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1. Introduction
This is a Text Proposal for SON BL CR for TS 36.423
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[bookmark: _Toc525677687][bookmark: _Toc525677689]8.7.x	EN-DC Resource Status Reporting Initiation
Editor’s note: The content of this section is FFS
[bookmark: _Toc525677688]8.7.x.1	General
This procedure is used by the MeNB to request the reporting of load measurements to the en-gNB .
The procedure uses non UE-associated signalling. 
8.7.x.2	Successful Operation


Figure 8.7.x.2-1: Resource Status Reporting Initiation, successful operation
The procedure is initiated with a RESOURCE STATUS REQUEST message sent from eNB to en-gNB to start a measurment, stop a measurements, add cells to report for a measurement. 
[bookmark: _Hlk20925064]If the Report Characteristics IE is included in the RESPOURCE STATUS REQUEST message and this indicates cell specific measurements, the Cell To Report IE shall be included.
Upon receipt of the RESOURCE STATUS REQUEST message, the en-gNB:
-	shall initiate the requested measurement according to the parameters given in the request in case the Registration Request IE set to "start"; or
-	shall stop all cells measurements and terminate the reporting in case the Registration Request IE is set to "stop"; or
-	shall add cells indicated in the Cell To Report IE list to the measurements initiated before for the given measurement IDs, in case the Registration Request IE is set to "add". If measurements are already initiated for a cell indicated in the Cell To Report IE, this information shall be ignored.
Interaction with other procedures
When starting a measurement, the Report Characteristics IE in the RESOURCE STATUS REQUEST indicates the type of objects en-gNB shall perform measurements on. For each cell, the en-gNB shall include in the RESOURCE STATUS UPDATE message:
[bookmark: _Hlk20990721]-	[This paragraph is FFS] the Radio Resource Status IE, if the first bit, "PRB Periodic" of the Report Characteristics IE included in the RESOURCE STATUS REQUEST message is set to 1. If the cell for which Radio Resource Status IE is requested to be reported supports more than one SSB, the Radio Resource Status IE for such cell shall include the SSB Area Radio Resource Status Item IE for all SSB areas supported by the cell. If the SSB To Report List IE is included for a cell, the Radio Resource Status IE for such cell shall include the requested SSB Area Radio Resource Status List IE.  
-	the S1 TNL Capacity Indicator IE, if the second bit, "TNL Capacity Ind Periodic" of the Report Characteristics IE included in the RESOURCE STATUS REQUEST message is set to 1;
[bookmark: _Hlk20990790]-	the Composite Available Capacity Group IE, if the third bit, "Composite Available Capacity Periodic" of the Report Characteristics IE included in the RESOURCE STATUS REQUEST message is set to 1. If Cell Capacity Class Value IE is included within the Composite Available Capacity Group IE, this IE is used to assign weights to the available capacity indicated in the Capacity Value IE. If the cell for which Composite Available Capacity Group IE is requested to be reported supports more than one SSB, and if the SSB To Report List IE is included for a cell, the Composite Available Capacity Group IE for such cell shall include the requested SSB Area Capacity Value List IE, providing the SSB area capacity with respect to the Cell Capacity Class Value. 
-	the RRC Connections IE, if the sixth bit, "RRC Connections" of the Report Characteristics IE included in the RESOURCE STATUS REQUEST message is set to 1;

8.7.x.3	Unsuccessful Operation


Figure 8.2.x.3-1: Resource Status Reporting Initiation, unsuccessful operation
If none any of the requested measurements cannot be initiated, en-gNB shall send a RESOURCE STATUS FAILURE message. 
[bookmark: _Toc525677691]8.7.x.4	Abnormal Conditions
FFS
[bookmark: _Toc525677692]8.7.y	EN-DC Resource Status Reporting
Editor’s note: The content of this section is FFS
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[bookmark: _Toc525677879]9.1.2.x1	EN-DC RESOURCE STATUS REQUEST
Editor’s note: The content of this section is FFS
This message is sent by an eNB to neighbouring en-gNB to initiate the requested measurement according to the parameters given in the message.
Direction: eNB  en-gNB.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

	MeNB Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by MeNB
	YES
	reject

	en-gNB Measurement ID
	C-ifRegistrationRequestStoporAdd
	
	INTEGER (1..4095,...)
	Allocated by en-gNB
	YES
	ignore

	Registration Request
	M
	
	ENUMERATED (start, stop, add
…,)
	Type of request for which the resource status is required.
	YES
	reject

	Reporting Periodicity
	O
	
	ENUMERATED (500ms, 1000ms, 2000ms, 5000ms,10000ms, …)
	Periodicity that can be used for reporting of PRB Periodic, TNL Capacity Ind Periodic, Composite Available Capacity Periodic.
Also used as the averaging window length for all measurement object if supported.
	YES
	ignore

	Report Characteristics
	C-ifRegistrationRequestStartO
	
	BITSTRING
(SIZE(32))
	Each position in the bitmap indicates measurement object the en-gNB is requested to report.
First Bit = PRB Periodic,
Second Bit = TNL Capacity Ind Periodic,
Third Bit = 
Composite Available Capacity Periodic, Fourth Bit = HW Capacity Ind Periodic [FFS], Fifth Bit = Number of Active UEs [FFS], Sixth Bit = Number of connected UEs [FFS]
, this bit should be set to 1 if at least one of the First, Second or Third bits is set to 1.
Other bits shall be ignored by the en-gNB.
	YES
	ignore

	Cell To Report List
	
	0..1
	
	Cell ID list to which the request applies.
	YES
	ignore

	>Cell To Report Item
	
	1 .. <maxCellinengNB>
	
	
	EACH
	ignore

	>>Cell ID
	M
	
	NR CGI 9.2.111
	
	–
	–

	[bookmark: OLE_LINK10][bookmark: OLE_LINK11]>>SSB To Report List
	
	0..1
	
	SSB list to which the request applies.
	YES
	ignore

	>>>SSB To Report Item
	
	1 .. <maxnoofSSBAreas>
	
	
	EACH
	ignore

	>>>>SSB Index
	M
	
	9.2.o
	
	–
	–



	Condition
	Explanation

	ifRegistrationRequestStoporAdd
	This IE shall be present if the Registration Request IE is set to the value "stop", or "add".

	ifRegistrationRequestStart
	This IE shall be present if the Registration Request IE is set to the value "start".



	Range bound
	Explanation

	maxCellinengNB
	Maximum no. cells that can be served by an en-gNB. Value is 16384.

	maxnoofSSBAreas
	Maximum no. SSB Areas that can be served by a NG-RAN node cell. Value is 64.



[bookmark: _Toc525677880]9.1.2.x2	EN-DC RESOURCE STATUS RESPONSE
Editor’s note: The content of this section is FFS
This message is sent by the en-gNB to indicate that the requested measurement, for all or for a subset of the measurement objects included in the measurement is successfully initiated.
Direction: en-gNB  eNB.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

	MeNB Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by MeNB
	YES
	reject

	en-gNB Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by en-gNB
	YES
	reject

	Criticality Diagnostics
	O
	
	9.2.7
	
	YES
	ignore



[bookmark: _Toc525677881]9.1.2.x3	EN-DC RESOURCE STATUS FAILURE
Editor’s note: The content of this section is FFS
This message is sent by the en-gNB to indicate that for none of the requested measurement objects the measurement can be initiated.
Direction: en-gNB  eNB.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

	MeNB Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by MeNB
	YES
	reject

	en-gNB Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by en-gNB
	YES
	reject

	Cause
	M
	
	9.2.6
	Ignored by the receiver when the Complete Failure Cause Information IE is included
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.7
	
	YES
	ignore



9.1.2.x4	EN-DC RESOURCE STATUS UPDATE
Editor’s note: The content of this section is FFS
This message is sent by en-gNB to neighbouring MeNB to report the results of the requested measurements.
Direction: en-gNB  eNB.
[Reporting per cell is FFS for TNL Load Indicator, Hardware Load Indicator]

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

	Message Type
	M
	
	9.2.3.1
	
	YES
	ignore

	MeNB Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by MeNB
	YES
	reject

	en-gNB Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by en-gNB
	YES
	reject

	Hardware Load Indicator [FFS] 
	O
	
	FFS
	
	YES
	ignore

	[bookmark: _Toc14207847][bookmark: _Hlk20991097]Cell Measurement Result
	
	0..1
	
	
	YES
	ignore

	>Cell Measurement Result Item
	
	1 .. <maxCellinengNB>
	
	
	EACH
	ignore

	>>Cell ID
	M
	
	NR CGI 9.2.111
	
	
	

	>>Radio Resource Status [FFS]
	O
	
	NR Radio Resource Status 9.2.yy
	
	
	

	>>S1 TNL Capacity Indicator [FFS Whether it is per cell]
	O
	
	S1 TNL Capacity Indicator 9.2.xx
	
	
	

	>>Composite Available Capacity Group[FFS]
	O
	
	NR Composite Available Capacity Group 9.2.zz
	
	
	

	>>Number of Active UEs [FFS],
	O
	
	INTEGER (1..65536,...)
	
	
	

	>>RRC Connections[FFS]
	O
	
	9.2.kk
	
	
	



	Range bound
	Explanation

	maxCellinengNB
	Maximum no. cells that can be served by an en-gNB. Value is 16384.



//////////////////////////////////////////////////////////////skip unchanged//////////////////////////////////////////////////////////////
[bookmark: _Toc14207849]9.2.yy	NR Radio Resource Status
[The information is FFS]
The NR Radio Resource Status IE indicates the usage of the PRBs per cell and per SSB area for all traffic in Downlink and Uplink and the usage of PDCCH CCEs for Downlink and Uplink scheduling.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	SSB Area Radio Resource Status List
	
	0..1
	
	

	>SSB Area Radio Resource Status Item
	
	01..<maxnoofSSBAreas>
	
	

	>>SSB Index
	M
	
	9.2.o
	

	>>SSB Area DL GBR PRB usage
	M
	
	INTEGER (0..100)
	Per SSB area DL GBR PRB usage

	>>SSB Area UL GBR PRB usage
	M
	
	INTEGER (0..100)
	Per SSB area UL GBR PRB usage

	>>SSB Area DL non-GBR PRB usage
	M
	
	INTEGER (0..100)
	Per SSB area DL non-GBR PRB usage

	>>SSB Area UL non-GBR PRB usage
	M
	
	INTEGER (0..100)
	Per SSB area UL non-GBR PRB usage

	>>SSB Area DL Total PRB usage
	M
	
	INTEGER (0..100)
	Per SSB area DL Total PRB usage

	>>SSB Area UL Total PRB usage
	M
	
	INTEGER (0..100)
	Per SSB area UL Total PRB usage

	>>DL scheduling PDCCH CCE usage
	O
	
	INTEGER (0..100)
	

	>>UL scheduling PDCCH CCE usage
	O
	
	INTEGER (0..100)
	



	Range bound
	Explanation

	maxnoofSSBAreas
	Maximum no. SSB Areas that can be served by a NG-RAN node cell. Value is 64.



//////////////////////////////////////////////////////////////skip unchanged//////////////////////////////////////////////////////////////
[bookmark: _Toc14207859]9.2.c NR Cell Capacity Value
The NR Cell Capacity Value IE indicates the amount of resources per cell and per SSB area that are available relative to the total en-gNB resources. The capacity value should be measured and reported so that the minimum en-gNB resource usage of existing services is reserved according to implementation. The NR Cell Capacity Value IE can be weighted according to the ratio of cell capacity class values, if available.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Capacity Value
	M
	
	INTEGER (0..100)
	Value 0 shall indicate no available capacity, and 100 shall indicate maximum available capacity with respect to the whole cell. Capacity Value should be measured on a linear scale.
	
	

	SSB Area Capacity Value List
	
	0..1
	
	
	
	

	>SSB Area Capacity Value Item
	
	01..<maxnoofSSBAreas>
	
	
	
	

	>>SSB Index
	M
	
	9.2.o
	
	-
	

	>>SSB Area Capacity Value
	M
	
	INTEGER (0..100)
	Value 0 shall indicate no available capacity, and 100 shall indicate maximum available capacity . SSB Area Capacity Value should be measured on a linear scale.
	-
	



	Range bound
	Explanation

	maxnoofSSBAreas
	Maximum no. SSB Areas that can be served by a NG-RAN node cell. Value is 64.



//////////////////////////////////////////////////////////////skip unchanged//////////////////////////////////////////////////////////////
9.2.o SSB Index
The SSB Index IE identify an SSB area of an NR cell.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	SSB Index
	M
	
	INTEGER (0..63,...)
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[bookmark: _Toc20954612][bookmark: _Toc29902622][bookmark: _Toc29906626]9.3.4	PDU Definitions
//////////////////////////////////////////////////////////skip unchanged//////////////////////////////////////////////////////////

-- **************************************************************
--
-- EN-DC RESOURCE STATUS REQUEST
--
-- **************************************************************

ResourceStatusRequest ::= SEQUENCE {
	protocolIEs		ProtocolIE-Container	{{ResourceStatusRequest-IEs}},
	...
}

ResourceStatusRequest-IEs X2AP-PROTOCOL-IES ::= {
	{ ID id-MeNB1-Measurement-ID		CRITICALITY reject	TYPE Measurement-ID-ENDC		PRESENCE mandatory}|
	{ ID id-engNB2-Measurement-ID		CRITICALITY ignore	TYPE Measurement-ID-ENDC		PRESENCE conditional}|-- The IE shall be present if the Registration Request IE is set to “Stop” or to “Add”--
	{ ID id-Registration-Request		CRITICALITY reject	TYPE Registration-Request-ENDC	PRESENCE mandatory}|
	{ ID id-ReportingPeriodicity		CRITICALITY ignore	TYPE ReportingPeriodicity-ENDC	PRESENCE optional}|
	{ ID id-ReportCharacteristics		CRITICALITY ignore	TYPE ReportCharacteristics-ENDC	PRESENCE optional}|
	{ ID id-CellToReport				CRITICALITY ignore	TYPE CellToReport-ENDC-List		PRESENCE mandatoryoptional}|
	...
}

ReportingPeriodicity-ENDC ::= ENUMERATED {ms500, ms1000, ms2000, ms5000, ms10000 ...}

CellToReport-ENDC-List	::= SEQUENCE (SIZE (1..maxCellinengNB)) OF ProtocolIE-Single-Container { {CellToReport-ENDC-ItemIEs} }

CellToReport-ENDC-ItemIEs X2AP-PROTOCOL-IES ::= {
	{ ID id-CellToReport-Item			CRITICALITY ignore	TYPE CellToReport-ENDC-Item		PRESENCE mandatory}
}

CellToReport-ENDC-Item				::= SEQUENCE {
	cell-ID								NRCGI,
	ssbToReport-List					SSBToReport-List									OPTIONAL,
	iE-Extensions						ProtocolExtensionContainer { {CellToReport-ENDC-Item-ExtIEs} } OPTIONAL,
	...
}

CellToReport-ENDC-Item-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {
	...
}

SSBToReport-List	::= SEQUENCE (SIZE (1.. maxnoofSSBAreas)) OF SSBToReport-Item

SSBToReport-Item	SEQUENCE {
	ssbIndex							SSBIndex,
	iE-Extensions						ProtocolExtensionContainer { {SSBToReport-Item-ExtIEs} } OPTIONAL,
}

//////////////////////////////////////////////////////////skip unchanged//////////////////////////////////////////////////////////

-- **************************************************************
--
-- EN-DC RESOURCE STATUS UPDATE
--
-- **************************************************************

ResourceStatusUpdate ::= SEQUENCE {
	protocolIEs		ProtocolIE-Container	{{ResourceStatusUpdate-IEs}},
	...
}

ResourceStatusUpdate-IEs X2AP-PROTOCOL-IES ::= {
	{ ID id-MeNB-Measurement-ID			CRITICALITY reject	TYPE Measurement-ID-ENDC		PRESENCE mandatory}|
	{ ID id-engNB-Measurement-ID		CRITICALITY reject	TYPE Measurement-ID-ENDC		PRESENCE mandatory}|
	{ ID id-HardwareLoadIndicator		CRITICALITY ignore	TYPE FFS						PRESENCE optional}|
	{ ID id-CellMeasurementResult		CRITICALITY ignore	TYPE CellMeasurementResult-ENDC-List	PRESENCE mandatoryoptional},
	...
}

CellMeasurementResult-ENDC-List ::= SEQUENCE (SIZE (1..maxCellinengNB)) OF ProtocolIE-Single-Container { {CellMeasurementResult-ENDC-ItemIEs} }

CellMeasurementResult-ENDC-ItemIEs X2AP-PROTOCOL-IES ::= {
	{ ID id-CellMeasurementResult-ENDC-Item	CRITICALITY ignore	TYPE CellMeasurementResult-ENDC-Item	PRESENCE mandatory}
}

CellMeasurementResult-ENDC-Item ::= SEQUENCE {
	cell-ID								NRCGI,
	radioResourceStatus					NRRadioResourceStatus								OPTIONAL,
	s1TNLCapacityIndicator				S1TNLCapacityIndicator								OPTIONAL,
	compositeAvailableCapacityGroup		NRCompositeAvailableCapacityGroup					OPTIONAL,
	numberofActiveUEs					INTEGER (1..65536, ...)								OPTIONAL,
	rrcConnections						RRCConnections										OPTIONAL,
	iE-Extensions						ProtocolExtensionContainer { {CellMeasurementResult-Item-ExtIEs} }	OPTIONAL,
	...
}

CellMeasurementResult-Item-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {
	...
}

//////////////////////////////////////////////////////////skip unchanged//////////////////////////////////////////////////////////

9.3.5	Information Element definitions
//////////////////////////////////////////////////////////skip unchanged//////////////////////////////////////////////////////////

-- S
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SSBAreaCapacityValue-List	::=	SEQUENCE (SIZE (1.. maxnoofSSBAreas)) OF SSBAreaCapacityValue-Item

SSBAreaCapacityValue-Item	::=		SEQUENCE {
	ssbIndex							SSBIndex
	ssbAreaCapacityValue				INTEGER (0..100),
	iE-Extensions						ProtocolExtensionContainer { {SSBAreaCapacityValue-ExtIEs} } OPTIONAL,
}

SSBAreaCapacityValue-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {
	...
}

SSBAreaRadioResourceStatus-List	::=	SEQUENCE (SIZE (1.. maxnoofSSBAreas)) OF SSBAreaRadioResourceStatus-Item

SSBAreaRadioResourceStatus-Item	::= SEQUENCE {
	ssbIndex							SSBIndex
	ssbAreaDLGBRPRBUsage				INTEGER (0..100),
	ssbAreaULGBRPRBUsage				INTEGER (0..100),
	ssbAreaDLNonGBRPRBUsage				INTEGER (0..100),
	ssbAreaULNonGBRPRBUsage				INTEGER (0..100),
	ssbAreaDLTotalPRBUsage				INTEGER (0..100),
	ssbAreaULTotalPRBUsage				INTEGER (0..100),
	ssbAreaDLSchedulingPDCCHCCEUsage	INTEGER (0..100)									OPTIONAL,
	ssbAreaULSchedulingPDCCHCCEUsage	INTEGER (0..100)									OPTIONAL,
	iE-Extensions						ProtocolExtensionContainer { {SSBAreaRadioResourceStatus-ExtIEs} } OPTIONAL,
	...
}

SSBAreaRadioResourceStatus-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {
	...
}

SSBIndex ::= INTEGER (0..63, ...)
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