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1	Introduction
This TP is based on BL CR to E1AP [1].
2	TP overview

TNL load reports:
The TP includes proposals relative to TNL load reports discussed in our paper submitted to this meeting in [2].

Averaging window for load measurements:
The TP includes proposals relative to averaging window for load measurements (observation period) discussed in our paper submitted to this meeting in [3].
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Start of the first change
Start of the next change
8.2.X	Resource Status Reporting Initiation

8.2.X.1	General
This procedure is used by an gNB-CU-CP to request the reporting of load measurements to gNB-CU-UP.
The procedure uses non UE-associated signalling.
8.2.X.2	Successful Operation


Figure 8.2.X.2-1: Resource Status Reporting Initiation, successful operation
The procedure is initiated with a RESOURCE STATUS REQUEST message sent from gNB-CU-CP to gNB-CU-UP to start a measurement or stop a measurements. 
If gNB-CU-UP is capable to provide all requested resource status information, it shall initiate the measurement as requested by gNB-CU-CP, and respond with the RESOURCE STATUS RESPONSE message.
Interaction with other procedures
When starting a measurement, the Report Characteristics IE in the RESPOURCE STATUS REQUEST indicates the type of objects gNB-CU-UP shall perform measurements on. The gNB-CU-UP shall include in the RESOURCE STATUS UPDATE message:
-	the Hardware Capacity Indicator IE, if the second bit, "HW Capacity Ind Periodic" of the Report Characteristics IE included in the RESOURCE STATUS REQUEST message is set to 1;
-	the TNL Available Capacity Indicator IE, if the first bit, " TNL Available Capacity Ind Periodic " of the Report Characteristics IE included in the RESOURCE STATUS REQUEST message is set to 1;
If the Reporting Periodicity IE is included in the RESOURCE STATUS REQUEST message, the gNB-CU-UP shall use its value as the time interval between two subsequent RESOURCE STATUS UPDATE messages that include the TNL Available Capacity Indicator IE.


8.2.X.3	Unsuccessful Operation



Figure 8.2.X.3-1: Resource Status Reporting Initiation, unsuccessful operation
If none of the requested measurements can be initiated, gNB-CU-UP shall send a RESOURCE STATUS FAILURE message. 
8.2.X.4	Abnormal Conditions
If the initiating gNB-CU-CP does not receive either RESOURCE STATUS RESPONSE message or RESOURCE STATUS FAILURE message, the gNB-CU-CP may reinitiate the Resource Status Reporting Initiation procedure towards the same gNB-CU-UP, provided that the content of the new RESOURCE STATUS REQUEST message is identical to the content of the previously unacknowledged RESOURCE STATUS REQUEST message.


8.2.Y	Resource Status Reporting

8.2.Y.1	General
This procedure is initiated by gNB-CU-UP to report the result of measurements admitted by gNB-CU-UP following a successful Resource Status Reporting Initiation procedure.
The procedure uses non UE-associated signalling.
8.2.Y.2	Successful Operation


Figure 8.2.Y.2-1: Resource Status Reporting, successful operation
The gNB-CU-UP shall report the results of the admitted measurements in RESOURCE STATUS UPDATE message. The admitted measurements are the measurements that were successfully initiated during the preceding Resource Status Reporting Initiation procedure.
8.4.Y.3	Unsuccessful Operation
Not applicable.
8.4.Y.4	Abnormal Conditions
Void.

Start of the next change
[bookmark: _Toc5691056]9.2.1.X1	RESOURCE STATUS REQUEST

This message is sent by an gNB-CU-CP to gNB-CU-UP to initiate the requested measurement according to the parameters given in the message.
Direction: gNB-CU-CP  gNB-CU-UP.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	Transaction ID
	M
	
	9.3.1.53
	
	YES
	reject

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

	gNB-CU-UP Measurement ID
	C-ifRegistrationRequestStopor
	
	INTEGER (1..4095,...)
	Allocated by gNB-CU-UP
	YES
	ignore

	Report Characteristics
	O
	
	BITSTRING
(SIZE(32))
	Each position in the bitmap indicates measurement object the gNB-CU-UP is requested to report.
First Bit = TNL Available Capacity Ind Periodic,
Second Bit = HW Capacity Ind Periodic.
Other bits shall be ignored by the gNB-CU-UP.
	YES
	reject

	Reporting Periodicity
	O
	
	ENUMERATED (500ms, 1000ms, 2000ms, 5000ms, 10000ms, 20000ms, 30000ms, 40000ms, 50000ms, 60000ms, 70000ms, 80000ms, 90000ms, 100000ms, 110000ms, 120000ms,  …)
	Periodicity that can be used for reporting.
	YES
	Ignore

	Slice To Report List 
	
	0..1
	
	S-NSSAI list to which the request applies. 
	YES
	ignore

	>Broadcast PLMNs
	
	1..<maxnoofsupportedPLMNs>
	
	
	
	

	>>PLMN Identity
	M
	
	9.3.1.7
	Broadcast PLMN
	
	

	>>Slice To Report Item 
	
	1 .. < maxnoofSliceItems>
	
	
	EACH
	ignore

	>>>S-NSSAI
	M
	
	S-NSSAI
9.3.1.9
	
	
	



	Condition
	Explanation

	ifRegistrationRequestStop
	This IE shall be present if the Registration Request IE is set to the value “stop”




9.2.1.X2	RESOURCE STATUS RESPONSE

This message is sent by the gNB-CU-UP 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-CU-UP  gNB-CU-CP
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	Transaction ID
	M
	
	9.3.1.53
	
	YES
	reject

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

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

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore



9.2.1.X3	RESOURCE STATUS FAILURE

This message is sent by the gNB-CU-UP to indicate that for none of the requested measurement objects the measurement can be initiated.
Direction: gNB-CU-UP  gNB-CU-CP.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	Transaction ID
	M
	
	9.3.1.53
	
	YES
	reject

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

	gNB-CU-UP Measurement ID
	C-ifRegistrationRequestStoporRemoveorAdd
	
	INTEGER (1..4095,...)
	Allocated by gNB-CU-UP
	YES
	ignore

	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



9.2.1.X4	RESOURCE STATUS UPDATE

This message is sent by gNB-CU-UP to gNB-CU-CP to report the results of the requested measurements.
Direction: gNB-CU-UP  gNB-CU-CP.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	Ignore

	Transaction ID
	M
	
	9.3.1.53
	
	YES
	Reject

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

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

	TNL Available Capacity Indicator
	O
	
	9.3.1.x1
	
	
	

	HW Capacity Indicator

	O
	
	9.3.1.x2
	
	
	

	Slice Measurement Result List

	
	1
	
	
	YES
	Ignore

	>Slice Measurement Result Item
	
	1 .. < maxnoofSliceItems>
	
	
	EACH
	Ignore

	>>S-NSSAI
	M
	
	S-NSSAI
9.3.1.9
	
	
	

	>>TNL Available Capacity Indicator
	M
	
	9.3.1.x1
	
	
	

	>>HW Capacity Indicator
[FFS]
	O
	
	9.3.x.x
	
	
	



	Range bound
	Explanation

	maxnoofSliceItems
	Maximum no. of signalled slice support items. Value is 1024.



Start of the next change

[bookmark: _Toc14207847]9.3.1.x1	TNL Available Capacity Indicator

The TNL Available Capacity Indicator IE indicates offered and available capacity of the Transport Network per slice.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	
	
	
	
	

	
	
	
	
	

	DL TNL Offered Capacity
	M
	
	INTEGER (1.. 16777216,...)
	Maximum capacity in kbps

	DL TNL Available Capacity
	M
	
	INTEGER (0.. 100,...)
	Available capacity. The averaging window is equal to the reporting period. Value 100 corresponds to the offered capacity.

	UL TNL Offered Capacity
	M
	
	INTEGER (1.. 16777216,...)
	Maximum capacity in kbps

	UL TNL Available Capacity
	M
	
	INTEGER (1.. 100,...)
	Available capacity. The averaging window is equal to the reporting period. Value 100 corresponds to the offered capacity.



9.3.1.x1	HW Capacity Indicator
The HW Capacity Indicator IE indicates offered and available throughput experienced by the gNB-CU-UP.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Offered Throughput
	M
	
	INTEGER (1.. 16777216,...) FFS
	Maximum capacity offered by the gNB-CU-UP in kbps

	Available Throughput
	M
	
	INTEGER(0..100, …)
	Average available capacity at the gNB-CU-UP. The averaging window is equal to the reporting period. Value 100 corresponds to the offered throughput. 




Start of ASN.1 changes
9.4.3	Elementary Procedure Definitions
-- **************************************************************
--
-- Elementary Procedure definitions
--
-- **************************************************************

[bookmark: _Hlk513724263]E1AP-PDU-Descriptions {
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0)
ngran-access (22) modules (3) e1ap (5) version1 (1) e1ap-PDU-Descriptions (0) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

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


Skip ASN.1 unchanged

	GNB-CU-UP-CounterCheckRequest,
	GNB-CU-UP-StatusIndication,
	MRDC-DataUsageReport,
	DeactivateTrace,
	TraceStart,
	ResourceStatusRequest,
	ResourceStatusResponse,
	ResourceStatusFailure,
	ResourceStatusUpdate,
	PrivateMessage


FROM E1AP-PDU-Contents






Next ASN.1 change
	id-gNB-CU-UP-CounterCheck,
	id-gNB-CU-UP-StatusIndication,
	id-mRDC-DataUsageReport,
	id-DeactivateTrace,
	id-TraceStart,
	id-resourceStatusReportingInitiation,
	id-resourceStatusReporting,
	id-privateMessage

FROM E1AP-Constants;

Next ASN.1 change
-- **************************************************************
--
-- Interface Elementary Procedure List
--
-- **************************************************************

E1AP-ELEMENTARY-PROCEDURES-CLASS-1 E1AP-ELEMENTARY-PROCEDURE ::= {
	reset										|
	gNB-CU-UP-E1Setup							|
	gNB-CU-CP-E1Setup							|
	gNB-CU-UP-ConfigurationUpdate				|
	gNB-CU-CP-ConfigurationUpdate				|
	e1Release									|
	bearerContextSetup							|
	bearerContextModification					|
	bearerContextModificationRequired			|
	bearerContextRelease						|,
	resourceStatusReportingInitiation			,
	...
}

E1AP-ELEMENTARY-PROCEDURES-CLASS-2 E1AP-ELEMENTARY-PROCEDURE ::= {
	errorIndication							|
	bearerContextReleaseRequest				|
	bearerContextInactivityNotification		|
	dLDataNotification						|
	uLDataNotification						|
	dataUsageReport							|
	gNB-CU-UP-CounterCheck					|
	gNB-CU-UP-StatusIndication				|
	mRDC-DataUsageReport					|
	deactivateTrace							|
	traceStart								|
	resourceStatusReporting					|
	privateMessage							,
...
}

Next ASN.1 change

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

Skip ASN.1 unchanged

resourceStatusReportingInitiation E1AP-ELEMENTARY-PROCEDURE ::= {
	INITIATING MESSAGE		ResourceStatusRequest
	SUCCESSFUL OUTCOME		ResourceStatusResponse
	UNSUCCESSFUL OUTCOME	ResourceStatusFailure
	PROCEDURE CODE			id-resourceStatusReportingInitiation
	CRITICALITY				reject
}

resourceStatusReporting E1AP-ELEMENTARY-PROCEDURE ::= {
	INITIATING MESSAGE		ResourceStatusUpdate
	PROCEDURE CODE			id-resourceStatusReporting
	CRITICALITY				ignore
}


Next ASN.1 change
[bookmark: _Toc20955683][bookmark: _Toc29461015]9.4.4	PDU Definitions
-- **************************************************************
--
-- PDU definitions for E1AP
--
-- **************************************************************

Skip ASN.1 unchanged

	RANUEID,
	GNB-DU-ID,
	TraceID,
	TraceActivation,
	SubscriberProfileIDforRFP,
	AdditionalRRMPriorityIndex,
	RetainabilityMeasurementsInfo,
	Transport-Layer-Address-Info,
	HW-CapacityIndicator,
	RegistrationRequest,
	ReportCharacteristics,
	ReportingPeriodicity,
	TNL-AvailableCapacityIndicator

FROM E1AP-IEs


Next ASN.1 change
	id-RetainabilityMeasurementsInfo,
	id-Transport-Layer-Address-Info,
	id-gNB-CU-CP-Measurement-ID,
	id-gNB-CU-UP-Measurement-ID,
	id-RegistrationRequest,
	id-ReportCharacteristics,
	id-ReportingPeriodicity,
	id-TNL-AvailableCapacityIndicator,
	id-HW-CapacityIndicator,
	maxnoofErrors,
	maxnoofSPLMNs,
	maxnoofDRBs,
	maxnoofTNLAssociations,
	maxnoofIndividualE1ConnectionsToReset,

	
FROM E1AP-Constants;

Next ASN.1 change


-- **************************************************************
--
-- RESOURCE STATUS REQUEST
--
-- **************************************************************


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

ResourceStatusRequestIEs E1AP-PROTOCOL-IES ::= {
		{ ID id-TransactionID					CRITICALITY reject		TYPE TransactionID	PRESENCE mandatory}|
		{ ID id-gNB-CU-CP-Measurement-ID		CRITICALITY reject		TYPE INTEGER (1..4095, ...)		PRESENCE mandatory}|
		{ ID id-gNB-CU-UP-Measurement-ID		CRITICALITY ignore		TYPE INTEGER (1..4095, ...)		PRESENCE optional}|
		{ ID id-RegistrationRequest				CRITICALITY reject		TYPE RegistrationRequest			PRESENCE mandatory}|
		{ ID id-ReportCharacteristics			CRITICALITY reject		TYPE ReportCharacteristics		PRESENCE optional}|
		{ ID id-ReportingPeriodicity			CRITICALITY reject		TYPE ReportingPeriodicity			PRESENCE optional},
	...
}




-- **************************************************************
--
-- RESOURCE STATUS RESPONSE
--
-- **************************************************************


ResourceStatusResponse ::= SEQUENCE {
	protocolIEs		ProtocolIE-Container		{ { ResourceStatusResponseIEs } },
	...
}

ResourceStatusResponseIEs E1AP-PROTOCOL-IES ::= {
		{ ID id-TransactionID					CRITICALITY reject		TYPE TransactionID	PRESENCE mandatory}|
		{ ID id-gNB-CU-CP-Measurement-ID		CRITICALITY reject		TYPE INTEGER (1..4095, ...)		PRESENCE mandatory}|
		{ ID id-gNB-CU-UP-Measurement-ID		CRITICALITY ignore		TYPE INTEGER (1..4095, ...)		PRESENCE mandatory}|
		{ ID id-CriticalityDiagnostics			CRITICALITY ignore		TYPE CriticalityDiagnostics			PRESENCE optional},
	...
}


-- **************************************************************
--
-- RESOURCE STATUS FAILURE
--
-- **************************************************************


ResourceStatusFailure ::= SEQUENCE {
	protocolIEs		ProtocolIE-Container		{ { ResourceStatusFailureIEs } },
	...
}

ResourceStatusFailureIEs E1AP-PROTOCOL-IES ::= {
		{ ID id-TransactionID					CRITICALITY reject		TYPE TransactionID	PRESENCE mandatory}|
		{ ID id-gNB-CU-CP-Measurement-ID		CRITICALITY reject		TYPE INTEGER (1..4095, ...)		PRESENCE mandatory}|
		{ ID id-gNB-CU-UP-Measurement-ID		CRITICALITY ignore		TYPE INTEGER (1..4095, ...)		PRESENCE optional}|
		{ ID id-Cause					CRITICALITY ignore		TYPE Cause		PRESENCE mandatory}|
		{ ID id-CriticalityDiagnostics	CRITICALITY ignore		TYPE CriticalityDiagnostics					PRESENCE optional},
	...
}






-- **************************************************************
--
-- RESOURCE STATUS UPDATE
--
-- **************************************************************


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

ResourceStatusUpdateIEs E1AP-PROTOCOL-IES ::= {
		{ ID id-TransactionID					CRITICALITY reject		TYPE TransactionID	PRESENCE mandatory}|
		{ ID id-gNB-CU-CP-Measurement-ID		CRITICALITY reject		TYPE INTEGER (1..4095, ...)		PRESENCE mandatory}|
		{ ID id-gNB-CU-UP-Measurement-ID		CRITICALITY ignore		TYPE INTEGER (1..4095, ...)		PRESENCE optional}|
		{ ID id-TNL-AvailableCapacityIndicator		CRITICALITY ignore		TYPE 							TNL-AvailableCapacityIndicator	PRESENCE optional}|
		{ ID id-HW-CapacityIndicator				CRITICALITY ignore		TYPE 							HW-CapacityIndicator			PRESENCE mandatory},
	...
}




Next ASN.1 change
[bookmark: _Toc20955684][bookmark: _Toc29461016]9.4.5	Information Element Definitions
-- **************************************************************
--
-- Information Element Definitions
--
-- **************************************************************

Skip ASN.1 unchanged
-- H

HW-CapacityIndicator ::= SEQUENCE {
	offeredThroughput				INTEGER (1..16777216, ...),
	availableThroughput				INTEGER (0..100, ...),
	iE-Extensions		ProtocolExtensionContainer { { HW-CapacityIndicator-ExtIEs } },
	...
}

HW-CapacityIndicator-ExtIEs	E1AP-PROTOCOL-EXTENSION ::= {
	...
}
Next ASN.1 change
-- R

[bookmark: _Hlk30694839]
RegistrationRequest	::=	ENUMERATED	{
	start,
	stop,
	partial-stop,
	add,
	...
}


ReportCharacteristics	::=	BIT STRING (SIZE(36))


ReportingPeriodicity	::=	ENUMERATED	{
	ms500, ms1000, ms2000, ms5000, ms10000, ms20000, ms30000, ms40000, ms50000, ms60000, ms70000, ms80000, ms90000, ms100000, ms110000, ms120000, 
	...
}



Next ASN.1 change
-- T

TNL-AvailableCapacityIndicator ::= SEQUENCE {
	dL-TNL-OfferedCapacity				INTEGER (1..16777216, ...),
	dL-TNL-AvailableCapacity			INTEGER (0..100, ...),
	uL-TNL-OfferedCapacity				INTEGER (1..16777216, ...),
	uL-TNL-AvailableCapacity			INTEGER (0..100, ...),
	iE-Extensions		ProtocolExtensionContainer { { TNL-AvailableCapacityIndicator-ExtIEs } },
	...
}

TNL-AvailableCapacityIndicator-ExtIEs	E1AP-PROTOCOL-EXTENSION ::= {
	...
}

TraceActivation ::= SEQUENCE {
	traceID								TraceID,
	interfacesToTrace					InterfacesToTrace,
	traceDepth							TraceDepth,
	traceCollectionEntityIPAddress		TransportLayerAddress,
	iE-Extensions		ProtocolExtensionContainer { {TraceActivation-ExtIEs} }	OPTIONAL,
	...
}

TraceActivation-ExtIEs E1AP-PROTOCOL-EXTENSION ::= {
	...
}
Next ASN.1 change


[bookmark: _Toc20955686][bookmark: _Toc29461018]9.4.7	Constant Definitions

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

Skip ASN.1 unchanged
id-gNB-CU-UP-StatusIndication									ProcedureCode ::= 17
id-uLDataNotification											ProcedureCode ::= 18
id-mRDC-DataUsageReport											ProcedureCode ::= 19
id-TraceStart													ProcedureCode ::= 20
id-DeactivateTrace												ProcedureCode ::= 21
id-resourceStatusReportingInitiation							ProcedureCode ::= xx
id-resourceStatusReporting										ProcedureCode ::= xx

Next ASN.1 change

-- **************************************************************
--
-- IEs
--
-- **************************************************************


Skip ASN.1 unchanged
id-NetworkInstance												ProtocolIE-ID ::= 79
id-QoSFlowMappingIndication										ProtocolIE-ID ::= 80
id-TraceActivation												ProtocolIE-ID ::= 81
id-TraceID														ProtocolIE-ID ::= 82
id-SubscriberProfileIDforRFP									ProtocolIE-ID ::= 83
id-AdditionalRRMPriorityIndex									ProtocolIE-ID ::= 84
id-RetainabilityMeasurementsInfo								ProtocolIE-ID ::= 85
id-Transport-Layer-Address-Info									ProtocolIE-ID ::= 86
id-gNB-CU-CP-Measurement-ID										ProtocolIE-ID ::= xxx
id-gNB-CU-UP-Measurement-ID										ProtocolIE-ID ::= xxx
id-RegistrationRequest											ProtocolIE-ID ::= xxx
id-ReportCharacteristics										ProtocolIE-ID ::= xxx
id-ReportingPeriodicity											ProtocolIE-ID ::= xxx
id-TNL-AvailableCapacityIndicator								ProtocolIE-ID ::= xxx
id-HW-CapacityIndicator											ProtocolIE-ID ::= xxx




End of ASN.1 changes
[bookmark: _GoBack]<<< end of changes >>>
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