeTDD-UL-DL-
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bctwccntworcsourccsiscommutativc- ifafirstresourceand/orsymbolAistime-overlapping 

withasecondresourceand/orsymbolBthenBisalsoTOLwithA.Descnptionofthe 

embodimentsmaymakereferencestoasymbolinafirstoperationand/orconfigurationandaTOL 

symbolinasecondoperationand/orconfiguration.  

5 [0262]Asfoundherein, an'4 operation~'mayrefertoatransmission("TX')ofasignalor 

areception("RX")ofsignal.Inthiscontextasimultaneousoperationmayrefertosimultaneous 

transmissionssimultaneousreceptionsorsimultaneoustransmissionsandreceptionsbytwo 

communicationentities.Incertainembodimentsthetwoentitiesmaybelongtoasamenodesuch 

asanlABnode.InsomeembodimentsthetwoentitiesmaybeanlAB-MTandanIAB-DUof 

10 anJABnode.  

[0263]FinallyalthoughembodimentsaredescribedforsymbolssuchasOFDMsymbols, 

asaunitoftimeresourcestheembodimentscanbeextendedtootherunitssuchasslotsmini

slotssubframesagroupofsymbolssuchasalltheDLIlLorFsymbolsinaslotoragroupof 

slotsandsoforth.Furthermoretheembodimentsmaybeextendedtothefrequencydomain(e.g., 

15 withaunitofresourceelementresourceblocksub-channelandsoforth)orotherdomains.  

[0264]InsomeembodimentsforCaseAduplexingwhichissimultaneousJAB-MTTX 

(UL)andJAB-DUTX(DL),thefollowingmaybeapplicable 

[0265]SimultaneousTXcapability:thismayrefertoanJABnode'scapabilitytoperform 

simultaneoustransmissionswhichmayindicatethattheJABnodeiscapableof5DMand/or 

20 FDMtheJABnodehasmultipleantennapanels(e.g.,5DM),theJABnodeiscapableof 

simultaneoustransmissionsinDLandULtheJABnodeiscapableofenhancedduplexingora 

JAB-CUthatconfiguresthesystem.Jnthecaseofmethodsbasedoncontrolsignalingthe 

informationofthecapabilitymaybesenttoanotherJABnodesuchasaparentnodeorachild 

25 node.  

[0266]Powerimbalanceconstraint:thismayrefertoaconstraintaccordingtowhichthe 

differencebetweenaTXpowersforanJAB-MTTXandanJAB-DUTXisnotlargerthana 

threshold.ThethresholdmaybedeterminedbyanJABnodecapabilitytatspecifiesamaximum 

powerimbalanceononepanel(e.g.,FDM)oramongmultiplepanels(e.g.,5DM).Jnthecaseof 

30 configuration-basedmethodsapowerimbalanceconstraintmaybesatisfiedbysemi-static 

configurationofTXpowers.JnthecaseofmethodsbasedoncontrolsignalingaTXpowerfor 

anJAB-MTTXmaybedeterminedbyaparentnodeservingtheJAB-MT.Thereforeapower 

imbalanceconstraintmayrequireanJABnodetoadjustaTXpowerforanJAB-DUTXif 

possibleordeclineatransmissionotherwise.  

like.Jnthecaseofconfiguration-basedmethodsinformationofthecapabilitymaybesenttoan
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[0267]Totalpowerconstraint:thismayrefertoaconstraintaccordingtowhichthetotal 

TXpowerforanlAB-MTTXandanIAB-DUTXdoesnotexceedathreshold.Thethresholdmay 

bedeterminedbyanlABnodecapabilitythatspecifiesamaximumtotalpowerforapanel(e.g., 

FDM)orfortheJABnode(e.g.,SDM),byaregulatorylimitorthelike.Inthecaseof 

5 configuration-basedmethods, atotalpowerconstraintmaybe satisfiedbysemi-static 

configurationofTXpowers.InthecaseofmethodsbasedoncontrolsignalingaTXpowerforan 

lAB-MTTXmaybedeterminedbyaparentnodeservingtheJAB-MT.Thereforeatotalpower 

constraintmayrequireanJABnodetoadjustaTXpowerforanJAB-DUTX, ifpossibleor 

declineatransmissionotherwise.  

10 [0268]Jnterferenceconstraint:thismayrefertoavarietyofinterferenceconstraints 

betweenantennasofanJABnode(e.g.,self-interference),interferenceonothernodesorchannels 

orcellsandsoon.Jnsomeembodimentsaccordingtoaninterferenceconstrainttheinterference 

byanJAB-DUTXonaparentnodeshouldbebelowathresholdwhentheparentnodeperforms 

beamformingforreceivingasignalfromtheJAB-MT.Jnvariousembodimentsaccordingtoan 

15 interferenceconstrainttheinterferencebytheJAB-MTTXonachildnodeshouldbebelowa 

thresholdwhenthechildnodeperformsbeamformingforreceivingasignalfromtheJAB-DU.  

[0269]Guardbandconstraint:thismayrefertoaconstraintaccordingtowhichthe 

frequencyresources(e.g.,PRBs)allocatedtotheJAB-MTisseparatedfromthefrequency 

resourcesallocatedtotheJAB-DUbyatleastathresholdcalledaguardband.Avalueoftheguard 

20 bandmaybedeterminedbyanJABnodecapabilityforonepanel(e.g.,FDM)oramongmultiple 

panels(e.g.,SDM).Jnthecaseofconfiguration-basedmethodsaresourcemaybeallocatedbya 

controlmessagesuchasanLiand/orL2message.  

[0270]Spatialconstraint(e.g.,FDM):thismayrefertoaconstraintaccordingtowhicha 

25 beam(e.g.,spatialfilter)fortransmiftingasignalisconstrainedbyabeam(e.g.,spatialfilter)for 

transmittinganothersignal.Acommoncaseforthisconstraintiswhenoneormultipleantenna 

panelsarecontrolledbyasamecircuitryforcontrollingbeantiforming.Jnthiscaseiftheoneor 

multiplepanelsarebeamformedtotransmitafirstsignalinaparticulardirectioninthespatial 

domainanysecondsignalmaybeconstrainedtobetransmittedwithasamebeamforming 

30 configurationifthesameoneormultiplepanelsistobeused.Whetheraspatialconstraintapplies 

toanJABnodeoranantennapanelofanJABnodemaybedeterminedbyacapabilityoftheJAB 

nodewhichmaybecommunicatedtoanJAB-CU(e.g.,inthecaseofconfiguration-based 

methods)oranotherJABnodesuchasaparentnodeorachildnode(e.g.,inthecaseofmethods 

basedoncontrolsignaling).  

configuration.Jnthecaseofmethodsbasedoncontrolsignalingaresourcemaybeallocatedby
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[0271]Timingalignmcntconstraint(e.g.,FDM):thisconstraintmaybeapplicableifthe 

antennapanelisconnectedtoabasebandprocessorwithoneDFTand/orJDFTwindow.Inthis 

casethetimingforanJAB-MTTXandanJAB-DUTXshouldbealignedatleastatasymbol 

level.ThetimingalignmentmaycorrespondtoaCase-6timingschemeasspecifiedbythe 

5 standardconfiguredbythenetworksignaledbyaparentnodeandsoforth.  

[0272]InvariousembodimentsforCaseBduplexingwhichissimultaneouslAB-MTRX 

(e.g.,DL)andJAB-DURN(e.g.,UL),thefollowingmaybeapplicable.  

[0273]SimultaneousRIMcapability:thismayrefertoanJABnode'scapabilitytoperform 

simultaneousreceptionswhichmayindicatethattheJABnodeiscapableofSDMand/orFDM, 

10 theJABnodehasmultipleantennapanels(e.g.,SDM),theJABnodeiscapableofsimultaneous 

receptionsinDLandIJLtheJABnodeiscapableofenhancedduplexingorthelike.Jnthecase 

ofconfiguration-basedmethodsinformationofthecapabilitymaybesenttoanJAB-CUthat 

configuresthesystem.Jnthecaseofmethodsbasedoncontrolsignalingtheinformationofthe 

capabilitymaybesenttoanotherJABnodesuchasaparentnodeorachildnode.  

15 [0274]Powerimbalanceconstraint:thismayrefertoaconstraintaccordingtowhichthe 

differencebetweenRNpowersforanJAB-MTRIMandanJAB-DURNisnotlargerthana 

threshold.ThethresholdmaybedeterminedbyanJABnodecapabilitythatspecifiesamaximum 

powerimbalanceononepanel(e.g.,FDM)oramongmultiplepanels(e.g.,SDM).Jnthecaseof 

configuration-basedmethodsapowerimbalanceconstraintmaybesatisfiedbysemi-static 

20 configurationofTXpowers.JnthecaseofmethodsbasedoncontrolsignalingaTXpowerfora 

childnodeTXmaybedeterminedbyanJAB-DUservingthechildnode.Thereforeapower 

possibleordeclineatransmissionotherwise.AlternativelyanJAB-DUmayneedtosignala 

childnodetoadjustitsTXpowerinordertosatisfyapowerimbalanceconstraintwhiletheRX 

25 powerfromaparentnodeservinganJAB-MTisdeterminedorknownbytheJABnode.  

[0275]Jnterferenceconstraint:thismayrefertoavarietyofinterferenceconstraints 

betweenantennasofanJABnode(e.g.,self-interference),interferenceonothernodesorchannels 

orcellsandsoon.Jnsomeembodimentsaccordingtoaninterferenceconstrainttheinterference 

byachildnodeonanJAB-MTRNshouldbebelowathresholdwhentheJAB-MTperforms 

30 beamformingforreceivingasignalfromaparentnode.Jnsomeembodimentsaccordingtoan 

interferenceconstrainttheinterferencebyaparentnodeonanJAB-DURXshouldbebelowa 

thresholdiftheJAB-DUperformsbeamformingforreceivingasignalfromachildnode.  

[0276]Guardbandconstraint:thismayrefertoaconstraintaccordingtowhichthe 

frequencyresources(e.g.,PRBs)allocatedtotheJAB-MTisseparatedfromthefrequency 

imbalanceconstraintmayrequireaparentnodetoadjustaTXpowerforaparentnodeTXif
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rcsourccsallocatcdtoIlicJAB-DUbyaticastathrcsholdcalledaguardband.Avalueoftheguard 

bandmaybedeterminedbyanJABnodecapabilityforonepanel(e.g.,FDM)oramongmultiple 

panels(e.g.,SDM).Inthecaseofconfiguration-basedmethodsaresourcemaybeallocatedbya 

configuration.Inthecaseofmethodsbasedoncontrolsignalingaresourcemaybeallocatedby 

5 controlmessagesuchasanLand/or/L2message.  

[0277]Spatialconstraint(e.g.,FDM):thismayrefertoaconstraintaccordingtowhicha 

beam(e.g.,spatialfilter)forreceivingasignalisconstrainedbyabeam(e.g.,spatialfilter)for 

receivinganothersignal.Acommoncaseforthisconstraintiswhenoneormultipleantennapanels 

arecontrolledbyasamecircuitryforcontrollingbeamforming.Inthiscaseiftheoneormultiple 

10 panelsarebeamformedtoreceiveafirstsignalinaparticulardirectioninthespatialdomainany 

secondsignalmaybeconstrainedtobereceivedwithasamebeamformingconfigurationifthe 

sameoneormultiplepanelsistobeused.WhetheraspatialconstraintappliestoanJABnodeor 

anantennapanelofanlABnodemaybedeterminedbyacapabilityoftheJABnodewhichmay 

becommunicatedtoanJAB-CU(e.g.,inthecaseofconfiguration-basedmethods)oranotherJAB 

15 nodesuchasaparentnodeorachildnode(e.g.,inthecaseofmethodsbasedoncontrolsignaling).  

[0278]Timingalignmentconstraint(e.g.,FDM):thisconstraintmaybeapplicableifthe 

antennapanelisconnectedtoabasebandprocessorwithoneDFTand/orJDFTwindow.Jnthis 

casethetimingforanJAB-MTRNandanJAB-DURNshouldbealignedatleastatasymbol 

level.ThetimingalignmentmaycorrespondtoaCase-7timingschemeasspecifiedbythe 

20 standardconfiguredbythenetworksignaledbyaparentnodeandsoforth.  

[0279]ForCaseCduplexingwhichissimultaneousJAB-MTTX(e.g.,UL)andJAB-DU 

(DL),thefollowingmaybeapplicable: 

[0280]SimultaneousTXand/orRNcapability:thismayrefertoanJABnode'scapability 

25 toperformsimultaneoustransmissionandreceptionwhichmayindicatethattheJABnodeis 

capableof5DMand/orFDMtheJABnodehasmultipleantennapanels(e.g.,5DM),theJAB 

nodeiscapableofsimultaneoustransmissionandreceptioninDLandULtheJABnodeiscapable 

ofenhancedduplexingorthelike. Jnthecaseofconfiguration-basedmethodsinformationofthe 

capabilitymaybesenttoanJAB-CUthatconfiguresthesystem.Jnthecaseofmethodsbasedon 

30 controlsignalingtheinformationofthecapabilitymaybesenttoanotherJABnodesuchasa 

parentnodeorachildnode.  

[0281]Jnterferenceconstraint:thismayrefertoavarietyofinterferenceconstraints 

betweenantennasofanJABnode(e.g.,self-interference),interferenceonothernodesorchannels 

orcellsandsoon.Jnsomeembodimentsaccordingtoaninterferenceconstrainttheinterference 

RN(e.g.,UL),andCaseDduplexingwhichissimultaneousJAB-MTRN(DL)andJAB-DUTX
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byachildnodconapardiltnodeRNshouldbebelowathresholdwhentheparentnodeperforms 

beamformingforreceivingasignalfromanlAB-MT.ForCaseCaccordingtoaninterference 

constrainttheinterferencebyanlAB-MTonanIAB-DURNshouldbebelowathresholdwhen 

theIAB-DUperformsbeamformingforreceivingasignalfromachildnode.ForCaseD, 

5 accordingtoaninterferenceconstrainttheinterferencebyanJAB-DUonanJAB-MTRXshould 

bebelowathresholdwhentheJAB-MTperformsbeamfornPngforreceivingasignalfromaparent 

node.  

[0282]Guardbandconstraint:thismayrefertoaconstraintaccordingtowhichthe 

frequencyresources(e.g.,PRIBs)allocatedtotheJAB-MTisseparatedfromthefrequency 

10 resourcesallocatedtotheJAB-DUbyatleastathresholdcalledaguardband.Avalueoftheguard 

bandmaybedeterminedbyanJABnodecapabilityforonepanel(e.g.,FDM)oramongmultiple 

panels(e.g.,SDM).Jnthecaseofconfiguration-basedmethodsaresourcemaybeallocatedbya 

configuration.Jnthecaseofmethodsbasedoncontrolsignalingaresourcemaybeallocatedby 

controlmessagesuchasanLiand/orL2message.  

15 [0283]Jnsomeembodimentsthetermsantennapanelandantennapanelareused 

interchangeably.Anantennapanelmaybehardwarethatisusedfortransmittingand/orreceiving 

radiosignalsatfrequencieslowerthan6GHz(e.g.,frequencyrange1("FRJ")),orhigherthan6 

0Hz(e.g.,frequencyrange2('TR2")ormillimeterwave('~mmWave")).Jncertainembodiments, 

anantennapanelmayincludeanarrayofantennaelements. Eachantennaelementmaybe 

20 connectedtohardwaresuchasaphaseshifterthatenablesacontrolmoduletoapplyspatial 

parametersfortransmissionand/orreceptionofsignals.Theresultingradiationpatternmaybe 

thataretransmittedorreceivedfromspatialdirections.  

[0284]Jnvariousembodimentsanantennapanelmayormaynotbevirtualizedasan 

25 antennaport.Anantennapanelmaybeconnectedtoabasebandprocessingmodulethrougha 

radiofrequency("RilE")chainforeachtransmission(e.g.,egress)andreception(e.g.,ingress) 

direction.Acapabilityofadeviceintermsofanumberofantennapanelstheirduplexing 

capabilitiestheirbeamformingcapabilitiesandsoforthmayormaynotbetransparenttoother 

devices. Jnsomeembodimentscapabilityinformationmaybecommunicatedviasignalingor 

30 capabilityinformationmaybeprovidedtodeviceswithoutaneedforsignaling.Jfinformationis 

availabletootherdevicestheinformationmaybeusedforsignalingorlocaldecisionmaking.  

[0285]JnsomeembodimentsaUBantennapanelmaybeaphysicalorlogicalantenna 

arrayincludingasetofantennaelementsorantennaportsthatshareacommonorasignificant 

portionofaradiofrequency("RE")chain(e.g.,in-phaseand/orquadrature("J/Q")modulator, 

calledabeamwhichmayormaynotbeunimodalandmayallowthedevicetoamplifysignals
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analogtodigital("AID")convcrtcrlocaloscillatorphaseshiftnetwork).TheUBantennapanel 

orUBpanelmaybealogicalentitywithphysicalUBantennasmappedtothelogicalentity.The 

mappingofphysicalUBantennastothelogicalentitymaybeuptoUBimplementation.  

Communicating(e.g., receivingortransmitting)onatleastasubsetofantennaelementsorantenna 

5 portsactiveforradiatingenergy(e.g.,activeelements)ofanantennapanelmayrequirebiasingor 

poweringonofanPiEchainwhichresultsincurrentdrainorpowerconsumptioninaUB 

associatedwiththeantennapanel(e.g.,includingpoweramplifierand/orlownoiseamplifier 

("LNA")powerconsumptionassociatedwiththeantennaelementsorantennaports).Thephrase 

C'activeforradiatingenergyasusedhereinisnotmeanttobelimitedtoatransmitfunctionbut 

10 alsoencompassesareceivefunction.Accordinglyanantennaelementtatisactiveforradiating 

energymaybecoupledtoatransmittertotransmitradiofrequencyenergyortoareceiverto 

receiveradiofrequencyenergyeithersimultaneouslyorsequentiallyormaybecoupledtoa 

transceiveringeneralforperformingitsintendedfunctionality.Communicatingontheactive 

elementsofanantennapanelenablesgenerationofradiationpatternsorbeams.  

15 [0286]IncertainembodimentsdependingonaUPsownimplementationaC'UBpanel" 

mayhaveatleastoneofthefollowingfunctionalitiesasanoperationalroleofunitofantenna 

grouptocontrolitstransmit("TX")beamindependentlyunitofantennagrouptocontrolits 

transmissionpowerindependentlyand/prunitofantennagrouptocontrolitstransmissiontiming 

independently.The"UBpanel"maybetransparenttoagNB.ForcertainconditionsagNBor 

20 networkmayassumetatamappingbetweenaUB'sphysicalantennastothelogicalentity"UB 

panel"maynotbechanged.Forexampleaconditionmayincludeuntilthenextupdateorreport 

mapping. AUBmayreportitsUBcapabilitywitrespecttothe"UBpanel"totegNBornetwork.  

TheUBcapabilitymayincludeatleasttenumberof"UBpanels."InoneembodimentaUBmay 

25 supportULtransmissionfromonebeamwitinapanel.Witmultiplepanelsmorethanone 

beam(e.g.,onebeamperpanel)maybeusedforULtransmission.Inanotherembodimentmore 

thanonebeamperpanelmaybesupportedand/orusedforULtransmission.  

[0287]Insomeembodimentsanantennaportmaybedefinedsuchtatachannelover 

whichasymbolonteantennaportisconveyedmaybeinferredfromtechanneloverwhich 

30 anothersymbolonthesameantennaportisconveyed.  

[0288]Incertainembodimentstwoantennaportsaresaidtobequasico-located("QCL") 

iflarge-scalepropertiesofachanneloverwhichasymbolononeantennaportisconveyedmay 

beinferredfromthechanneloverwhichasymbolonanoterantennaportisconveyed.Large

scalepropertiesmayincludeoneormoreofdelayspreadDopplerspreadDopplershiftaverage 

fromUBorincludeadurationoftimeoverwhichthegNBassumestherewillbenochangeto
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gainavcragcdelayand/orspatialreceive("RX")parameters.Twoantennaportsmaybequasi 

co-locatedwithrespecttoasubsetofthelarge-scalepropertiesanddifferentsubsetoflarge-scale 

propertiesmaybeindicatedbyaQCLType.Forexampleaqcl-Typemaytakeoneofthe 

followingvalues:1)'QCL-TypeA':{DopplershiftDopplerspreadaveragedelaydelayspread}; 

5 2)'QCL-TypeB':{DopplershiftDopplerspread};3)'QCL-TypeC':{Dopplershiftaverage 

delay};and4)'QCL-TypeD':{SpatialRx . OtherQCL-Typesmaybedefinedbased 

oncombinationofoneorlarge-scaleproperties.  

[0289]InvanousembodimentsspatialRXparametersmayincludeoneormoreofangle 

0 ("AoA"),dominantAoAaverageAoAangularspreadpowerangularspectrum("PAS") 

10 ofAoAaverageangleofdeparture("AoD"),PASofAoDtransmitand/orreceivechannel 

correlationtransmitand/orreceivebeamfomPngand/orspatialchannelcorrelation.  

[0290]IncertainembodimentsQCL-TypeAQCL-TypeBandQCL-TypeCmaybe 
9 

applicableforallcarrierfrequenciesbutQCL-TypeDmaybeapplicableonlyinhighercamer 
0 

frequencies(e.g.,mmWaveFR2,andbeyond),wheretheTIEmaynotbeabletoperform0mm
15 directionaltransmission(e.g.,theTIEwouldneedtoformbeamsfordirectionaltransmission).For 

aQCL-TypeDbetweentworeferencesignalsAandBthereferencesignalAisconsideredtobe 

spatiallyco-locatedwithreferencesignalBandtheUBmayassumethatthereferencesignalsA 

andBcanbereceivedwiththesamespatialfilter(e.g.,withthesameRXbeamformingweights).  

[0291]Insomeembodimentsan"antennaport"maybealogicalportthatmaycorrespond 

20 toabeam(e.g.,resultingfrombeamforming)ormaycorrespondtoaphysicalantennaonadevice.  

Incertainembodimentsaphysicalantennamaymapdirectlytoasingleantennaportinwhichan 

antennasasubsetofphysicalantennasanantennasetanantennaarrayoranantennasub-array 

maybemappedtooneormoreantennaportsafterapplyingcomplexweightsand/oracyclicdelay 

25 tothesignaloneachphysicalantenna.Thephysicalantennasetmayhaveantennasfromasingle 

moduleorpanelorfrommultiplemodulesorpanels.Theweightsmaybefixedasinanantenna 

virtualizationschemesuchascyclicdelaydiversity("CDD").Aprocedureusedtoderiveantenna 

portsfromphysicalantennasmaybespecifictoadeviceimplementationandtransparenttoother 

devices.  

30 [0292]Incertainembodimentsatransmissionconfigurationindicator("TCI")state 

("TCI-state")associatedwithatargettransmissionmayindicateparametersforconfiguringa 

quasi-co-locationrelationshipbetweenthetargettransmission(e.g.,targetRSofdemodulation 

("DM")referencesignal("RS")("DM-RS")portsofthetargettransmissionduringatransmission 

occasion)andasourcereferencesignal(e.g.,synchronizationsignalblock("SSB"),CSI-RS, 

antennaportcorrespondstoanactualphysicalantenna.Invariousembodimentsasetofphysical
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and/orsoundingrcfcrcnccsignal("SRS"))withrespecttoquasico-locationtypeparameters 

indicatedinacorrespondingTCIstate. TheTCIdescribeswhichreferencesignalsareusedasa 

QCLsourceandwhatQCLpropertiesmaybederivedfromeachreferencesignal.Adevicemay 

receiveaconfigurationofapluralityoftransmissionconfigurationindicatorstatesforaserving 

5 cellfortransmissionsontheservingcell.InsomeembodimentsaTCJstateincludesatleastone 

sourceKStoprovideareference(e.g.,UBassumption)fordeterminingQCLand/oraspatialfilter.  

[0293]Insomeembodimentsspatialrelationinformationassociatedwithatarget 

transmissionmayindicateaspatialsettingbetweenatargettransmissionandareferenceKS(e.g., 

SSBCSI-RSand/orSRS).ForexampleaUBmaytransmitatargettransmissionwiththesame 

10 spatialdomainfilterusedforreceivingareferenceKS(e.g.,DLKSsuchasSSBand/orCSJ-RS).  

InanotherexampleaUBmaytransmitatargettransmissionwiththesamespatialdomain 

transmissionfilterusedforthetransmissionofaKS(e.g.,IlLKSsuchasSRS).AUBmayreceive 

aconfigurationofmultiplespatialrelationinformationconfigurationsforaservingcellfor 

transmissionsonaservingcell.  

15 [0294]InvanousembodimentsdescribedhereinalthoughentitiesarereferredtoaslAB 

nodesthesameembodimentscanbeappliedtolABdonors(e.g.,whicharethelABentities 

connectingthecorenetworktotheJABnetwork)withminimumorzeromodifications.Moreover, 

differentstepsdescribedfordifferentembodimentsmaybepermuted.Furthereachconfiguration 

maybeprovidedbyoneormoreconfigurationsinpractice. Anearlierconfigurationmayprovide 

20 asubsetofparameterswhilealaterconfigurationmayprovideanothersubsetofparameters.In 

certainembodimentsalaterconfigurationmayoverridevaluesprovidedbyanearlier 

[0295]Insomeembodimentsaconfigurationmaybeprovidedbyradioresourcecontrol 

("RKC")signalingmedium-accesscontrol("MAC")signalingphysicallayersignalingsuchasa 

25 downlinkcontrolinformation('~DCI")messageacombinationthereoforothermethods. A 

configurationmayincludeapre-configurationorasemi-staticconfigurationprovidedbya 

standardbyavendorand/orbyanetworkand/oroperator. Eachparametervaluereceived 

throughconfigurationorindicationmayoverridepreviousvaluesforasimilarparameter.  

[0296]InvanousembodimentsdespitefrequentreferencestoJABembodimentsherein 

30 maybeapplicabletowirelessrelaynodesandothertypesofwirelesscommunicationentities.  

Furtherlayer1("Li")and/orlayer2("LT')controlsignalingmayrefertocontrolsignalingin 

layer1(e.g.,physicallayer)orlayer2(e.g.,datalinklayer).ParticularlyanLiand/orL2control 

signalingmayrefertoanLicontrolsignalingsuchasaDCImessageoranuplinkcontrol 

information("UCI")messageanL2controlsignalingsuchasaMACmessageoracombination 

configurationorapre-configuration.
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thcrcofAformatandanintcrprctationofanLiand/orL2controlsignalingmaybedetermined 

byastandardaconfigurationothercontrolsignalingoracombinationthereof 

[0297]Itshouldbenotedthatanyparameterdiscussedinthisdisclosuremayappearin 

practiceasalinearfunctionofthatparameterinsignalingorspecifications.  

5 [0298]InvariousembodimentsvendormanufacturingJABsystemsand/ordevicesandan 

operatordeployingtheJABsystemsand/ordevicesmaybeallowedtonegotiatecapabilitiesofthe 

systemsand/ordevices.Thismaymeanthatsomeoftheinformationassumedtoneedsignaling 

betweenentitiesmayreadilybeavailabletothedevicesforexamplebystoringtheinformation 

onamemoryunitsuchasaread-onlymemory("ROM"),exchangingtheinformationby 
4 

10 propnetarysignalingmethodsprovidingtheinformationbya(pre)configurationorotherwise 

takingtheinformationintoaccountwhencreatinghardwareand/orsoftwareoftheJABsystems 

and/ordevicesorotherentitiesinthenetwork.Incertainembodimentsembodimentsdescribed 

hereinthatincludeexchanginginformationmaybeextendedtosimilarembodimentswhereinthe 

informationisobtainedbyotherembodiments.  

15 [0299]FurtherembodimentsusedforanJABmobileteiminal("MT")("lAB-MY')may 

beadoptedbyaTIEaswell.Ifanembodimentusesacapabilitythatisnotsupportedbyalegacy 

UBaUBenhancedtopossessthecapabilitymaybeused.InthiscasetheUBmaybereferredto 

asanenhancedUBoranlAB-enhancedUBandmayconveyitsinformationofitsenhanced 

capabilitytothenetworkforproperconfigurationandoperation.  

20 [0300]AsusedhereinanodeorawirelessnodemayrefertoanJABnodeanIAB-DU, 

anIAB-MTaIJEabasestation("BS"),agNodeB("gNB"),atransmit-receivepoint("TRW'), 

meanttolimitscope.  

[0301]As used herein "HARQ-ACK may represent collectively the positive 

25 acknowledge("ACK")andthenegativeacknowledge("NACK"or'YAK").ACKmeansthata 

transportblock("TB")iscorrectlyreceivedwhileNACK(orNAK)meansaTBiserroneously 

received.  

[0302]Figure26isaflowchartdiagramillustratingoneembodimentofamethod2600 

foranintegratedaccessandbackhaulnodeconfiguration.Insomeembodimentsthemethod2600 

30 isperformedbyanapparatussuchasthenetworkunit104.Incertainembodimentsthemethod 

2600maybeperformedbyaprocessorexecutingprogramcodeforexampleamicrocontrollera 

microprocessoraCPUaGPUanauxiliaryprocessingunitaFPGAorthelike.  

[0303]Invariousembodimentsthemethod2600includesreceiving2602,atanintegrated 

accessandbackhaul(JAB)nodeincludinganJABmobileterminal(IAB-MT)andanJAB 

anJABdonorandsoforth.Theembodimentshereinwithanemphasisonatypeofnodesarenot
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distributedunit(JAB-DU),afirstconfigurationofareferencesignalassociatedwiththeJAB-DU.  

Insomeembodimentsthemethod2600includesreceiving2604asecondconfigurationofa 

resourceassociatedwiththeJAB-DU.Thesecondconfigurationindicatesthattheresourceissoft.  

Incertainembodimentsthemethod2600includesreceiving2606acontrolmessagefromaparent 

5 node.Thecontrolmessageincludesanindextothereferencesignal.Invariousembodimentsthe 

method2600includesreceiving2608anavailabilityindicationfromtheparentnode. The 

availabilityindicationindicateswhethertheresourceisavailable, Insomeembodimentsthe 

method2600includesdetermining2610whethertoperformafirstoperationbythelAB-MTand 

asecondoperationbytheJAB-DUsimultaneouslybasedondeterminingthat:thesecond 

10 transmissionusesthereferencesignalasasourceofaspatialquasi-collocation(QCL);andthe 

availabilityindicationindicatesthattheresourceisavailable.  

[0304]Incertainembodimentsthefirstconfigurationcomprisesachannelstate 

informationreferencesignal(CSI-RS)configurationoratransmissionconfigurationindication 

(TCJ)configuration. Insomeembodimentstheresourcecomprisesasymboloragroupof 

15 resourceblocks(RBs).Invariousembodimentsthecontrolmessagecompnsesamediumaccess 

control(MAC)message.  

[0305]InoneembodimentthespatialQCLcomprisesaQCLTypeD. Incertain 

embodiments:thefirstoperationisafirsttransmissionorafirstreceptionandthesecondoperation 

isasecondtransmissionorasecondreception.  

20 [0306]Figure27isaflowchartdiagramillustratinganotherembodimentofamethod2700 

foranintegratedaccessandbackhaulnodeconfiguration.Insomeembodimentsthemethod2700 

2700maybeperformedbyaprocessorexecutingprogramcodeforexampleamicrocontrollera 

microprocessoraCPUaGPUanauxiliaryprocessingunitaFPGAorthelike.  

25 [0307]Invariousembodimentsthemethod2700includestransmitting2702,froma 

parentnodeafirstconfigurationofareferencesignalassociatedwithanintegratedaccessand 

backhaul(lAB)distributedunit(IAB-DU)toanJABnode.TheJABnodeincludesanJABmobile 

terminal(IAB-MT)andtheIAB-DU. Insomeembodimentsthemethod2700includes 

transmitting2704asecondconfigurationofaresourceassociatedwiththeIAB-DUtotheJAB 

30 node.Thesecondconfigurationindicatesthattheresourceissoft.Incertainembodimentsthe 

method2700includestransmitting2706acontrolmessagetotheJABnode.Thecontrolmessage 

includesanindextothereferencesignal. Invariousembodimentsthemethod2700includes 

transmitting2708anavailabilityindicationtotheJABnode.Theavailabilityindicationindicates 

whethertheresourceisavailable.WhethertoperformafirstoperationbytheJAB-MTanda 

isperformedbyanapparatussuchasthenetworkunit104.Incertainembodimentsthemethod
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sceondopcrationbythcJAB-DUsimultancouslyisdctcrmincdbasedondeterminingthat:the 

secondtransmissionusesthereferencesignalasasourceofaspatialquasi-collocation(QCL);and 

theavailabilityindicationindicatesthattheresourceisavailable.  

[0308]Incertainembodimentsthefirstconfigurationcomprisesachannelstate 

5 informationreferencesignal(CSI-RS)configurationoratransmissionconfigurationindication 

(TCJ)configuration. Insomeembodimentstheresourcecomprisesasymboloragroupof 

resourceblocks(RBs).Invariousembodimentsthecontrolmessagecompnsesamediumaccess 

control(MAC)message.  

[0309]InoneembodimentthespatialQCLcomprisesaQCLTypeD. Incertain 

10 embodiments:thefirstoperationisafirsttransmissionorafirstreceptionandthesecondoperation 

isasecondtransmissionorasecondreception.  

[0310]Inoneembodimentanapparatuscomprisesanintegratedaccessandbackhaul 

(JAB)nodecomprisinganlABmobileterminal(LkB-MT)andanlABdistributedunit(IAB-DU).  

Theapparatusfurthercomprises:areceiverthat:receivesafirstconfigurationofareferencesignal 

15 associatedwiththeIAB-DUreceivesasecondconfigurationofaresourceassociatedwiththe 

IAB-DUwhereinthesecondconfigurationindicatesthattheresourceissoftreceivesacontrol 

messagefromaparentnodewhereinthecontrolmessagecomprisesanindextothereference 

signalandreceivesanavailabilityindicationfromtheparentnodewhereintheavailability 

indicationindicateswhethertheresourceisavailableandaprocessorthatdetermineswhetherto 

20 performafirstoperationbythelAB-MTandasecondoperationbytheIAB-DUsimultaneously 

basedondeterminingthat:thesecondtransmissionusesthereferencesignalasasourceofaspatial 

[0311]Incertainembodimentsthefirstconfigurationcomprisesachannelstate 

informationreferencesignal(CSI-RS)configurationoratransmissionconfigurationindication 

25 (TCI)configuration.  

[0312]Insomeembodimentstheresourcecomprisesasymboloragroupofresource 

blocks(RBs).  

[0313]Invanousembodimentsthecontrolmessagecomprisesamediumaccesscontrol 

(MAC)message.  

30 [0314]InoneembodimentthespatialQCLcomprisesaQCLTypeD.  

[0315]Incertainembodiments:thefirstoperationisafirsttransmissionorafirstreception; 

andthesecondoperationisasecondtransmissionorasecondreception.  

[0316]Inoneembodimentamethodofanintegratedaccessandbackhaul(lAB)node 

comprisinganJABmobileterminal(IAB-MT)andanJABdistributedunit(IAB-DU)comprises: 

quasi-collocation(QCL);andtheavailabilityindicationindicatesthattheresourceisavailable.
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rcccivingafirstconfigurationofareferenecsignalassociatedwiththeJAB-DUreceivinga 

secondconfigurationofaresourceassociatedwiththeJAB-DUwhereinthesecondconfiguration 

indicatesthattheresourceissoftreceivingacontrolmessagefromaparentnodewhereinthe 

controlmessagecomprisesanindextothereferencesignaLreceivinganavailabilityindication 

5 fromtheparentnodewhereintheavailabilityindicationindicateswhethertheresourceis 

availablcvanddeterminingwhethertoperformafirstoperationbythelAB-MTandasecond 

operationbytheJAB-DUsimultaneouslybasedondeterminingthat:thesecondtransmissionuses 

thereferencesignalasasourceofaspatialquasi-collocation(QCL);andtheavailabilityindication 

indicatesthattheresourceisavailable.  

10 [0317]Incertainembodimentsthefirstconfigurationcomprisesachannelstate 

informationreferencesignal(CSI-RS)configurationoratransmissionconfigurationindication 

(TCJ)configuration.  

[0318]Insomeembodimentstheresourcecomprisesasymboloragroupofresource 

blocks(RBs).  

15 [0319]Invanousembodimentsthecontrolmessagecomprisesamediumaccesscontrol 

(MAC)message.  

[0320]InoneembodimentthespatialQCLcomprisesaQCLTypeD.  

[0321]Incertainembodiments:thefirstoperationisafirsttransmissionorafirstreception; 

andthesecondoperationisasecondtransmissionorasecondreception.  

20 [0322]Inoneembodimentanapparatuscomprisesaparentnode.Theapparatusfurther 

comprises:atransmitterthat:transmitsafirstconfigurationofareferencesignalassociatedwith 

lABnodecomprisesanJABmobileterminal(LXB-MT)andtheIAB-DUtransmitsasecond 

configurationofaresourceassociatedwiththeIAB-DUtothelABnodewhereinthesecond 

25 configurationindicatesthattheresourceissoWtransmitsacontrolmessagetotheJABnode, 

whereinthecontrolmessagecomprisesanindextothereferencesignal;andtransmitsan 

availabilityindicationtotheJABnodewhereintheavailabilityindicationindicateswhetherthe 

resourceisavailable;whereinwhethertoperformafirstoperationbythelAB-MTandasecond 

operationbytheIAB-DUsimultaneouslyisdeterminedbasedondeterminingthat:thesecond 

30 transmissionusesthereferencesignalasasourceofaspatialquasi-collocation(QCL);andthe 

availabilityindicationindicatesthattheresourceisavailable.  

[0323]Incertainembodimentsthefirstconfigurationcomprisesachannelstate 

informationreferencesignal(CSI-RS)configurationoratransmissionconfigurationindication 

(TCI)configuration.  

anintegratedaccessandbackhaul(JAB)distributedunit(IAB-DIJ)toanlABnodewhereinthe
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[0324]Insomccmbodimcntsthcresourcecomprisesasymboloragroupofresource 

blocks(RBs).  
9 

[0325]Invanousembodimentsthecontrolmessagecomprisesamediumaccesscontrol 

(MAC)message.  

5 [0326]InoneembodimentthespatialQCLcomprisesaQCLTypeD.  

[0327]Incertainembodiments:thefirstoperationisafirsttransmissionorafirstreception; 

andthesecondoperationisasecondtransmissionorasecondreception.  

[0328]Inoneembodimentamethodofaparentnodecomprises:transmittingafirst 

configurationofareferencesignalassociatedwithanintegratedaccessandbackhaul(JAB) 

10 distributedunit(IAB-DIJ)toanJABnodewhereintheJABnodecomprisesanJABmobile 

terminal(IAB-MT)andtheIAB-DIJ;transmittingasecondconfigurationofaresourceassociated 

withtheIAB-DUtotheJABnodewhereinthesecondconfigurationindicatesthattheresourceis 

soft~transmittingacontrolmessagetotheJABnodewhereinthecontrolmessagecomprisesan 

indextothereferencesignal;andtransmittinganavailabilityindicationtotheJABnodewherein 

15 theavailabilityindicationindicateswhethertheresourceisavailable~whereinwhethertoperform 

afirstoperationbytheJAB-MTandasecondoperationbytheIAB-DUsimultaneouslyis 

determinedbasedondeterminingthat:thesecondtransmissionusesthereferencesignalasa 
4 

sourceofaspatialquasi-collocation(QCL);andtheavailabilityindicationindicatesthatthe 

resourceisavailable.  

20 [0329]Incertainembodimentsthefirstconfigurationcomprisesachannelstate 

informationreferencesignal(CSI-RS)configurationoratransmissionconfigurationindication 

[0330]Insomeembodimentstheresourcecomprisesasymboloragroupofresource 

blocks(RBs).  

25 [0331]In vanousembodimentsthecontrolmessagecomprisesamediumaccesscontrol 

(MAC)message.  

[0332]InoneembodimentthespatialQCLcomprisesaQCLTypeD.  

[0333]Incertainembodiments:thefirstoperationisafirsttransmissionorafirstreception; 

andthesecondoperationisasecondtransmissionorasecondreception.  

30 [0334]Embodimentsmaybepracticedinotherspecificforms. Thedescribed 

embodimentsaretobeconsideredinallrespectsonlyasillustrativeandnotrestrictive.Thescope 

oftheinventionisthereforeindicatedbytheappendedclaimsratherthanbytheforegoing 

description.Allchangeswhichcomewithinthemeaningandrangeofequivalencyoftheclaims 

aretobeembracedwithintheirscope.  

35 

(TCI)configuration.
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CLAIMS 

1. Anapparatuscomprisinganintegratedaccessandbackliani(lAB)nodecomprisingan 

lABmobileterminal(IAB-MT)andanJABdistributedunit(JAB-DIJ),theapparatus 

furthercomprising: 

5 areceiverthat: 

receivesafirstconfigurationofareferencesignalassociatedwiththeJAB

DU, 

receivesasecondconfigurationofaresourceassociatedwiththeJAB-DIJ, 

whereinthesecondconfigurationindicatesthattheresourceissoft 

10 receivesacontrolmessagefromaparentnodewhereinthecontrolmessage 

comprisesanindextothereferencesignaLand 

receivesanavailabilityindicationfromtheparentnodewhereinthe 

availabilityindicationindicateswhethertheresourceisavailable; 

and 

15 aprocessorthatdetermineswhethertotransmitontheresourcebasedinparton 

determiningthat: 

theJAB-MTperformsasimultaneousoperationwhileapplyingaspatial 

filter associated with the reference signal a transmission 

configurationindication(TCJ)comprisinganidentifierofthe 

20 referencesignaloracombinationthereofand 

2. Theapparatusofclaim1,whereintheprocessordeterminingwhethertotransmitonthe 

resourceisfurtherbasedontheprocessordeterminingthatthetransmissionisassociated 

25 withaconfiguredmultiplexingmethod.  

3. Theapparatusofclaim1,whereinthefirstconfigurationcomprisesachannelstate 

informationreferencesignal(CSI-RS)configurationorasoundingreferencesignal 

(SRS).  

theavailabilityindicationindicatesthattheresourceisavailable.
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4. Theapparatusofelaim1,whereintheresourcecomprisesatleastonesymboloratleast 

onegroupofresourceblocks(RBs).  

59 Theapparatusofclaim1,whereinthecontrolmessagecomprisesamediumaccess 

control(MAC)message.  

5 6. Theapparatusofclaim5,whereintheMACmessageisabeamrestrictionmessage.  

7, Amethodofanintegratedaccessandbackhaul(JAB)nodecomprisinganJABmobile 

terminal(lAB-MIT)andanJABdistributedunit(LkB-DU),themethodcomprising: 

receivingafirstconfigurationofareferencesignalassociatedwiththeJAB-DU'I 

receivingasecondconfigurationofaresourceassociatedwiththeJAB-DIJ, 

10 whereinthesecondconfigurationindicatesthattheresourceissoft 

receivingacontrolmessagefromaparentnodewhereinthecontrolmessage 

compnsesanindextothereferencesignal;and 

receivinganavailabilityindicationfromtheparentnodewhereintheavailability 

indicationindicateswhethertheresourceisavailable;and 

15 determiningwhethertotransmitontheresourcebasedinpartondeterminingthat: 

theJAB-MTperformsasimultaneousoperationwhileapplyingaspatial 

filter associated with the reference signal a transmission 

configurationindication(TCJ)comprisinganidentifierofthe 

20 theavailabilityindicationindicatesthattheresourceisavailable.  

8. Themethodofclaim7,whereindeterminingwhethertotransmitontheresourceis 

furtherbasedondeterminingthatthetransmissionisassociatedwithaconfigured 

multiplexingmethod.  

25 9. Anapparatuscomprisinganintegratedaccessandbackhaul(JAB)nodecomprisingan 

JABmobileterminal(IAB-MT)andanJABdistributedunit(JAB-DIJ),theapparatus 

furthercomprising: 

areceiverthat: 

referencesignaloracombinationthereofand
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rcccivcsafirstconfigurationofarcfcrcnccsignalassociatedwiththeJAB

DU, 

receivesasecondconfigurationofaresourceassociatedwiththeJAB-DIJ, 

whereinthesecondconfigurationindicatesthattheresourceissoft 

5 receivesacontrolmessagefromaparentnodewhereinthecontrolmessage 

compnsesanindextothereferencesignaLand 

receivesanavailabilityindicationfromtheparentnodewhereinthe 

availabilityindicationindicateswhethertheresourceisavailable; 

and 

10 aprocessorthatdetermineswhethertoperformafirstoperationbythelAB-MT 

andasecondoperationbytheJAB-DUsimultaneouslybasedinparton 

determiningthat: 

thesecondtransmissionusesthereferencesignalasasourceofaspatial 

quasi-collocation(QCL);and 

15 theavailabilityindicationindicatesthattheresourceisavailable.  

10. Theapparatusofclaim9,whereinthefirstconfigurationcomprisesachannelstate 

informationreferencesignal(CSI-RS)configurationoratransmissionconfiguration 

indication(TCI)configuration.  

11. Theapparatusofclaim9,whereintheresourcecomprisesatleastonesymboloratleast 

12. Theapparatusofclaim9,whereinthecontrolmessagecomprisesamediumaccess 

control(MAC)message.  

13. Theapparatusofclaim12,whereintheMACmessageisabeamrestrictionmessage.  

14. Theapparatusofclaim9,whereinthespatialQCLcomprisesaQCLTypeD.  

25 15. Theapparatusofclaim9,wherein: 

thefirstoperationisafirsttransmissionorafirstreceptionand 

thesecondoperationisasecondtransmissionorasecondreception.  

20 onegroupofresourceblocks(RBs).
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