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1	Introduction
Last RAN3 meeting has agreed most of the open issues, with only one working assumption left,
Introduce PRB usage (i.e. the ratio of the utilised PRBS to the total number of PRBs) as a load metric and no further discussion on introducing additional parameters related to PRB usage.
WA: PRB usage is reported per cell
This contribution gives discussions on the WA, and provides stg3 TP to complete the discussion on inter-system load balancing.
2	Discussion
Last RAN3 meeting has left a WA for inter-system load balancing, which assumes the PRB usage is reported per cell in both directions.
From our understanding, it is obvious to reuse the definition of Radio Resource Status as specified in TS 36.423for inter-system load reporting from E-UTRAN to NG-RAN.
While for the load reporting from NG-RAN to E-UTRAN, it should be noted that last meeting we agreed to introduce PRB usage for MIMO as a per-cell level load metric for intra-system load balancing, and companies had achieved consensus on the benefits of introducing such a metric for load reporting. As a result, it would be beneficial and natural to reuse the PRB usage for MIMO as per cell load metric reported from NG-RAN to E-UTRAN for inter-system load balancing. Note that the measurement on PRB usage for MIMO per cell has been enabled by NR nodes in R17, so reporting PRB usage for MIMO per cell will not bring any extra complexity to both NG-RAN and E-UTRAN, and E-UTRAN node will conceive such a metric as the PRB usage per cell of the NR node without any extra implementation effort.
Proposal 1: Turn the WA into agreement, i.e. PRB usage is reported per cell for inter-system load balancing.
Proposal 2: Reuse the definition of Radio Resource Status as specified in TS 36.423, section 9.2.37 for inter-system load reporting from E-UTRAN to NG-RAN.
Proposal 3: Reuse the PRB usage for MIMO per cell for inter-system load reporting from NG-RAN to E-UTRAN.
Proposal 4: Agree the TP in the Annex.
3	Conclusion
This contribution discusses inter-system load balancing, and provides following proposals,
Proposal 1: Turn the WA into agreement, i.e. PRB usage is reported per cell for inter-system load balancing.
Proposal 2: Reuse the definition of Radio Resource Status as specified in TS 36.423, section 9.2.37 for inter-system load reporting from E-UTRAN to NG-RAN.
Proposal 3: Reuse the PRB usage for MIMO per cell for inter-system load reporting from NG-RAN to E-UTRAN.
Proposal 4: Agree the TP in the Annex.
Annex A: TP for SON BLCR to 38.413
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The Radio Resource Status IE indicates the usage of the PRBs per cell for MIMO for all traffic in Downlink and Uplink.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	>>DL GBR PRB usage for MIMO
	M
	
	INTEGER (0..100)
	Per cell DL GBR PRB usage for MIMO in percentage of the cell total PRB number as defined in TS 38.314 [X].
	–
	

	>>UL GBR PRB usage for MIMO
	M
	
	INTEGER (0..100)
	Per cell UL GBR PRB usage for MIMO in percentage of the cell total PRB number as defined in TS 38.314 [X].
	–
	

	>>DL non-GBR PRB usage for MIMO
	M
	
	INTEGER (0..100)
	Per cell DL non-GBR PRB usage for MIMO in percentage of the cell total PRB number as defined in TS 38.314 [X].
	–
	

	>>UL non-GBR PRB usage for MIMO
	M
	
	INTEGER (0..100)
	Per cell UL non-GBR PRB usage for MIMO in percentage of the cell total PRB number as defined in TS 38.314 [X].
	–
	

	>>DL Total PRB usage for MIMO
	M
	
	INTEGER (0..100)
	Per cell DL Total PRB usage for MIMO in percentage of the cell total PRB number as defined in TS 38.314 [X].
	–
	

	>>UL Total PRB usage for MIMO
	M
	
	INTEGER (0..100)
	Per cell UL Total PRB usage for MIMO in percentage of the cell total PRB number as defined in TS 38.314 [X].
	–
	




9.3.3.yy1	Inter-system Resource Status Request
This IE contains information on the requested Inter-system Load Reporting reporting.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE Reporting System
	
	
	
	

	> E-UTRAN
	
	
	
	

	>>E-UTRAN Cell To Report List
	
	1
	
	

	>>>E-UTRAN Cell To Report Item
	
	1 .. < maxnoofReportedCells>
	
	

	>>> Cell ID
	M
	
	E-UTRAN CGI 9.3.1.9
	Contains the E-UTRAN CGI IE.

	> NG-RAN
	
	
	
	

	>>NG-RAN Cell To Report List
	
	1
	
	

	>>>NG-RAN Cell To Report Item
	
	1 .. <maxnoofReportedCells >
	
	

	>>>> Cell ID
	M
	
	NG-RAN CGI 9.3.1.73
	Contains the NG-RAN CGI IE.

	Report Characteristics 
	M
	
	BITSTRING
(SIZE(32))
	Each position in the bitmap indicates measurement object the receiving node is requested to report.
First Bit = 
PRB usage, Second Bit =Number of Active UEs, 
Third Bit =RRC connections. 
Other bits shall be ignored by the receiving node.

	CHOICE report type
	M
	
	
	

	>Event based reporting
	
	
	
	

	>>Inter-system Resource Threshold Low
	M
	
	INTEGER (0..100)
	Inter-system Resource Status reporting is enabled when Composite Available Capacity is above this threshold or is disabled when Composite Available Capacity is below this threshold.

The reporting node sends a report when the cell Composite Available Capacity becomes greater than or equal to the threshold.

	>>Inter-system Resource Threshold High
	M
	
	INTEGER (0..100)
	Inter-system Resource Status reporting is enabled when Composite Available Capacity is below this threshold or is disabled when Composite Available Capacity is above this threshold.

The reporting node sends a report when the cell Composite Available Capacity becomes smaller than or equal to the threshold.

	>>Number Of Measurement Reporting Levels
	O
	
	ENUMERATED (2, 3, 4, 5, 10, ...)
	The reporting node divides the cell load scale into the indicated number of reporting levels, evenly distributed on a linear scale between the Inter-system Resource Threshold Low and the Inter-system Resource Threshold High. The reporting node sends a report each time the cell load changes from one reporting level to another.

	>Periodic Reporting
	
	
	
	

	>>Reporting Periodicity
	M
	
	ENUMERATED(single, 1000ms, 2000ms, 5000ms,10000ms, …)
	Periodicity that can be used for reporting. If the value is “single” there is only one report.



	Range bound
	Explanation

	maxnoofReportedCells
	Maximum no. of cells that can be reported. Value is 256.



9.3.3.yy2	Inter-system Resource Status Report
This IE contains the Inter-system load report. 

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE Reporting System
	
	
	
	

	> E-UTRAN
	
	
	
	

	>>E-UTRAN Cell To Report List
	
	1
	
	

	>>>E-UTRAN Cell To Report Item
	
	1 .. < maxnoofReportedCells >
	
	

	
	
	
	
	

	>>>>Cell ID
	M
	
	E-UTRAN CGI 9.3.1.9
	Contains the E-UTRAN CGI IE.

	>>>>Composite Available Capacity Group
	M 
	
	
	Contains the Composite Available Capacity Group IE as defined in TS 36.423[40].

	>>>>Number of Active UEs
	O
	
	
	Contains the Number of Active UEs  IE as defined in TS 36.314. 

	>>>>RRC Connections
	O
	
	
	Contains the RRC Connections  IE as defined in TS 38.423[24].

	>>>> Radio Resource Status
	O
	
	
	Contains the Radio Resource Status IE as defined in TS 36.423 [40].

	>NG-RAN
	
	
	
	

	>>NG-RAN Cell To Report List
	
	1
	
	

	>>> NG-RAN Cell To Report Item
	
	1 .. < maxnoofReportedCells >
	
	

	>>>>Cell ID
	M
	
	NG-RAN CGI 9.3.1.73
	Contains the NG-RAN CGI IE.

	>>>>Composite Available Capacity Group
	M 
	
	
	Contains the Composite Available Capacity Group IE as defined in TS 36.423[40]. 

	>>>>Number of Active UEs
	O
	
	
	Contains the Number of Active UEs  IE as defined in TS 38.423[24].

	>>>>RRC Connections
	O
	
	
	Contains the RRC Connections  IE as defined in TS 38.423[24].

	>>>> Radio Resource Status
	O
	
	9.3.1.xx
	




	Range bound
	Explanation

	maxnoofReportedCells
	Maximum no. of cells that can be reported. Value is 256.



Next Change
9.4.5	Information Element Definitions

-- ASN1START
-- **************************************************************
--
-- Information Element Definitions
--
-- **************************************************************

NGAP-IEs {
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 
ngran-Access (22) modules (3) ngap (1) version1 (1) ngap-IEs (2) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

IMPORTS

	id-AdditionalDLForwardingUPTNLInformation,
	id-AdditionalULForwardingUPTNLInformation,
	id-AdditionalDLQosFlowPerTNLInformation,
	id-AdditionalDLUPTNLInformationForHOList,
	id-AdditionalNGU-UP-TNLInformation,
	id-AdditionalRedundantDL-NGU-UP-TNLInformation,
	id-AdditionalRedundantDLQosFlowPerTNLInformation,
	id-AdditionalRedundantNGU-UP-TNLInformation,
	id-AdditionalRedundantUL-NGU-UP-TNLInformation,
	id-AdditionalUL-NGU-UP-TNLInformation,
	id-AlternativeQoSParaSetList,
	id-BurstArrivalTimeDownlink,
	id-Cause,
	id-CNPacketDelayBudgetDL,
	id-CNPacketDelayBudgetUL,
	id-CNTypeRestrictionsForEquivalent,
	id-CNTypeRestrictionsForServing,
	id-CommonNetworkInstance,
	id-ConfiguredTACIndication,
	id-CurrentQoSParaSetIndex,
	id-DAPSRequestInfo,
	id-DAPSResponseInfoList,
	id-DataForwardingNotPossible,
	id-DataForwardingResponseERABList,
	id-DirectForwardingPathAvailability,
	id-DL-NGU-UP-TNLInformation,
	id-EndpointIPAddressAndPort,
	id-ExtendedPacketDelayBudget,
	id-ExtendedRATRestrictionInformation,
	id-ExtendedSliceSupportList,
	id-ExtendedTAISliceSupportList,
	id-ExtendedUEIdentityIndexValue,
	id-GlobalCable-ID,
	id-GlobalRANNodeID,
	id-GlobalTNGF-ID,
 	id-GlobalTWIF-ID,
	id-GlobalW-AGF-ID,
	id-GUAMIType,
	id-LastEUTRAN-PLMNIdentity,
	id-LocationReportingAdditionalInfo,
	id-MaximumIntegrityProtectedDataRate-DL,
[bookmark: OLE_LINK51]	id-MDTConfiguration,
	id-MicoAllPLMN,
	id-NetworkInstance,
	id-NID,
	id-NPN-MobilityInformation,
	id-NPN-PagingAssistanceInformation,
	id-NPN-Support,
	id-OldAssociatedQosFlowList-ULendmarkerexpected,
	id-PagingAssisDataforCEcapabUE,
	id-PagingeDRXInformation,
	id-PDUSessionAggregateMaximumBitRate,
	id-PduSessionExpectedUEActivityBehaviour,
	id-PDUSessionResourceFailedToSetupListCxtFail,
	id-PDUSessionResourceReleaseResponseTransfer,
	id-PDUSessionType,
	id-PSCellInformation,
	id-QosFlowAddOrModifyRequestList,
	id-QosFlowFailedToSetupList,
	id-QosFlowFeedbackList,
	id-QosFlowParametersList,
	id-QosFlowSetupRequestList,
	id-QosFlowToReleaseList,
	id-QosMonitoringRequest,
	id-QosMonitoringReportingFrequency,
	id-RAT-Information,
	id-RedundantCommonNetworkInstance,
	id-RedundantDL-NGU-TNLInformationReused,
	id-RedundantDL-NGU-UP-TNLInformation,
	id-RedundantDLQosFlowPerTNLInformation,
	id-RedundantPDUSessionInformation,
	id-RedundantQosFlowIndicator,
	id-RedundantUL-NGU-UP-TNLInformation,
	id-SCTP-TLAs,
	id-SecondaryRATUsageInformation,
	id-SecurityIndication,
	id-SecurityResult,
	id-SgNB-UE-X2AP-ID,
	id-S-NSSAI,
	id-SONInformationReport,
	id-TNLAssociationTransportLayerAddressNGRAN,
	id-TargetRNC-ID,
	id-TraceCollectionEntityURI,
	id-TSCTrafficCharacteristics,
	id-UEHistoryInformationFromTheUE,	
	id-UERadioCapabilityForPaging,
	id-UERadioCapabilityForPagingOfNB-IoT,
	id-UL-NGU-UP-TNLInformation,
	id-UL-NGU-UP-TNLModifyList,
	id-ULForwarding,
	id-ULForwardingUP-TNLInformation,
	id-UsedRSNInformation,
	id-UserLocationInformationTNGF,
	id-UserLocationInformationTWIF,
	id-UserLocationInformationW-AGF,
	id-LastVisitedPSCell-List,
	id-IntersystemSONInformationRequest,
	id-IntersystemSONInformationResponse,
	id-IntersystemSONInformationReply,
	id-IntersystemResourceStatusUpdate,
	id-EUTRAN-Cell-To-Report-List,
	id-NG-RAN-Cell-To-Report-List,
	id-IntersystemResourceThresholdLow,
	id-IntersystemResourceThresholdHigh,
	id-NumberOfMeasurementReportingLevels,
	id-ReportingPeriodicity,
	id-EUTRAN-CompositeAvailableCapacity-Group,
	id-EUTRAN-NumberOfActiveUEs,
	id-NG-RAN-NumberOfActiveUEs,
	id-NG-RAN-NoofRRCConnections,
id-EUTRAN-RadioResourceStatus,
	id-NG-RAN-RadioResourceStatus,

	id-EnergySavingIndication,
	id-SuccessfulHandoverReport-List,
	id-NG-RAN-LastVisitedPSCell,
	id-EUTRAN-LastVisitedPSCell,
	maxnoofAllowedAreas,
	maxnoofAllowedCAGsperPLMN,
	maxnoofAllowedS-NSSAIs,
	maxnoofBluetoothName,
	maxnoofBPLMNs,
	maxnoofCAGSperCell,
	maxnoofCandidateCells,
	maxnoofCellIDforMDT,
	maxnoofCellIDforWarning,
	maxnoofCellinAoI,
	maxnoofCellinEAI,
	maxnoofCellsingNB,
	maxnoofCellsinngeNB,
	maxnoofCellinTAI,
	maxnoofCellsinUEHistoryInfo,
	maxnoofCellsUEMovingTrajectory,
	maxnoofDRBs,
	maxnoofEmergencyAreaID,
	maxnoofEAIforRestart,
	maxnoofEPLMNs,
	maxnoofEPLMNsPlusOne,
	maxnoofE-RABs,
	maxnoofErrors,
	maxnoofExtSliceItems,
	maxnoofForbTACs,
	maxnoofFreqforMDT,
[bookmark: OLE_LINK134]	maxnoofMDTPLMNs,
	maxnoofMultiConnectivity,
	maxnoofMultiConnectivityMinusOne,
	maxnoofNeighPCIforMDT,
	maxnoofNGConnectionsToReset,
	maxNRARFCN,
	maxnoofNRCellBands,
[bookmark: _Hlk44941446]	maxnoofPC5QoSFlows,
	maxnoofPDUSessions,
	maxnoofPLMNs,
	maxnoofQosFlows,
	maxnoofQosParaSets,
	maxnoofRANNodeinAoI,
	maxnoofRecommendedCells,
	maxnoofRecommendedRANNodes,
	maxnoofAoI,
	maxnoofSensorName,
	maxnoofServedGUAMIs,
	maxnoofSliceItems,
	maxnoofTACs,
	maxnoofTAforMDT,
	maxnoofTAIforInactive,
	maxnoofTAIforPaging,
	maxnoofTAIforRestart,
	maxnoofTAIforWarning,
	maxnoofTAIinAoI,
	maxnoofTimePeriods,
	maxnoofTNLAssociations,
	maxnoofWLANName,
	maxnoofXnExtTLAs,
	maxnoofXnGTP-TLAs,
	maxnoofXnTLAs,
	maxnoofPSCellsPerPrimaryCellinUEHistoryInfo,
	maxnoofCellsinNGRANNode,
	maxnoofReportedCells,
	maxnoofSuccessfulHOReports


Next Change

-- --------------------------------------------------------------------
-- Inter System Resource Status Report
-- --------------------------------------------------------------------

IntersystemResourceStatusReport ::= SEQUENCE {
	resourceStatusreportingsystem		ResourceStatusreportingsystem,
	choice-Extensions					ProtocolIE-SingleContainer { { IntersystemResourceStatusReport-ExtIEs} }
}





IntersystemResourceStatusReport-ExtIEs NGAP-PROTOCOL-IEs ::= {
	...
}


ResourceStatusreportingsystem ::= CHOICE {
	eUTRAN-ReportingStatus		ProtocolIE-Container {{EUTRAN-ReportingStatusIEs}},
	nG-RAN-ReportingStatus		ProtocolIE-Container {{NG-RAN-ReportingStatusIEs}},
	choice-Extensions			ProtocolIE-SingleContainer { { ResourceStatusreportingsystem-ExtIEs}}
}	

ResourceStatusreportingsystem-ExtIEs NGAP-PROTOCOL-IES ::= {
	...
}


EUTRAN-ReportingStatusIEs NGAP-PROTOCOL-IES ::= {
	{ ID id-EUTRAN-Cell-To-Report-List						CRITICALITY reject	TYPE EUTRAN-Cell-To-Report-List						PRESENCE mandatory}|
	{ ID id-EUTRAN-CompositeAvailableCapacity-Group		CRITICALITY reject	TYPE EUTRAN-CompositeAvailableCapacity-Group		PRESENCE mandatory}|
	{ ID id-EUTRAN-NumberOfActiveUEs							CRITICALITY reject	TYPE EUTRAN-NumberOfActiveUEs							PRESENCE optional},
	{ ID id-NG-RAN-NoofRRCConnections						CRITICALITY reject	TYPE NG-RAN-NoofRRCConnections						PRESENCE optional},
	{ ID id-EUTRAN-RadioResourceStatus							CRITICALITY reject	TYPE EUTRAN-RadioResourceStatus							PRESENCE optional},
	...
}


EUTRAN-CompositeAvailableCapacity-Group	::= SEQUENCE {
	dL-CompositeAvailableCapacity					CompositeAvailableCapacity,
	uL-CompositeAvailableCapacity					CompositeAvailableCapacity,
	iE-Extensions										ProtocolExtensionContainer { { EUTRAN-CompositeAvailableCapacity-Group-ExtIEs} } OPTIONAL,
	...
}


EUTRAN-CompositeAvailableCapacity-Group-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {
	...
}


CompositeAvailableCapacity ::= SEQUENCE {
	cellCapacityClassValue							CellCapacityClassValue				OPTIONAL,
	capacityValue									CapacityValue,
	iE-Extensions									ProtocolExtensionContainer { {CompositeAvailableCapacity-ExtIEs} } OPTIONAL,
	...
}

CompositeAvailableCapacity-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {
	...
}

CellCapacityClassValue ::= INTEGER (1..100, ...)

CapacityValue ::= INTEGER (0..100)

EUTRAN-NumberOfActiveUEs ::= INTEGER (0..16777215, ...)

EUTRAN-RadioResourceStatus	::= SEQUENCE {
	dL-GBR-PRB-usage							DL-GBR-PRB-usage,
	uL-GBR-PRB-usage							UL-GBR-PRB-usage,
	dL-non-GBR-PRB-usage						DL-non-GBR-PRB-usage,
	uL-non-GBR-PRB-usage						UL-non-GBR-PRB-usage,
	dL-Total-PRB-usage							DL-Total-PRB-usage,
	uL-Total-PRB-usage							UL-Total-PRB-usage,
	iE-Extensions								ProtocolExtensionContainer { {EUTRAN-RadioResourceStatus-ExtIEs} } OPTIONAL,
	...
}

EUTRAN-RadioResourceStatus-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {
	{ID id-DL-scheduling-PDCCH-CCE-usage		CRITICALITY ignore	EXTENSION DL-scheduling-PDCCH-CCE-usage		PRESENCE optional}|
	{ID id-UL-scheduling-PDCCH-CCE-usage		CRITICALITY ignore	EXTENSION UL-scheduling-PDCCH-CCE-usage		PRESENCE optional},
	...
}

DL-GBR-PRB-usage::= INTEGER (0..100)

DL-non-GBR-PRB-usage::= INTEGER (0..100)

DL-scheduling-PDCCH-CCE-usage::= INTEGER (0..100)

DL-Total-PRB-usage::= INTEGER (0..100) 

UL-GBR-PRB-usage::= INTEGER (0..100)

UL-non-GBR-PRB-usage::= INTEGER (0..100)

UL-scheduling-PDCCH-CCE-usage::= INTEGER (0..100)

UL-Total-PRB-usage::= INTEGER (0..100)

NG-RAN-ReportingStatusIEs NGAP-PROTOCOL-IES ::= {
	{ ID id-NG-RAN-Cell-To-Report-List						CRITICALITY reject	TYPE NG-RAN-Cell-To-Report-List						PRESENCE mandatory}|
	{ ID id-EUTRAN-CompositeAvailableCapacity-Group		CRITICALITY reject	TYPE EUTRAN-CompositeAvailableCapacity-Group		PRESENCE mandatory}|
	{ ID id-NG-RAN-NumberOfActiveUEs							CRITICALITY reject	TYPE NG-RAN-NumberOfActiveUEs							PRESENCE optional}|
	{ ID id-NG-RAN-NoofRRCConnections						CRITICALITY reject	TYPE NG-RAN-NoofRRCConnections						PRESENCE optional},
	{ ID id-NG-RAN-RadioResourceStatus							CRITICALITY reject	TYPE NG-RAN-RadioResourceStatus							PRESENCE optional},

	...
}

NG-RAN-NumberOfActiveUEs ::= INTEGER(0..16777215, ...)

NG-RAN-NoofRRCConnections ::= INTEGER (1..65536,...)

NG-RAN-RadioResourceStatus	::= SEQUENCE {
DL-GBR-PRB-usage-for-MIMO	              DL-GBR-PRB-usage-for-MIMO,
	UL-GBR-PRB-usage-for-MIMO	  			  UL-GBR-PRB-usage-for-MIMO,
	DL-non-GBR-PRB-usage-for-MIMO   		  DL-non-GBR-PRB-usage-for-MIMO,
	UL-non-GBR-PRB-usage-for-MIMO             UL-non-GBR-PRB-usage-for-MIMO,
	DL-Total-PRB-usage-for-MIMO	    		  DL-Total-PRB-usage-for-MIMO,
	UL-Total-PRB-usage-for-MIMO	    		  UL-Total-PRB-usage-for-MIMO,
	iE-Extensions						ProtocolExtensionContainer { {NG-RAN-RadioResourceStatus-ExtIEs} } OPTIONAL,
	...
}

NG-RAN-RadioResourceStatus-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {
	...
}

DL-GBR-PRB-usage-for-MIMO::= INTEGER (0..100)

DL-non-GBR-PRB-usage-for-MIMO::= INTEGER (0..100)

DL-Total-PRB-usage-for-MIMO::= INTEGER (0..100) 

UL-GBR-PRB-usage-for-MIMO::= INTEGER (0..100)

UL-non-GBR-PRB-usage-for-MIMO::= INTEGER (0..100)

UL-Total-PRB-usage-for-MIMO::= INTEGER (0..100)
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