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Introduction
At the RAN3#113-e meeting, the following was agreed:
	WA: per-BAP routing ID congestion indication will not be pursued in this release.
WA: the presence of Child Node Identifier IE is Mandatory, the value of the maxnoofIABCongInd is 1024


This paper discusses the way forward for the above WAs. A TP for IAB BL CR for TS 38.473 is presented in the Annex.
The remaining issue 
The remaining issue is whether the WAs quoted above can be turned into agreements.
As of today, the presence of Child Node Identifier IE in the IAB Congestion Indication IE is FFS, as shown below in an excerpt from IAB BL CR for TS 38.473:

[bookmark: _Toc45832510][bookmark: _Toc51763790][bookmark: _Toc52132129]9.3.1.x	IAB Congestion Indication
This IE contains the IAB downlink congestion indication. 
Editor’s NOTE: FFS whether the congestion can be indicated per BAP routing ID as well.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	IAB Congestion Indication List
	
	1
	
	

	>IAB Congestion Indication List Item
	
	1..
<maxnoofIABCongInd>
	
	

	>>Child Node Identifier
	FFS
	
	9.3.1.111
	This IE identifies the child node, the link to which is congested.

	>>BH RLC CH List
	
	0..1
	
	

	>>>BH RLC CH List Item
	
	1..
<maxnoofBHRLCChannels>
	
	

	>>>>BH RLC CH 
ID
	M
	
	9.3.1.113
	This IE identifies the congested BH RLC channel over the link towards the node identified by the Child Node Identifier IE.



In our view, the presence should be mandatory since the child identifier must be reported regardless of reporting granularity - if the reporting granularity is per BH RLC CH ID, the child ID must be reported because the BH RLC CH ID space is per parent-child pair. 
Observation: The congestion reporting per BH RLC channel requires the reporting of the ID of the child terminating the indicated BH RLC CHs, since the BH RLC CH ID space is per parent-child pair.
Proposal 1: RAN3 to make the presence of child ID mandatory in the IAB Congestion Indication IE.
The maxnoofIABCongInd also needs to be aligned with the agreement on reporting granularity, meaning that it should be equal to the maximum number of child nodes (i.e., 1024).
Proposal 2: RAN3 to turn into an agreement the WA stating that the value of maxnoofIABCongInd, equals the maximum number of child nodes, i.e., 1024.
A TP for IAB BL CR for TS 38.473 implementing the above proposals is given in the Annex.  
Conclusion
[bookmark: _In-sequence_SDU_delivery]This paper discusses congestion mitigation in IAB networks. The following is observed and proposed:
Observation: The congestion reporting per BH RLC channel requires the reporting of the ID of the child terminating the indicated BH RLC CHs, since the BH RLC CH ID space is per parent-child pair.
Proposal 1: RAN3 to turn into an agreement the WA stating that child ID mandatory in the IAB Congestion Indication IE.
Proposal 2: RAN3 to turn into an agreement the WA stating that the value of maxnoofIABCongInd, equals the maximum number of child nodes, i.e., 1024.
Annex: TP for IAB BL CR for TS 38.473
-------------------------------------------Change 1-------------------------------------------
9.3.1.x	IAB Congestion Indication
This IE contains the IAB downlink congestion indication. 
Editor’s NOTE: FFS whether the congestion can be indicated per BAP routing ID as well.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	IAB Congestion Indication List
	
	1
	
	

	>IAB Congestion Indication List Item
	
	1..
<maxnoofIABCongInd>
	
	

	>>Child Node Identifier
	FFSM
	
	9.3.1.111
	This IE identifies the child node, the link to which is congested.

	>>BH RLC CH List
	
	0..1
	
	

	>>>BH RLC CH List Item
	
	1..
<maxnoofBHRLCChannels>
	
	

	>>>>BH RLC CH 
ID
	M
	
	9.3.1.113
	This IE identifies the congested BH RLC channel over the link towards the node identified by the Child Node Identifier IE.




	Range bound
	Explanation

	maxnoofIABCongInd
	Maximum no. of congestion indications, the maximum value is 1024FFS.

	maxnoofBHRLCChannels
	Maximum no. of BH RLC channels allowed towards one IAB-node, the maximum value is 65536.



-------------------------------------------Change 2-------------------------------------------
[bookmark: _Toc20956003][bookmark: _Toc29893129][bookmark: _Toc36557066][bookmark: _Toc45832586][bookmark: _Toc51763908][bookmark: _Toc64449080][bookmark: _Toc66289739][bookmark: _Toc74154852]9.4.5	Information Element Definitions
-- ASN1START 
-- **************************************************************
--
-- Information Element Definitions
--
-- **************************************************************


>>>>>>>>>>>>>>>>>Unchanged parts are skipped<<<<<<<<<<<<<<<

-- I

IAB-Barred	::=	ENUMERATED {barred, not-barred, ...}

IABCongestionIndication ::= SEQUENCE {
	iAB-Congestion-Indication-List			IAB-Congestion-Indication-List,
	iE-Extensions	ProtocolExtensionContainer { { IAB-Congestion-Indication-List-ExtIEs } } OPTIONAL
}

IAB-Congestion-Indication-List-ExtIEs	F1AP-PROTOCOL-EXTENSION ::= {
	...
}

IAB-Congestion-Indication-List ::= SEQUENCE (SIZE(1..maxnoofIABCongInd)) OF IAB-Congestion-Indication-Item

IAB-Congestion-Indication-Item ::= SEQUENCE {
	childNodeIdentifier				BAPAddress      FFSM,
    bHRLCCHList		                BHRLCCHList	    OPTIONAL,
	iE-Extensions					ProtocolExtensionContainer { { IAB-Congestion-Indication-ItemExtIEs } }	OPTIONAL
}

IAB-Congestion-Indication-ItemExtIEs F1AP-PROTOCOL-EXTENSION ::= { 
	...
}


-------------------------------------------Change 3-------------------------------------------

[bookmark: _Toc20956005][bookmark: _Toc29893131][bookmark: _Toc36557068][bookmark: _Toc45832588][bookmark: _Toc51763910][bookmark: _Toc64449082][bookmark: _Toc66289741][bookmark: _Toc74154854]9.4.7	Constant Definitions
-- ASN1START 
-- **************************************************************
--
-- Constant definitions
--
-- **************************************************************

F1AP-Constants { 
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 
ngran-access (22) modules (3) f1ap (3) version1 (1) f1ap-Constants (4) } 

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

-- **************************************************************
--
-- IE parameter types from other modules.
--
-- **************************************************************

IMPORTS
	ProcedureCode,
	ProtocolIE-ID

FROM F1AP-CommonDataTypes;


-- **************************************************************
--
-- Elementary Procedures
--
-- **************************************************************

id-Reset									ProcedureCode ::= 0
id-F1Setup									ProcedureCode ::= 1
id-ErrorIndication							ProcedureCode ::= 2
id-gNBDUConfigurationUpdate					ProcedureCode ::= 3
id-gNBCUConfigurationUpdate					ProcedureCode ::= 4
id-UEContextSetup							ProcedureCode ::= 5
id-UEContextRelease							ProcedureCode ::= 6
id-UEContextModification					ProcedureCode ::= 7
id-UEContextModificationRequired			ProcedureCode ::= 8
id-UEMobilityCommand						ProcedureCode ::= 9
id-UEContextReleaseRequest					ProcedureCode ::= 10
id-InitialULRRCMessageTransfer				ProcedureCode ::= 11
id-DLRRCMessageTransfer						ProcedureCode ::= 12
id-ULRRCMessageTransfer						ProcedureCode ::= 13
id-privateMessage							ProcedureCode ::= 14
id-UEInactivityNotification					ProcedureCode ::= 15
id-GNBDUResourceCoordination				ProcedureCode ::= 16
id-SystemInformationDeliveryCommand			ProcedureCode ::= 17
id-Paging									ProcedureCode ::= 18
id-Notify									ProcedureCode ::= 19
id-WriteReplaceWarning						ProcedureCode ::= 20
id-PWSCancel								ProcedureCode ::= 21
id-PWSRestartIndication						ProcedureCode ::= 22
id-PWSFailureIndication						ProcedureCode ::= 23
id-GNBDUStatusIndication 					ProcedureCode ::= 24
id-RRCDeliveryReport		 				ProcedureCode ::= 25
id-F1Removal								ProcedureCode ::= 26
id-NetworkAccessRateReduction				ProcedureCode ::= 27
id-TraceStart								ProcedureCode ::= 28
id-DeactivateTrace							ProcedureCode ::= 29
id-DUCURadioInformationTransfer				ProcedureCode ::= 30
id-CUDURadioInformationTransfer				ProcedureCode ::= 31
id-BAPMappingConfiguration					ProcedureCode ::= 32
id-GNBDUResourceConfiguration				ProcedureCode ::= 33
id-IABTNLAddressAllocation					ProcedureCode ::= 34
id-IABUPConfigurationUpdate					ProcedureCode ::= 35
id-resourceStatusReportingInitiation		ProcedureCode ::= 36
id-resourceStatusReporting					ProcedureCode ::= 37
id-accessAndMobilityIndication				ProcedureCode ::= 38
id-accessSuccess							ProcedureCode ::= 39
id-cellTrafficTrace 							ProcedureCode ::= 40 
id-PositioningMeasurementExchange			ProcedureCode ::= 41
id-PositioningAssistanceInformationControl	ProcedureCode ::= 42
id-PositioningAssistanceInformationFeedback	ProcedureCode ::= 43
id-PositioningMeasurementReport				ProcedureCode ::= 44
id-PositioningMeasurementAbort				ProcedureCode ::= 45
id-PositioningMeasurementFailureIndication	ProcedureCode ::= 46
id-PositioningMeasurementUpdate				ProcedureCode ::= 47
id-TRPInformationExchange					ProcedureCode ::= 48
id-PositioningInformationExchange			ProcedureCode ::= 49
id-PositioningActivation					ProcedureCode ::= 50
id-PositioningDeactivation					ProcedureCode ::= 51
id-E-CIDMeasurementInitiation				ProcedureCode ::= 52
id-E-CIDMeasurementFailureIndication		ProcedureCode ::= 53
id-E-CIDMeasurementReport					ProcedureCode ::= 54
id-E-CIDMeasurementTermination				ProcedureCode ::= 55
id-PositioningInformationUpdate				ProcedureCode ::= 56
id-ReferenceTimeInformationReport			ProcedureCode ::= 57
id-ReferenceTimeInformationReportingControl	ProcedureCode ::= 58



-- **************************************************************
--
-- Extension constants
--
-- **************************************************************

maxPrivateIEs							INTEGER ::= 65535
maxProtocolExtensions					INTEGER ::= 65535
maxProtocolIEs							INTEGER ::= 65535
-- **************************************************************
--
-- Lists
--
-- **************************************************************

maxNRARFCN								INTEGER ::= 3279165
maxnoofErrors							INTEGER ::= 256
maxnoofIndividualF1ConnectionsToReset	INTEGER ::= 65536
maxCellingNBDU							INTEGER ::= 512
maxnoofSCells							INTEGER ::= 32
maxnoofSRBs								INTEGER ::= 8
maxnoofDRBs								INTEGER ::= 64
maxnoofULUPTNLInformation				INTEGER ::= 2
maxnoofDLUPTNLInformation				INTEGER ::= 2
maxnoofBPLMNs							INTEGER ::= 6
maxnoofCandidateSpCells					INTEGER ::= 64
maxnoofPotentialSpCells					INTEGER ::= 64
maxnoofNrCellBands						INTEGER ::= 32
maxnoofSIBTypes							INTEGER ::= 32
maxnoofSITypes							INTEGER ::= 32
maxnoofPagingCells						INTEGER ::= 512
maxnoofTNLAssociations					INTEGER ::= 32
maxnoofQoSFlows							INTEGER ::= 64
maxnoofSliceItems						INTEGER ::= 1024
maxCellineNB							INTEGER ::= 256
maxnoofExtendedBPLMNs					INTEGER ::= 6
maxnoofUEIDs							INTEGER ::= 65536
maxnoofBPLMNsNR							INTEGER ::= 12
maxnoofUACPLMNs							INTEGER ::= 12
maxnoofUACperPLMN						INTEGER ::= 64
maxnoofAdditionalSIBs					INTEGER ::= 63
maxnoofslots							INTEGER ::= 5120
maxnoofTLAs								INTEGER ::=	16
maxnoofGTPTLAs							INTEGER ::=	16
maxnoofBHRLCChannels					INTEGER ::= 65536
maxnoofRoutingEntries					INTEGER ::= 1024
maxnoofIABSTCInfo						INTEGER ::= 45
maxnoofSymbols							INTEGER ::= 14
maxnoofServingCells						INTEGER ::= 32
maxnoofDUFSlots							INTEGER ::= 320
maxnoofHSNASlots						INTEGER ::= 5120
maxnoofServedCellsIAB					INTEGER ::= 512 
maxnoofChildIABNodes					INTEGER ::= 1024
maxnoofNonUPTrafficMappings				INTEGER ::= 32
maxnoofTLAsIAB							INTEGER ::= 1024
maxnoofMappingEntries					INTEGER ::= 67108864
maxnoofDSInfo							INTEGER ::= 64
maxnoofEgressLinks						INTEGER ::= 2
maxnoofULUPTNLInformationforIAB			INTEGER ::= 32678
maxnoofUPTNLAddresses					INTEGER ::= 8
maxnoofSLDRBs							INTEGER ::= 512
maxnoofQoSParaSets						INTEGER ::= 8
maxnoofPC5QoSFlows						INTEGER ::= 2048
maxnoofSSBAreas							INTEGER ::=	64
maxnoofPhysicalResourceBlocks			INTEGER ::= 275
maxnoofPhysicalResourceBlocks-1			INTEGER ::= 274
maxnoofPRACHconfigs						INTEGER ::= 16
maxnoofRACHReports						INTEGER ::= 64
maxnoofRLFReports						INTEGER ::= 64
maxnoofAdditionalPDCPDuplicationTNL		INTEGER ::=	2
maxnoofRLCDuplicationState				INTEGER ::=	3
maxnoofCHOcells							INTEGER ::= 8
maxnoofMDTPLMNs							INTEGER ::=	16
maxnoofCAGsupported						INTEGER ::= 12
maxnoofNIDsupported						INTEGER ::= 12
maxnoofNRSCSs							INTEGER ::= 5
[bookmark: _Hlk47004989]maxnoofExtSliceItems					INTEGER ::= 65535 
maxnoofPosMeas							INTEGER ::=	16384
maxnoofTRPInfoTypes						INTEGER ::=	64 
maxnoofTRPs								INTEGER ::=	65535 
maxnoofSRSTriggerStates					INTEGER ::= 3
maxnoofSpatialRelations					INTEGER ::= 64
maxnoBcastCell							INTEGER ::= 16384
maxnoofAngleInfo						INTEGER ::= 65535
maxnooflcs-gcs-translation				INTEGER ::= 3
maxnoofPath								INTEGER ::= 2
maxnoofMeasE-CID						INTEGER ::= 64
maxnoofSSBs								INTEGER ::= 255
maxnoSRS-ResourceSets					INTEGER ::= 16
maxnoSRS-ResourcePerSet					INTEGER ::= 16
maxnoSRS-Carriers						INTEGER ::= 32
maxnoSCSs								INTEGER ::= 5
maxnoSRS-Resources						INTEGER ::= 64
maxnoSRS-PosResources					INTEGER ::= 64
maxnoSRS-PosResourceSets				INTEGER ::= 16
maxnoSRS-PosResourcePerSet				INTEGER ::= 16
maxnoofPRS-ResourceSets					INTEGER ::= 2
maxnoofPRS-ResourcesPerSet				INTEGER ::= 64
maxNoOfMeasTRPs							INTEGER ::= 64
maxnoofPRSresourceSets					INTEGER ::= 8
maxnoofPRSresources						INTEGER ::= 64
maxnoofIABCongInd					    INTEGER ::= FFS1024

-------------------------------------------End of changes-------------------------------------------
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