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////////////////////////////////////////////////////////// Start of change /////////////////////////////////////////////////////////////////////////
8.2.X
Load Status Reporting

8.2.X.1
General

This procedure is initiated by gNB-DU to report the result of measurements admitted by gNB-DU following a successful Load Status Reporting Initiation procedure.

The procedure uses non UE-associated signalling.

8.2.X.2
Successful Operation


[image: image1.emf] 
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Figure 8.2.X.2-1: Load Status Reporting, successful operation

The gNB-DU shall report the results of the admitted measurements in LOAD STATUS UPDATE message. The admitted measurements are the measurements that were successfully initiated during the preceding Load Status Reporting Initiation procedure, and thus not reported in the Measurement Failed Report Characteristics IE for the concerned cell in the LOAD STATUS RESPONSE message.

If the gNB-CU receives the LOAD STATUS UPDATE message, which includes the Cell Reporting Indicator IE set to "stop request" in one or more items of the Cell Measurement Result IE, the gNB-CU should initialise the Load Status Reporting Initiation procedure to remove all or some of the corresponding cells from the measurement.

8.2.X.3
Unsuccessful Operation

Not applicable.

8.2.X.4
Abnormal Conditions

. Not applicable.
////////////////////////////////////////////////////////////// Next of change /////////////////////////////////////////////////////////////////////////
9.2.1.Y1
LOAD STATUS REQUEST
This message is sent by the gNB-CU to the gNB-DU to initiate the requested measurement according to the parameters given in the message. 
Direction: gNB-CU ( gNB-DU
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

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

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

	Registration Request
	M
	
	ENUMERATED(start, stop,

…, partial stop, add)
	Type of request for which the resource status is required.
	YES
	reject

	Report Characteristics
	O
	
	BITSTRING

(SIZE(32))
	Each position in the bitmap indicates measurement object the gNB-DU is requested to report.

First Bit = PRB Periodic,

Second Bit = TNL load Ind Periodic,

Third Bit = HW Load Ind Periodic,

Fourth Bit = Composite Available Capacity Periodic, 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 gNB-DU.
	YES
	reject

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

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

	>> NCGI
	M
	
	9.3.1.12
	
	–
	–

	Reporting Periodicity
	O
	
	ENUMERATED(1000ms, 2000ms, 5000ms,10000ms, …)
	Periodicity that can be used for reporting of PRB Periodic, TNL Load Ind Periodic, HW Load Ind Periodic, Composite Available Capacity Periodic.
	YES
	ignore

	Partial Success Indicator
	O
	
	ENUMERATED(partial success allowed, ...)
	Included if partial success is allowed
	YES
	ignore


	Range bound
	Explanation

	maxCellingNBDU
	Maximum no. cells that can be served by a gNB-DU. Value is 512.


	Condition
	Explanation

	ifRegistrationRequestStoporPartialStoporAdd
	This IE shall be present if the Registration Request IE is set to the value “stop”, “partial stop” or “add”.


9.2.1.Y2
LOAD STATUS RESPONSE
This message is sent by the gNB-DU to indicate that the requested measurement, for all or for a subset of the measurement objects included in the measurement is successfully initiated.

Direction: gNB-DU ( gNB-CU.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

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

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

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore

	Measurement Initiation Result
	
	0..1
	
	List of all cells in which measurement objects were requested, included when indicating partial success
	YES
	ignore

	>Measurement Initiation Result Item
	
	1 .. < maxCellingNBDU >
	
	
	EACH
	ignore

	>> NCGI
	M
	
	9.3.1.12
	
	–
	–

	>>Measurement Failure Cause List
	
	0..1
	
	Indicates that gNB-DU could not initiate the measurement for at least one of the requested measurement objects in the cell
	–
	–

	>>>Measurement Failure Cause Item
	
	1 .. <maxFailedMeasObjects>
	
	
	EACH
	ignore

	>>>>Measurement Failed Report Characteristics
	M
	
	BITSTRING

(SIZE(32))
	Each position in the bitmap indicates measurement object that failed to be initiated in the eNB2. First Bit = PRB Periodic,

Second Bit = TNL load Ind Periodic,

Third Bit = HW Load Ind Periodic,

Fourth Bit = Composite Available Capacity Periodic,

Other bits shall be ignored by the gNB-CU.
	–
	–

	>>>>Cause
	M
	
	9.3.1.2
	Failure cause for measurement objects for which the measurement cannot be initiated
	–
	–


	Range bound
	Explanation

	maxFailedMeasObjects
	Maximum number of measurement objects that can fail per measurement. Value is 32.

	maxCellingNBDU
	Maximum no. cells that can be served by a gNB-DU. Value is 512.


9.2.1.Y3
LOAD STATUS FAILURE
This message is sent by the gNB-DU to indicate that for none of the requested measurement objects the measurement can be initiated.

Direction: gNB-DU ( gNB-CU.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

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

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

	Cause
	M
	
	9.3.1.2
	Ignored by the receiver when the Complete Failure Cause Information IE is included
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore

	Complete Failure Cause Information
	
	0..1
	
	Complete list of failure causes for all requested cells
	YES
	ignore

	>Complete Failure Cause Information Item
	
	1 .. < maxCellingNBDU >
	
	
	EACH
	ignore

	>> NCGI
	M
	
	9.3.1.12
	
	–
	–

	>>Measurement Failure Cause List
	
	1
	
	
	–
	–

	>>>Measurement Failure Cause Item
	
	1 .. <maxFailedMeasObjects>
	
	
	EACH
	ignore

	>>>>Measurement Failed Report Characteristics
	M
	
	BITSTRING

(SIZE(32))
	Each position in the bitmap indicates measurement object that failed to be initiated in the eNB2. First Bit = PRB Periodic,

Second Bit = TNL load Ind Periodic,

Third Bit = HW Load Ind Periodic,

Fourth Bit = Composite Available Capacity Periodic,

Other bits shall be ignored by the gNB-CU.
	–
	–

	>>>>Cause
	M
	
	9.3.1.2
	Failure cause for measurements that cannot be initiated
	–
	–


	Range bound
	Explanation

	maxCellingNBDU
	Maximum no. cells that can be served by a gNB-DU. Value is 512.

	maxFailedMeasObjects
	Max number of measurement objects that can fail per measurement. Value is 32.


9.2.1.Y4
LOAD STATUS UPDATE 

This message is sent by gNB-DU to neighbouring gNB-CU to report the results of the requested measurements.

Direction: gNB-DU ( gNB-CU.

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

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

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

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

	Cell Measurement Result
	
	1
	
	
	YES
	ignore

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

	>> NCGI
	M
	
	9.3.1.12
	
	
	

	>>Hardware Load Indicator
	O
	
	9.3.1.Z1
	
	
	

	>>F1 TNL Load Indicator
	O
	
	9.3.1.Z2
	
	
	

	>>Radio Resource Status
	O
	
	9.3.1.Z3
	
	
	

	>>Composite Available Capacity Group
	O
	
	9.3.1.Z4
	
	YES
	ignore

	>>Cell Reporting Indicator
	O
	
	ENUMERATED(stop request, ...)
	
	YES
	ignore


	Range bound
	Explanation

	maxCellingNBDU
	Maximum no. cells that can be served by a gNB-DU. Value is 512.


////////////////////////////////////////////////////////////// Next of change /////////////////////////////////////////////////////////////////////////
9.3.1.Z1
Hardware Load Indicator 

The Hardware Load Indicator IE indicates the status of the Hardware Load experienced by the cell.

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

	DL Hardware Load Indicator
	M
	
	Load Indicator

9.3.1.Z5
	

	UL Hardware Load Indicator
	M
	
	Load Indicator

9.3.1.Z5
	


9.3.1.Z2
F1 TNL Load Indicator 
The F1 TNL Load Indicator IE indicates the status of the F1 Transport Network Load experienced by the cell.

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

	DL F1TNL Load Indicator
	M
	
	Load Indicator

9.3.1.Z5
	

	UL F1TNL Load Indicator
	M
	
	Load Indicator

9.3.1.Z5
	


9.3.1.Z3
Radio Resource Status

The Radio Resource Status IE indicates the usage of the PRBs for all traffic in Downlink and Uplink.

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

	DL GBR PRB usage
	M
	
	INTEGER (0..100)
	

	UL GBR PRB usage
	M
	
	INTEGER (0..100)
	

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

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

	DL Total PRB usage
	M
	
	INTEGER (0..100)
	

	UL Total PRB usage
	M
	
	INTEGER (0..100)
	


9.3.1.Z4
Composite Available Capacity Group

The Composite Available Capacity Group IE indicates the overall available resource level in the cell in Downlink and Uplink.

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

	Composite Available Capacity Downlink
	M
	
	Composite Available Capacity 9.3.1.Z6
	For the Downlink 
	-
	-

	Composite Available Capacity Uplink
	M
	
	Composite Available Capacity 9.3.1.Z6
	For the Uplink 
	-
	-


9.3.1.Z5
Load Indicator
The Load Indicator IE indicates the status of Load.

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

	Load Indicator
	M
	
	ENUMERATED (LowLoad,

MediumLoad, HighLoad, Overload, ...)
	


9.3.1.Z6
Composite Available Capacity

The Composite Available Capacity IE indicates the overall available resource level in the cell in either Downlink or Uplink.

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

	Cell Capacity Class Value
	O
	
	9.3.1.Z7
	
	-
	-

	Capacity Value 
	M
	
	9.3.1.Z8
	‘0’ indicates no resource is available, Measured on a linear scale. 
	-
	-


9.3.1.Z7
Cell Capacity Class Value

The Cell Capacity Class Value IE indicates the value that classifies the cell capacity with regards to the other cells. The Cell Capacity Class Value IE only indicates resources that are configured for traffic purposes.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Cell Capacity Class Value
	M
	
	INTEGER (1..100,...)
	Value 1 shall indicate the minimum cell capacity, and 100 shall indicate the maximum cell capacity. There should be a linear relation between cell capacity and Cell Capacity Class Value.
	-
	-


9.3.1.Z8
Capacity Value

The Capacity Value IE indicates the amount of resources that are available relative to the total NR resources. The capacity value should be measured and reported so that the minimum NR resource usage of existing services is reserved according to implementation. The 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 . Capacity Value should be measured on a linear scale.
	-
	-


/////////////////////////////////////////////////////// End of Change /////////////////////////////////////////////////////////////////////////////
9.4.3
Elementary Procedure Definitions

-- **************************************************************

--

-- Elementary Procedure definitions

--

-- **************************************************************

F1AP-PDU-Descriptions  { 

itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 

ngran-access (22) modules (3) f1ap (3) version1 (1) f1ap-PDU-Descriptions (0)}

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

-- **************************************************************

--

-- IE parameter types from other modules.

--

-- **************************************************************

IMPORTS


Criticality,


ProcedureCode

FROM F1AP-CommonDataTypes


Reset,


ResetAcknowledge,


F1SetupRequest,


F1SetupResponse,


F1SetupFailure, 

GNBDUConfigurationUpdate,


GNBDUConfigurationUpdateAcknowledge,


GNBDUConfigurationUpdateFailure,


GNBCUConfigurationUpdate,


GNBCUConfigurationUpdateAcknowledge,


GNBCUConfigurationUpdateFailure,


UEContextSetupRequest,


UEContextSetupResponse,


UEContextSetupFailure,


UEContextReleaseCommand,


UEContextReleaseComplete,


UEContextModificationRequest,


UEContextModificationResponse,


UEContextModificationFailure,


UEContextModificationRequired,


UEContextModificationConfirm,


ErrorIndication,


UEContextReleaseRequest,


DLRRCMessageTransfer,


ULRRCMessageTransfer,


PrivateMessage,


LoadStatusFailure,


LoadStatusRequest,


LoadStatusResponse,


LoadStatusUpdate
FROM F1AP-PDU-Contents


id-Reset,


id-F1Setup,


id-gNBDUConfigurationUpdate,


id-gNBCUConfigurationUpdate,


id-UEContextSetup,


id-UEContextRelease,


id-UEContextModification,


id-UEContextModificationRequired,


id-ErrorIndication, 

id-UEContextReleaseRequest,


id-DLRRCMessageTransfer,


id-ULRRCMessageTransfer,


id-privateMessage,

id-loadStatusReporting,


id-loadStatusReportingInitiation
FROM F1AP-Constants;

////////////////////////////////////////////////////////////// Next of change /////////////////////////////////////////////////////////////////////////
F1AP-ELEMENTARY-PROCEDURES-CLASS-1 F1AP-ELEMENTARY-PROCEDURE ::= {


reset






|


f1Setup






|


gNBDUConfigurationUpdate


|


gNBCUConfigurationUpdate


|


uEContextSetup




|


uEContextRelease




|


uEContextModification


|


uEContextModificationRequired
|

loadStatusReportingInitiation,


...}

 F1AP-ELEMENTARY-PROCEDURES-CLASS-2 F1AP-ELEMENTARY-PROCEDURE ::= {



errorIndication




|


uEContextReleaseRequest


|


dLRRCMessageTransfer



|


uLRRCMessageTransfer



|


privateMessage





|

loadStatusReporting,


...

}

////////////////////////////////////////////////////////////// Next of change /////////////////////////////////////////////////////////////////////////
privateMessage F1AP-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE

PrivateMessage


PROCEDURE CODE


id-privateMessage


CRITICALITY



ignore

}

loadStatusReportingInitiation
X2AP-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE



LoadStatusRequest


SUCCESSFUL OUTCOME



LoadStatusResponse


UNSUCCESSFUL OUTCOME


LoadStatusFailure


PROCEDURE CODE




id-loadStatusReportingInitiation


CRITICALITY





reject

}

loadStatusReporting X2AP-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE

LoadStatusUpdate


PROCEDURE CODE


id-loadStatusReporting


CRITICALITY



ignore

}

END

////////////////////////////////////////////////////////////// Next of change /////////////////////////////////////////////////////////////////////////

CompositeAvailableCapacityGroup,

CellReportingIndicator,

HWLoadIndicator,


F1TNLLoadIndicator,

Registration-Request,


RadioResourceStatus,

Measurement-ID,


ReportCharacteristics
FROM F1AP-IEs

PrivateIE-Container{},


ProtocolExtensionContainer{},


ProtocolIE-Container{},


ProtocolIE-ContainerPair{},


ProtocolIE-SingleContainer{},


F1AP-PRIVATE-IES,


F1AP-PROTOCOL-EXTENSION,


F1AP-PROTOCOL-IES,


F1AP-PROTOCOL-IES-PAIR

FROM F1AP-Containers
////////////////////////////////////////////////////////////// Next of change /////////////////////////////////////////////////////////////////////////

id-UE-associatedLogicalF1-ConnectionListResAck,

id-CellToReport,


id-CellToReport-Item,

id-CompositeAvailableCapacityGroup,

id-Registration-Request,


id-ReportingPeriodicity,


id-Measurement-ID,


id-ReportCharacteristics,

id-gNB-CU-Measurement-ID,


id-gNB-DU-Measurement-ID,


id-PartialSuccessIndicator,


id-MeasurementInitiationResult-List,


id-MeasurementInitiationResult-Item,


id-MeasurementFailureCause-Item,

id-CompleteFailureCauseInformation-List,

id-CompleteFailureCauseInformation-Item,

id-CellReportingIndicator,


maxCellingNBDU,


maxnoofDRBs,


maxnoofErrors,


maxnoofIndividualF1ConnectionsToReset,


maxnoofSCells,


maxnoofSRBs

FROM F1AP-Constants;

////////////////////////////////////////////////////////////// Next of change /////////////////////////////////////////////////////////////////////////
-- **************************************************************

--

-- GNB-CU CONFIGURATION UPDATE FAILURE

--

-- **************************************************************

GNBCUConfigurationUpdateFailure ::= SEQUENCE {


protocolIEs


ProtocolIE-Container       { { GNBCUConfigurationUpdateFailureIEs} },


...

}

GNBCUConfigurationUpdateFailureIEs F1AP-PROTOCOL-IES ::= {

{ ID id-TransactionID



CRITICALITY reject
TYPE TransactionID



PRESENCE mandatory
}|

{ ID id-Cause





CRITICALITY ignore
TYPE Cause





PRESENCE mandatory
}|


{ ID id-TimeToWait




CRITICALITY ignore
TYPE TimeToWait




PRESENCE optional
}|


{ ID id-CriticalityDiagnostics

CRITICALITY ignore
TYPE CriticalityDiagnostics

PRESENCE optional
},


...

}
-- **************************************************************

--

-- Load Status Request

--

-- **************************************************************

LoadStatusRequest ::= SEQUENCE {


protocolIEs

ProtocolIE-Container
{{LoadStatusRequest-IEs}},


...

}

LoadStatusRequest-IEs F1AP-PROTOCOL-IES ::= {


{ ID id-gNB-CU-Measurement-ID

CRITICALITY reject
TYPE Measurement-ID




PRESENCE mandatory}|


{ ID id-gNB-DU-Measurement-ID

CRITICALITY ignore
TYPE Measurement-ID




PRESENCE conditional}|-- The IE shall be present if the Registration Request IE is set to “Stop”, “Partial stop” or to “Add”--


{ ID id-Registration-Request

CRITICALITY reject
TYPE Registration-Request


PRESENCE mandatory}|


{ ID id-ReportCharacteristics

CRITICALITY reject
TYPE ReportCharacteristics


PRESENCE optional}|


{ ID id-CellToReport



CRITICALITY ignore
TYPE CellToReport-List



PRESENCE mandatory}|


{ ID id-ReportingPeriodicity

CRITICALITY ignore
TYPE ReportingPeriodicity


PRESENCE optional}|


{ ID id-PartialSuccessIndicator

CRITICALITY ignore
TYPE PartialSuccessIndicator

PRESENCE optional},


...

}

CellToReport-List 

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

CellToReport-ItemIEs F1AP-PROTOCOL-IES ::= {


{ ID id-CellToReport-Item
CRITICALITY ignore
TYPE CellToReport-Item 
PRESENCE mandatory}

}

CellToReport-Item ::= SEQUENCE {


nCGI








NCGI,


iE-Extensions






ProtocolExtensionContainer { {CellToReport-Item-ExtIEs} } OPTIONAL,


...

}

CellToReport-Item-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {


...

}

ReportingPeriodicity ::= ENUMERATED {


one-thousand-ms,


two-thousand-ms,


five-thousand-ms,


ten-thousand-ms,

...

}

PartialSuccessIndicator ::= ENUMERATED {


partial-success-allowed,

...

}

-- **************************************************************

--

-- Load Status Response

--

-- **************************************************************

LoadStatusResponse ::= SEQUENCE {


protocolIEs

ProtocolIE-Container
{{LoadStatusResponse-IEs}},


...

}

LoadStatusResponse-IEs F1AP-PROTOCOL-IES ::= {


{ ID id-gNB-CU-Measurement-ID




CRITICALITY reject
TYPE Measurement-ID






PRESENCE mandatory}|


{ ID id-gNB-DU-Measurement-ID




CRITICALITY reject
TYPE Measurement-ID






PRESENCE mandatory}|


{ ID id-CriticalityDiagnostics



CRITICALITY ignore
TYPE CriticalityDiagnostics




PRESENCE optional}|


{ ID id-MeasurementInitiationResult-List
CRITICALITY ignore
TYPE MeasurementInitiationResult-List
PRESENCE optional},


...

}

MeasurementInitiationResult-List ::= SEQUENCE (SIZE (1..maxCellingNBDU)) OF ProtocolIE-Single-Container { { MeasurementInitiationResult-ItemIEs} }

MeasurementInitiationResult-ItemIEs F1AP-PROTOCOL-IES ::= {


{ ID id-MeasurementInitiationResult-Item
CRITICALITY ignore
TYPE MeasurementInitiationResult-Item
PRESENCE mandatory}

}

MeasurementInitiationResult-Item ::= SEQUENCE {


nCGI










NCGI,


measurementFailureCause-List




MeasurementFailureCause-List
OPTIONAL,


iE-Extensions








ProtocolExtensionContainer { { MeasurementInitiationResult-Item-ExtIEs} }
OPTIONAL,


...

}

MeasurementInitiationResult-Item-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {


...

}

MeasurementFailureCause-List ::= SEQUENCE (SIZE (1..maxFailedMeasObjects)) OF ProtocolIE-Single-Container { { MeasurementFailureCause-ItemIEs} }

MeasurementFailureCause-ItemIEs F1AP-PROTOCOL-IES ::= {


{ ID id-MeasurementFailureCause-Item
CRITICALITY ignore
TYPE MeasurementFailureCause-Item

PRESENCE mandatory}

}

MeasurementFailureCause-Item ::= SEQUENCE {


measurementFailedReportCharacteristics


ReportCharacteristics,


cause










Cause,


iE-Extensions








ProtocolExtensionContainer { { MeasurementFailureCause-Item-ExtIEs} }
OPTIONAL,


...

}

MeasurementFailureCause-Item-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {


...

}

-- **************************************************************

--

-- Load Status Failure

--

-- **************************************************************

LoadStatusFailure ::= SEQUENCE {


protocolIEs

ProtocolIE-Container
{{LoadStatusFailure-IEs}},


...

}

LoadStatusFailure-IEs F1AP-PROTOCOL-IES ::= {


{ ID id-gNB-CU-Measurement-ID





CRITICALITY reject
TYPE Measurement-ID








PRESENCE mandatory}|


{ ID id-gNB-DU-Measurement-ID





CRITICALITY reject
TYPE Measurement-ID








PRESENCE mandatory}|


{ ID id-Cause








CRITICALITY ignore
TYPE Cause










PRESENCE mandatory}|


{ ID id-CriticalityDiagnostics




CRITICALITY ignore
TYPE CriticalityDiagnostics





PRESENCE optional}|


{ ID id-CompleteFailureCauseInformation-List
CRITICALITY ignore
TYPE CompleteFailureCauseInformation-List
PRESENCE optional},


...

}

CompleteFailureCauseInformation-List ::= SEQUENCE (SIZE (1..maxCellingNBDU)) OF ProtocolIE-Single-Container { {CompleteFailureCauseInformation-ItemIEs} }

CompleteFailureCauseInformation-ItemIEs F1AP-PROTOCOL-IES ::= {


{ ID id-CompleteFailureCauseInformation-Item
CRITICALITY ignore
TYPE CompleteFailureCauseInformation-Item
PRESENCE mandatory}

}

CompleteFailureCauseInformation-Item ::= SEQUENCE {


nCGI










NCGI,

measurementFailureCause-List




MeasurementFailureCause-List,


iE-Extensions








ProtocolExtensionContainer { { CompleteFailureCauseInformation-Item-ExtIEs} }
OPTIONAL,


...

}
CompleteFailureCauseInformation-Item-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {


...

}

-- **************************************************************

--

-- Load Status Update

--

-- **************************************************************

LoadStatusUpdate ::= SEQUENCE {


protocolIEs

ProtocolIE-Container
{{LoadStatusUpdate-IEs}},


...

}

LoadStatusUpdate-IEs F1AP-PROTOCOL-IES ::= {


{ ID id-gNB-CU-Measurement-ID

CRITICALITY reject
TYPE Measurement-ID




PRESENCE mandatory}|


{ ID id-gNB-DU-Measurement-ID

CRITICALITY reject
TYPE Measurement-ID




PRESENCE mandatory}|


{ ID id-CellMeasurementResult

CRITICALITY ignore
TYPE CellMeasurementResult-List

PRESENCE mandatory},


...

}

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

CellMeasurementResult-ItemIEs F1AP-PROTOCOL-IES ::= {


{ ID id-CellMeasurementResult-Item
CRITICALITY ignore
TYPE CellMeasurementResult-Item
PRESENCE mandatory}

}

CellMeasurementResult-Item ::= SEQUENCE {


nCGI





NCGI,

hWLoadIndicator



HWLoadIndicator

OPTIONAL,


f1TNLLoadIndicator


F1TNLLoadIndicator
OPTIONAL,


radioResourceStatus


RadioResourceStatus
OPTIONAL,


iE-Extensions



ProtocolExtensionContainer { {CellMeasurementResult-Item-ExtIEs} }
OPTIONAL,


...

}

CellMeasurementResult-Item-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {


{ ID id-CompositeAvailableCapacityGroup
CRITICALITY ignore
EXTENSION CompositeAvailableCapacityGroup

PRESENCE optional}|


{ ID id-CellReportingIndicator


CRITICALITY ignore
EXTENSION CellReportingIndicator




PRESENCE optional},

...

}

////////////////////////////////////////////////////////////// Next of change /////////////////////////////////////////////////////////////////////////
-- C

Cause ::= CHOICE {


radioNetwork

CauseRadioNetwork,


transport


CauseTransport,


protocol


CauseProtocol,


misc



CauseMisc,


...

}

CauseMisc ::= ENUMERATED {


control-processing-overload,


not-enough-user-plane-processing-resources,


hardware-failure,


om-intervention,


unspecified,
...

}

CauseProtocol ::= ENUMERATED {


transfer-syntax-error,


abstract-syntax-error-reject,


abstract-syntax-error-ignore-and-notify,


message-not-compatible-with-receiver-state,


semantic-error,


abstract-syntax-error-falsely-constructed-message,


unspecified,


...

}

CauseRadioNetwork ::= ENUMERATED {


unspecified,

rlc-failure,


spcell-failed-to-be-setup,

...

}

CauseTransport ::= ENUMERATED {


unspecified,


...

}

CellGroupConfig ::= OCTET STRING

Cells-Failed-to-be-Activated-List-Item ::= SEQUENCE {


nCGI



NCGI,


cause


Cause,


iE-Extensions
ProtocolExtensionContainer { { Cells-Failed-to-be-Activated-List-ItemExtIEs } }
OPTIONAL,


...

}

Cells-Failed-to-be-Activated-List-ItemExtIEs 
F1AP-PROTOCOL-EXTENSION ::= {


...

}

Cells-to-be-Activated-List-Item ::= SEQUENCE {


nCGI

NCGI,


pCI
PCI

OPTIONAL,


iE-Extensions



ProtocolExtensionContainer { { Cells-to-be-Activated-List-ItemExtIEs} }
OPTIONAL,


...

}

Cells-to-be-Activated-List-ItemExtIEs 
F1AP-PROTOCOL-EXTENSION ::= {


...

}

Cells-to-be-Deactivated-List-Item ::= SEQUENCE {


nCGI


NCGI
,


iE-Extensions



ProtocolExtensionContainer { { Cells-to-be-Deactivated-List-ItemExtIEs } }
OPTIONAL,


...

}

Cells-to-be-Deactivated-List-ItemExtIEs 
F1AP-PROTOCOL-EXTENSION ::= {


...

}

CriticalityDiagnostics ::= SEQUENCE {


procedureCode




ProcedureCode













OPTIONAL,


triggeringMessage



TriggeringMessage












OPTIONAL,


procedureCriticality


Criticality














OPTIONAL,

transactionID




TransactionID













OPTIONAL,

iEsCriticalityDiagnostics

CriticalityDiagnostics-IE-List









OPTIONAL,


iE-Extensions




ProtocolExtensionContainer {{CriticalityDiagnostics-ExtIEs}}

OPTIONAL,


...

}

CriticalityDiagnostics-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {


...

}

CriticalityDiagnostics-IE-List ::= SEQUENCE (SIZE (1.. maxnoofErrors)) OF CriticalityDiagnostics-IE-Item

CriticalityDiagnostics-IE-Item ::= SEQUENCE {


iECriticality


Criticality,


iE-ID




ProtocolIE-ID,


typeOfError 


TypeOfError,


iE-Extensions


ProtocolExtensionContainer {{CriticalityDiagnostics-IE-Item-ExtIEs}}
OPTIONAL,


...

}

CriticalityDiagnostics-IE-Item-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {


...

}

C-RNTI ::= BIT STRING (SIZE (16))
CUtoDURRCInformation ::= SEQUENCE {


sCG-Config-Info


SCG-Config-Info

OPTIONAL,


uERadiocapabilities

UERadiocapabilities,


iE-Extensions



ProtocolExtensionContainer { { CUtoDURRCInformation-ExtIEs} } OPTIONAL,


...

}

CUtoDURRCInformation-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {


...

}

CellReportingIndicator ::= ENUMERATED {stop-request, ... }

-- D
////////////////////////////////////////////////////////////// Next of change /////////////////////////////////////////////////////////////////////////
-- F

FDD-Info ::= SEQUENCE {


uL-NARFCN





NARFCN,


dL-NARFCN





NARFCN,


uL-Transmission-Bandwidth

Transmission-Bandwidth,


dL-Transmission-Bandwidth

Transmission-Bandwidth,


iE-Extensions



ProtocolExtensionContainer { {FDD-Info-ExtIEs} } OPTIONAL,


...

}

FDD-Info-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {


...

}

F1TNLLoadIndicator ::= SEQUENCE {


dLF1TNLLoadIndicator


LoadIndicator,


uLF1TNLLoadIndicator


LoadIndicator,


iE-Extensions




ProtocolExtensionContainer { { F1TNLLoadIndicator-ExtIEs} } OPTIONAL,


...

}

F1TNLLoadIndicator-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {


...

}

-- G

GBR-QosInformation ::= SEQUENCE {


e-RAB-MaximumBitrateDL


BitRate,


e-RAB-MaximumBitrateUL


BitRate,


e-RAB-GuaranteedBitrateDL

BitRate,


e-RAB-GuaranteedBitrateUL

BitRate,


iE-Extensions




ProtocolExtensionContainer { { GBR-QosInformation-ExtIEs} } OPTIONAL,


...

}

GBR-QosInformation-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {


...

}

GNB-CU-F1AP-ID

::= INTEGER (0..4294967295)

GNB-DU-F1AP-ID

::= INTEGER (0..4294967295)

GNB-DU-ID


::= INTEGER (0..68719476735)

GNB-DU-Served-Cells-Item ::= SEQUENCE {


served-Cell-Information

Served-Cell-Information,


gNB-DU-System-Information
GNB-DU-System-Information,


iE-Extensions



ProtocolExtensionContainer { { GNB-DU-Served-Cells-ItemExtIEs} }
OPTIONAL,


...

}

GNB-DU-Served-Cells-ItemExtIEs 
F1AP-PROTOCOL-EXTENSION ::= {


...

}

GNB-DU-System-Information ::= SEQUENCE {


mIB-message

MIB-message,


sIB1-message

SIB1-message,


iE-Extensions




ProtocolExtensionContainer { { GNB-DU-System-Information-ExtIEs } } OPTIONAL,


...

}

GNB-DU-System-Information-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {


...

}

GNB-Name ::= PrintableString(SIZE(1..150,...))

GTP-TEID



::= OCTET STRING (SIZE (4))

GTPTunnelEndpoint ::= SEQUENCE {


transportLayerAddress



TransportLayerAddress,


gTP-TEID






GTP-TEID,


iE-Extensions





ProtocolExtensionContainer { { GTPTunnelEndpoint-ExtIEs} }
OPTIONAL,


...

}

GTPTunnelEndpoint-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {


...

}

-- H

HWLoadIndicator ::= SEQUENCE {


dLHWLoadIndicator


LoadIndicator,


uLHWLoadIndicator


LoadIndicator,


iE-Extensions



ProtocolExtensionContainer { { HWLoadIndicator-ExtIEs} } OPTIONAL,


...

}

HWLoadIndicator-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {


...

}

-- I
-- J

-- K

-- L

LongDRXCycleLength ::= 
ENUMERATED

{ms10, ms20, ms32, ms40, ms60, ms64, ms70, ms80, ms128, ms160, ms256, ms320, ms512, ms640, ms1024, ms1280, ms2048, ms2560, ms5120, ms10240, ...}
LoadIndicator ::= ENUMERATED {


lowLoad,


mediumLoad, 


highLoad,

overLoad,


...

}

-- M

MIB-message ::= OCTET STRING
Measurement-ID
::= INTEGER (1..4095, ...)
-- N

////////////////////////////////////////////////////////////// Next of change /////////////////////////////////////////////////////////////////////////
-- R

ResourceCoordinationTransferContainer ::= OCTET STRING
RLCMode ::= ENUMERATED {


rlc-am,


rlc-um

}

RRCContainer ::= OCTET STRING
Registration-Request
::= ENUMERATED {


start,


stop,


...,


partial-stop,


add

}

ReportCharacteristics
::= BIT STRING (SIZE (32))
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 { {RadioResourceStatus-ExtIEs} } OPTIONAL,


...

}

RadioResourceStatus-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {


...

}
-- S
////////////////////////////////////////////////////////////// Next of change /////////////////////////////////////////////////////////////////////////
-- **************************************************************

--

-- 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-loadStatusReportingInitiation


ProcedureCode ::= xx
id-loadStatusReporting





ProcedureCode ::= xx
-- **************************************************************

--

-- Extension constants

--

-- **************************************************************

maxPrivateIEs






INTEGER ::= 65535

maxProtocolExtensions




INTEGER ::= 65535

maxProtocolIEs






INTEGER ::= 65535
-- **************************************************************

--

-- Lists

--

-- **************************************************************

maxnoofErrors






INTEGER ::= 256

maxnoofIndividualF1ConnectionsToReset
INTEGER ::= 256

maxCellingNBDU






INTEGER ::= 512
maxFailedMeasObjects




INTEGER ::= 32
maxnoofSCells






INTEGER ::= 64

maxnoofSRBs







INTEGER ::= 8

maxnoofDRBs







INTEGER ::= 64

maxnoofULTunnels






INTEGER ::= 2

maxnoofDLTunnels






INTEGER ::= 2

maxnoofBPLMNs






INTEGER ::= 6
-- **************************************************************

--

-- IEs

--

-- **************************************************************

id-Cause










ProtocolIE-ID ::= 0

id-CriticalityDiagnostics






ProtocolIE-ID ::= 1

id-gNB-DU-F1AP-ID








ProtocolIE-ID ::= 2

id-gNB-CU-F1AP-ID








ProtocolIE-ID ::= 3

id-ResetType









ProtocolIE-ID ::= 4

id-TimeToWait









ProtocolIE-ID ::= 5

id-UE-associatedLogicalF1-ConnectionItem 


ProtocolIE-ID ::= 6

id-UE-associatedLogicalF1-ConnectionListResAck

ProtocolIE-ID ::= 7

id-RRCContainer









ProtocolIE-ID ::= 8

id-SRBID










ProtocolIE-ID ::= 9 
id-gNB-DU-ID









ProtocolIE-ID ::= 10

id-gNB-Name










ProtocolIE-ID ::= 11

id-NRCellID










ProtocolIE-ID ::= 12

id-gNB-DU-Served-Cells-List






ProtocolIE-ID ::= 14

id-Cells-to-be-Activated-List





ProtocolIE-ID ::= 15

id-Served-Cells-To-Add-List






ProtocolIE-ID ::= 16

id-Served-Cells-To-Modify-List





ProtocolIE-ID ::= 17

id-Served-Cells-To-Delete-List





ProtocolIE-ID ::= 18

id-Cells-to-be-Deactivated-List





ProtocolIE-ID ::= 19

id-Cells-Failed-to-be-Activated-List



ProtocolIE-ID ::= 20

id-TransactionID








ProtocolIE-ID ::= 21

id-SpCell-ID









ProtocolIE-ID ::= 28

id-SRBs-ToBeSetup-List







ProtocolIE-ID ::= 30

id-DRBs-ToBeSetup-List







ProtocolIE-ID ::= 31

id-CUtoDURRCInformation







ProtocolIE-ID ::= 36

id-DUtoCURRCInformation







ProtocolIE-ID ::= 37

id-SCell-ToBeSetup-List







ProtocolIE-ID ::= 40

id-ResourceCoordinationTransferContainer


ProtocolIE-ID ::= 41

id-DRBs-ToBeModified-List






ProtocolIE-ID ::= 42

id-DRBs-ToBeReleased-List






ProtocolIE-ID ::= 43

id-DRBs-Modified-List







ProtocolIE-ID ::= 44

id-DRBs-FailedToBeModified-List





ProtocolIE-ID ::= 46

id-DRXCycle










ProtocolIE-ID ::= 48

id-DRBs-Setup-List








ProtocolIE-ID ::= 49 
id-SRBs-Setup-List








ProtocolIE-ID ::= 50

id-DRBs-FailedToBeSetup-List





ProtocolIE-ID ::= 51

id-SRBs-FailedToBeSetup-List





ProtocolIE-ID ::= 52

id-TransmissionStopIndicator





ProtocolIE-ID ::= 55

id-DRBs-Required-ToBeModified-List




ProtocolIE-ID ::= 56

id-DRBs-Required-ToBeReleased-List




ProtocolIE-ID ::= 57

id-SRBs-Required-ToBeReleased-List




ProtocolIE-ID ::= 58

id-oldgNB-DU-F1AP-ID







ProtocolIE-ID ::= 59

id-SRBs-ToBeReleased-List






ProtocolIE-ID ::= 60

id-DRBs-ModifiedConf-List






ProtocolIE-ID ::= 61

id-SCell-ToBeSetupMod-List






ProtocolIE-ID ::= 63

id-SRBs-ToBeSetupMod-List






ProtocolIE-ID ::= 64

id-DRBs-ToBeSetupMod-List






ProtocolIE-ID ::= 65

id-DRBs-FailedToBeModifiedConf-List




ProtocolIE-ID ::= 69

id-GNB-DU-Served-Cells-Item






ProtocolIE-ID ::= 71

id-Cells-to-be-Activated-List-Item




ProtocolIE-ID ::= 72

id-Served-Cells-To-Modify-Item





ProtocolIE-ID ::= 73

id-Served-Cells-To-Delete-Item





ProtocolIE-ID ::= 74

id-Cells-to-be-Deactivated-List-Item



ProtocolIE-ID ::= 75

id-Cells-Failed-to-be-Activated-List-Item


ProtocolIE-ID ::= 76

id-SCell-ToBeSetup-Item







ProtocolIE-ID ::= 77

id-SRBs-ToBeSetup-Item







ProtocolIE-ID ::= 78

id-DRBs-Setup-Item








ProtocolIE-ID ::= 80

id-SRBs-FailedToBeSetup-Item





ProtocolIE-ID ::= 82

id-DRBs-FailedToBeSetup-Item





ProtocolIE-ID ::= 83

id-SCell-ToBeSetupMod-Item






ProtocolIE-ID ::= 84

id-SRBs-ToBeSetupMod-Item






ProtocolIE-ID ::= 85

id-DRBs-ToBeSetupMod-Item






ProtocolIE-ID ::= 86

id-DRBs-ToBeModified-Item






ProtocolIE-ID ::= 87

id-SRBs-ToBeReleased-Item






ProtocolIE-ID ::= 88

id-DRBs-ToBeReleased-Item






ProtocolIE-ID ::= 89

id-DRBs-SetupMod-Item







ProtocolIE-ID ::= 90

id-DRBs-Modified-Item







ProtocolIE-ID ::= 91

id-SRBs-FailedToBeSetupMod-Item





ProtocolIE-ID ::= 92

id-DRBs-FailedToBeSetupMod-Item





ProtocolIE-ID ::= 93

id-DRBs-FailedToBeModified-Item





ProtocolIE-ID ::= 94

id-DRBs-Required-ToBeModified-Item




ProtocolIE-ID ::= 95

id-DRBs-Required-ToBeReleased-Item




ProtocolIE-ID ::= 96

id-SRBs-Required-ToBeReleased-Item




ProtocolIE-ID ::= 97

id-DRBs-ModifiedConf-Item






ProtocolIE-ID ::= 98

id-DRBs-FailedToBeModifiedConf-Item




ProtocolIE-ID ::= 99

id-Served-Cells-To-Add-Item






ProtocolIE-ID ::= 100

id-DRBs-ToBeSetup-Item







ProtocolIE-ID ::= 101

id-SRBs-Setup-Item








ProtocolIE-ID ::= 102

id-DRBs-SetupMod-List







ProtocolIE-ID ::= 103

id-SRBs-FailedToBeSetupMod-List





ProtocolIE-ID ::= 104

id-DRBs-FailedToBeSetupMod-List





ProtocolIE-ID ::= 105
id-C-RNTI










ProtocolIE-ID ::= 106

id-SCell-ToBeRemoved-List






ProtocolIE-ID ::= 107

id-SCell-ToBeRemoved-Item






ProtocolIE-ID ::= 108
id-CellToReport 








ProtocolIE-ID ::= xxx
id-CellToReport-Item







ProtocolIE-ID ::= xxx
id-CompositeAvailableCapacityGroup




ProtocolIE-ID ::= xxx
id-Registration-Request







ProtocolIE-ID ::= xxx
id-ReportingPeriodicity







ProtocolIE-ID ::= xxx
id-Measurement-ID








ProtocolIE-ID ::= xxx
id-ReportCharacteristics






ProtocolIE-ID ::= xxx
id-gNB-CU-Measurement-ID






ProtocolIE-ID ::= xxx
id-gNB-DU-Measurement-ID






ProtocolIE-ID ::= xxx
id-PartialSuccessIndicator






ProtocolIE-ID ::= xxx
id-MeasurementInitiationResult-List




ProtocolIE-ID ::= xxx
id-MeasurementInitiationResult-Item




ProtocolIE-ID ::= xxx
id-MeasurementFailureCause-Item





ProtocolIE-ID ::= xxx
id-CompleteFailureCauseInformation-List



ProtocolIE-ID ::= xxx
id-CompleteFailureCauseInformation-Item



ProtocolIE-ID ::= xxx
id-CellReportingIndicator






ProtocolIE-ID ::= xxx
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