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[bookmark: _Toc14207431]8.3.10	Notification Control Indication
[bookmark: _Toc14207432]8.3.10.1	General
The purpose of the Notification Control indication procedure is to provide information that for already established GBR QoS flow(s) for which notification control has been requested, the NG-RAN node involved in Dual Connectivity cannot fulfill the GFBR anymore or that it can fulfill the GFBR again.
The procedure uses UE-associated signalling.
[bookmark: _Toc14207433]8.3.10.2	Successful Operation – M-NG-RAN node initiated


Figure 8.3.10.2-1: Notification Control Indication procedure, M-NG-RAN node initiated, successful operation.
The M-NG-RAN node initiates the procedure by sending the NOTIFICATION CONTROL INDICATION message to the S-NG-RAN node. 
This procedure is triggered to notify the S-NG-RAN node for SN-terminated bearers, that resources requested from the M-NG-RAN node can either not fulfill the GFBR anymore or that the GFBR can be fulfilled again, as specified in TS 37.340 [8]. The M-NG-RAN node may include the current Guaranteed Flow Bit Rate, Packet Delay Budget or Packet Delay Error Rate that it can currently guarantee.
[bookmark: _Toc14207434]8.3.10.3	Successful Operation – S-NG-RAN node initiated



Figure 8.3.10.3-1: Notification Control Indication procedure, S-NG-RAN node initiated, successful operation.
The S-NG-RAN node initiates the procedure by sending the NOTIFICATION CONTROL INDICATION message to the M-NG-RAN node.
This procedure is triggered to notify the M-NG-RAN node that for MN-terminated bearers resources requested from the S-NG-RAN node can either not fulfill the GFBR anymore or that the GFBR can be fulfilled again, as specified in TS 37.340 [8].
This procedure is triggered to notify the M-NG-RAN node that resources requested for SN-terminated bearers can either not fulfill the GFBR anymore or that the GFBR can be fulfilled again, as specified in TS 37.340 [8]. The S-NG-RAN node may include the current Guaranteed Flow Bit Rate, Packet Delay Budget or Packet Delay Error Rate that it can currently guarantee.
[bookmark: _Toc14207435]8.3.10.4	Abnormal Conditions
Void.
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[bookmark: _Toc14207618]9.2.3.6	GBR QoS Flow Information
This IE indicates QoS Parameters for a GBR QoS Flow for downlink and uplink.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Maximum Flow Bit Rate Downlink
	M
	
	Bit Rate
9.2.3.4
	Maximum Bit Rate in DL.
Flow Bit Rates are specified in TS 23.501 [7].
	-
	

	Maximum Flow Bit Rate Uplink
	M
	
	Bit Rate
9.2.3.4
	Maximum Bit Rate in UL.
Flow Bit Rates are specified in TS 23.501 [7].
	-
	

	Guaranteed Flow Bit Rate Downlink
	M
	
	Bit Rate
9.2.3.4
	Guaranteed Bit Rate (provided that there is data to deliver) in DL.
Flow Bit Rates are specified in TS 23.501 [7].
	-
	

	Guaranteed Flow Bit Rate Uplink
	M
	
	Bit Rate
9.2.3.4
	Guaranteed Bit Rate (provided that there is data to deliver).
Flow Bit Rates are specified in TS 23.501 [7].
	-
	

	Notification Control
	O
	
	ENUMERATED (notification requested, ...)
	Notification control is specified in TS 23.501 [7]
	-
	

	Maximum Packet Loss Rate Downlink
	O
	
	Packet Loss Rate
9.2.3.11
	Indicates the maximum rate for lost packets that can be tolerated in the downlink direction. Maximum Packet Loss Rate is specified in TS 23.501 [7].
	-
	

	Maximum Packet Loss Rate Uplink
	O
	
	Packet Loss Rate
9.2.3.11
	Indicates the maximum rate for lost packets that can be tolerated in the uplink direction. Maximum Packet Loss Rate is specified in TS 23.501 [7].
	-
	

	Alternative QoS Profile List
	0..<maxnoofAlternativeQoSProfiles>
	
	
	This IE may be present only when Notification Control is requested.
Alternative QoS Profile is specified in TS 23.501 [7].
	YES
	ignore

	>Alternative QoS Profile
	M
	
	9.2.x.x
	
	-
	




	Range bound
	Explanation

	maxnoofAlternativeQoSProfiles
	Maximum no. of Alternative QoS Profiles for the GBR QoS flows that are under Notification Control. Value is 8.
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[bookmark: _Toc14207669]9.2.3.57	QoS Flow Notification Control Indication Info
This IE provides information about QoS flows of a PDU Session Resource for which notification control has been requested.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	QoS Flow Notification Indication Info
	
	1
	
	
	-
	

	>QoS Flows Notify Item
	
	1..<maxnoofQoSFlows>
	
	
	-
	

	>>QoS Flow Identifier
	M
	
	9.2.3.10
	
	-
	

	>>Notification Information
	M
	
	ENUMERATED (fulfilled, not fulfilled, …)
	
	
	

	>> Current Guaranteed GBR QoS
	O
	
	9.2.x.y
	
	YES
	ignore



	Range bound
	Explanation

	maxnoofQoSFlows
	Maximum no. of QoS flows allowed within one PDU session. Value is 64.
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9.2.x.x	Alternative QoS Profile
This IE indicates Alternative QoS Profile, as specified in TS 23.501 [7].
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Maximum Flow Bit Rate Downlink
	M
	
	Bit Rate
9.2.3.4
	Maximum Bit Rate in DL.
Flow Bit Rates are specified in TS 23.501 [7].

	Maximum Flow Bit Rate Uplink
	M
	
	Bit Rate
9.2.3.4
	Maximum Bit Rate in UL.
Flow Bit Rates are specified in TS 23.501 [7].

	Guaranteed Flow Bit Rate Downlink
	M
	
	Bit Rate
9.2.3.4
	Guaranteed Bit Rate (provided that there is data to deliver) in DL.
Flow Bit Rates are specified in TS 23.501 [7].

	Guaranteed Flow Bit Rate Uplink
	M
	
	Bit Rate
9.2.3.4
	Guaranteed Bit Rate (provided that there is data to deliver).
Flow Bit Rates are specified in TS 23.501 [7].

	Maximum Packet Loss Rate Downlink
	O
	
	Packet Loss Rate
9.2.3.11
	Indicates the maximum rate for lost packets that can be tolerated in the downlink direction. Maximum Packet Loss Rate is specified in TS 23.501 [7].

	Maximum Packet Loss Rate Uplink
	O
	
	Packet Loss Rate
9.2.3.11
	Indicates the maximum rate for lost packets that can be tolerated in the uplink direction. Maximum Packet Loss Rate is specified in TS 23.501 [7].





9.2.x.y	Current Guaranteed GBR QoS
This IE indicates the current GBR QoS that NG-RAN node can guarantee.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Guaranteed Flow Bit Rate Downlink
	O
	
	Bit Rate
9.2.3.4
	

	Guaranteed Flow Bit Rate Uplink
	O
	
	Bit Rate
9.2.3.4
	

	Packet Delay Budget
	O
	
	9.2.3.12
	

	Packet Error Rate
	O
	
	9.2.3.13
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[bookmark: _Toc14207710]9.3.5	Information Element definitions
-- ASN1START
-- **************************************************************
--
-- Information Element Definitions
--
-- **************************************************************

XnAP-IEs {
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0)
ngran-access (22) modules (3) xnap (2) version1 (1) xnap-IEs (2) }

DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

IMPORTS


	id-Additional-UL-NG-U-TNLatUPF-List,
	id-SecondarydataForwardingInfoFromTarget-List,
	id-LastE-UTRANPLMNIdentity,
	id-MaxIPrate-DL,
	id-SecurityResult,
	id-OldQoSFlowMap-ULendmarkerexpected,
	id-PDUSessionCommonNetworkInstance,
	id-BPLMN-ID-Info-EUTRA,
	id-BPLMN-ID-Info-NR,
	id-DRBsNotAdmittedSetupModifyList,
	id-Secondary-MN-Xn-U-TNLInfoatM,
	id-CurrentGuaranteedGBRQoS,
	id-AlternativeQoSProfileList,
	maxEARFCN,
	maxnoofAllowedAreas,
	maxnoofAMFRegions,
	maxnoofAoIs,
	maxnoofAlternativeQoSProfiles,
	maxnoofBPLMNs,
	maxnoofCellsinAoI,
	maxnoofCellsinNG-RANnode,
	maxnoofCellsinRNA,
	maxnoofCellsinUEHistoryInfo,
	maxnoofCellsUEMovingTrajectory,
	maxnoofDRBs,
	maxnoofEPLMNs,
	maxnoofEUTRABands,
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-- A

Additional-UL-NG-U-TNLatUPF-Item ::= SEQUENCE {
	additional-UL-NG-U-TNLatUPF				UPTransportLayerInformation,
	iE-Extensions		ProtocolExtensionContainer { { Additional-UL-NG-U-TNLatUPF-Item-ExtIEs} }	OPTIONAL,
	...
}

Additional-UL-NG-U-TNLatUPF-Item-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {
	...
}

Additional-UL-NG-U-TNLatUPF-List ::= SEQUENCE (SIZE(1..maxnoofMultiConnectivityMinusOne)) OF Additional-UL-NG-U-TNLatUPF-Item

ActivationIDforCellActivation	::= INTEGER (0..255)


[bookmark: _Hlk515425967]AllocationandRetentionPriority ::= SEQUENCE {
	priorityLevel					INTEGER (0..15,...),
	pre-emption-capability			ENUMERATED {shall-not-trigger-preemptdatDion, may-trigger-preemption, ...},
	pre-emption-vulnerability		ENUMERATED {not-preemptable, preemptable, ...},
	iE-Extensions					ProtocolExtensionContainer { {AllocationandRetentionPriority-ExtIEs} } OPTIONAL,
	...
}

AllocationandRetentionPriority-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {
	...
}

AlternativeQoSProfileList ::= SEQUENCE (SIZE(1..maxnoofAlternativeQoSProfiles)) OF AlternativeQoSProfileItem

AlternativeQoSProfileItem ::= SEQUENCE {
	maximumFlowBitRateDL		BitRate,
	maximumFlowBitRateUL		BitRate,
	guaranteedFlowBitRateDL		BitRate,
	guaranteedFlowBitRateUL		BitRate,
	maximumPacketLossRateDL		PacketLossRate										OPTIONAL,
	maximumPacketLossRateUL		PacketLossRate										OPTIONAL,
	iE-Extensions				ProtocolExtensionContainer { {AlternativeQoSProfileItem-ExtIEs} }	OPTIONAL,
	...
}

AlternativeQoSProfileItem-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {
	...}

ActivationSFN ::= INTEGER (0..1023)


AMF-Region-Information ::= SEQUENCE (SIZE (1..maxnoofAMFRegions)) OF GlobalAMF-Region-Information

GlobalAMF-Region-Information ::= SEQUENCE {
	plmn-ID				PLMN-Identity,
	amf-region-id		BIT STRING (SIZE (8)),
	iE-Extensions					ProtocolExtensionContainer { {GlobalAMF-Region-Information-ExtIEs} } OPTIONAL,
	...
}

GlobalAMF-Region-Information-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {
	...
}
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-- C


Cause ::= CHOICE {
	radioNetwork		CauseRadioNetworkLayer,
	transport			CauseTransportLayer,
	protocol			CauseProtocol,
	misc				CauseMisc,
	choice-extension	ProtocolIE-Single-Container { {Cause-ExtIEs} }
}

Cause-ExtIEs XNAP-PROTOCOL-IES ::= {
	...
}

-------------------------
Skip to the next change
-------------------------

CriticalityDiagnostics-IE-List ::= SEQUENCE (SIZE (1..maxNrOfErrors)) OF
	SEQUENCE {
		iECriticality			Criticality,
		iE-ID					ProtocolIE-ID,
		typeOfError				TypeOfError,
		iE-Extensions			ProtocolExtensionContainer { {CriticalityDiagnostics-IE-List-ExtIEs} } OPTIONAL,
		...
}

CriticalityDiagnostics-IE-List-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {
	...
}


C-RNTI ::= BIT STRING (SIZE(16))


CyclicPrefix-E-UTRA-DL ::= ENUMERATED {
	normal,
	extended,
	...
}


CyclicPrefix-E-UTRA-UL ::= ENUMERATED {
	normal,
	extended,
	...
}


CurrentGuaranteedGBRQoS ::= SEQUENCE {
	guaranteedFlowBitRateDL		BitRate												OPTIONAL,
	guaranteedFlowBitRateUL		BitRate												OPTIONAL,
	packetDelayBudget			PacketDelayBudget									OPTIONAL,
	packetErrorRate				PacketErrorRate										OPTIONAL,
	iE-Extensions				ProtocolExtensionContainer { {CurrentGuaranteedGBRQoS-ExtIEs} }	OPTIONAL,
	...
}

CurrentGuaranteedGBRQoS-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {
	...}
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-- G


[bookmark: _Hlk513547189]GBRQoSFlowInfo ::= SEQUENCE {
	maxFlowBitRateDL			BitRate,
	maxFlowBitRateUL			BitRate,
	guaranteedFlowBitRateDL		BitRate,
	guaranteedFlowBitRateUL		BitRate,
	notificationControl			ENUMERATED {notification-requested, ...}				OPTIONAL,
	maxPacketLossRateDL			PacketLossRate											OPTIONAL,
	maxPacketLossRateUL			PacketLossRate											OPTIONAL,
	iE-Extensions				ProtocolExtensionContainer { {GBRQoSFlowInfo-ExtIEs} }	OPTIONAL,
	...
}

GBRQoSFlowInfo-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {
	{ID id-AlternativeQoSProfileList	CRITICALITY ignore	EXTENSION AlternativeQoSProfileList	PRESENCE optional},
	...
}

[bookmark: _Hlk513550868]GlobalgNB-ID	::= SEQUENCE {
	plmn-id			PLMN-Identity,
	gnb-id			GNB-ID-Choice,
	iE-Extensions		ProtocolExtensionContainer { {GlobalgNB-ID-ExtIEs} } OPTIONAL,
	...
}

GlobalgNB-ID-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {
	...
}
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-- Q


QoSCharacteristics ::= CHOICE {
	non-dynamic						NonDynamic5QIDescriptor,
	dynamic							Dynamic5QIDescriptor,
	choice-extension				ProtocolIE-Single-Container { {QoSCharacteristics-ExtIEs} }
}

QoSCharacteristics-ExtIEs XNAP-PROTOCOL-IES ::= {
	...
}


[bookmark: _Hlk513550449]QoSFlowIdentifier	::= INTEGER (0..63, ...)


QoSFlowLevelQoSParameters ::= SEQUENCE {
	qos-characteristics			QoSCharacteristics,
	allocationAndRetentionPrio	AllocationandRetentionPriority,
[bookmark: _Hlk515426213]	gBRQoSFlowInfo				GBRQoSFlowInfo														OPTIONAL,
	relectiveQoS				ReflectiveQoSAttribute												OPTIONAL,
	additionalQoSflowInfo		ENUMERATED {more-likely, ...}										OPTIONAL,
	iE-Extensions				ProtocolExtensionContainer { {QoSFlowLevelQoSParameters-ExtIEs} } OPTIONAL,
	...
}

QoSFlowLevelQoSParameters-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {
	...
}


QoSFlowMappingIndication ::= ENUMERATED {
	ul,
	dl,
	...
}


QoSFlowNotificationControlIndicationInfo ::= SEQUENCE (SIZE (1..maxnoofQoSFlows)) OF QoSFlowNotify-Item

QoSFlowNotify-Item ::= SEQUENCE {
	qosFlowIdentifier			QoSFlowIdentifier,
	notificationInformation		ENUMERATED {fulfilled, not-fulfilled, ...},
	iE-Extensions				ProtocolExtensionContainer { {QoSFlowNotificationControlIndicationInfo-ExtIEs} } OPTIONAL,
	...
}

QoSFlowNotificationControlIndicationInfo-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {
	{ID id-CurrentGuaranteedGBRQoS	CRITICALITY ignore	EXTENSION CurrentGuaranteedGBRQoS	PRESENCE optional},
	...
}


QoSFlows-List ::= SEQUENCE (SIZE (1..maxnoofQoSFlows)) OF QoSFlow-Item

QoSFlow-Item ::= SEQUENCE {
	qfi								QoSFlowIdentifier,
	qosFlowMappingIndication		QoSFlowMappingIndication					OPTIONAL,
	iE-Extension		ProtocolExtensionContainer { {QoSFlow-Item-ExtIEs} }	OPTIONAL,
	...
}

QoSFlow-Item-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {
	...
}
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[bookmark: _Toc14207712]9.3.7	Constant definitions
-- ASN1START
-- **************************************************************
--
-- Constant definitions
--
-- **************************************************************

XnAP-Constants {
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0)
ngran-Access (22) modules (3) xnap (2) version1 (1) xnap-Constants (4) }

DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

IMPORTS
	ProcedureCode,
	ProtocolIE-ID
FROM XnAP-CommonDataTypes;

-------------------------
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-- **************************************************************
--
-- Lists
--
-- **************************************************************

maxEARFCN									INTEGER ::= 262143
maxnoofAllowedAreas							INTEGER ::= 16
maxnoofAMFRegions							INTEGER ::= 16
maxnoofAoIs									INTEGER ::= 64
maxnoofAlternativeQoSProfiles				INTEGER ::= 8
maxnoofBPLMNs								INTEGER ::= 12
maxnoofCellsinAoI							INTEGER ::= 256
maxnoofCellsinUEHistoryInfo					INTEGER ::= 16
maxnoofCellsinNG-RANnode					INTEGER ::= 16384
maxnoofCellsinRNA							INTEGER ::= 32
maxnoofCellsUEMovingTrajectory				INTEGER ::= 16
maxnoofDRBs									INTEGER ::= 32
maxnoofEUTRABands							INTEGER ::= 16
maxnoofEUTRABPLMNs							INTEGER ::= 6
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id-RANPagingFailure																					ProtocolIE-ID ::= 121
id-UERadioCapabilityForPaging																		ProtocolIE-ID ::= 122
id-PDUSessionDataForwarding-SNModResponse															ProtocolIE-ID ::= 123
id-DRBsNotAdmittedSetupModifyList																	ProtocolIE-ID ::= 124
id-Secondary-MN-Xn-U-TNLInfoatM																		ProtocolIE-ID ::= 125
id-NE-DC-TDM-Pattern																				ProtocolIE-ID ::= 126
id-PDUSessionCommonNetworkInstance																	ProtocolIE-ID ::= 127
id-BPLMN-ID-Info-EUTRA																				ProtocolIE-ID ::= 128
id-BPLMN-ID-Info-NR																					ProtocolIE-ID ::= 129
id-InterfaceInstanceIndication																		ProtocolIE-ID ::= 130
id-CurrentGuaranteedGBRQoS																			ProtocolIE-ID ::= 1xx
id-AlternativeQoSProfileList																		ProtocolIE-ID ::= 1xy



END
-- ASN1STOP
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