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1
Introduction

In last RAN3 meeting, the Notification Control procedure interaction with handover procedure was discussed. But no agreement was made on the solutions. Notification Control goes to the CN when the Xn and NG handover happened. SA2 need to be involved for the solution selection. In this contribution we only analyse the usage of RAN internal notification control during SN change  

2.   Discussion
The summary of the offline regarding the Notification Control interaction with handover is captured as blow: 

During offline discussion, there are two solutions identified:

Solution 1: Implicit Indication. In this approach, if a QoS flow is setup successfully in the target side, the target RAN node and AMF shall treat this QoS flow is “fulfilled”. 

Solution 2: Explicit Indication. In this approach, the source RAN node sends “notification control status” to target RAN node. And the target RAN node update the “notification control status” to AMF. 

Since the solutions could impact admission control function and AMF behaviors, companies would like to have more time to check internally which solution is better.

This summary focus on the NG and Xn handover, but the two solutions also can apply the SN change case. Because the SN change completely handled by RAN, how to select the solution can be decided by RAN.

RAN3 has agreed that RAN signal both fulfilled/not fulfilled in Notification Control Indication on XnAP for the given QoS flow. The Notification Control Indication procedure may be happened during Secondary Node Change in DC case. 

In RAN3 spec [2], it is agreed that the Notification Control Indication message is bi-direction. It may be sent from MN or SN. 

The Notification Control Indication procedure may be initiated either by the MN or by the SN and is used to indicate that GFBR for one or several QoS flows cannot be fulfilled any more or can be fulfilled again by the reporting node.
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1.
The MN may, for an SN terminated bearer, indicate, that the GFBR requested from the MN cannot be fulfilled anymore.
In case the SN terminated bearer is configured as a split bearer, the SN may decide to increase the share provided by the SN or it may decide to notify the MN that resources requested for the SN terminated bearer cannot fulfill the GFBR anymore.

2.
Continuing the example message flow from step 1, the SN informs the MN that the GFBR for an SN terminated bearer cannot be fulfilled any more.

3.
The MN decides to inform the 5GC that NG-RAN cannot fulfill the GFBR for a GBR QoS flow any more.
As we discussed in [1], the Notify procedure is happened during inter-DU handover procedure. It is similar case as Secondary Node Change in DC. But the DC case is more complex than the inter-DU HO case. The Implicit Indication solution cannot resolve the issue regarding Notification Control Indication sending from MN to SN.
Proposal 1: Explicit Indication solution should be used for Notification Control Indication procedure interaction with SN change.

In 37.340[2], the SN Change procedure description is as below:

MN initiated SN Change

The MN initiated SN change procedure is used to transfer a UE context from the source SN to a target SN and to change the SCG configuration in UE from one SN to another.
1/2.
The MN initiates the SN change by requesting the target SN to allocate resources for the UE by means of the SN Addition procedure. The MN may include measurement results related to the target SN. If data forwarding is needed, the target SN provides data forwarding addresses to the MN. The target SN includes the indication of the full or delta RRC configuration.

SN initiated SN Change

The SN initiated SN change procedure is used to transfer a UE context from the source SN to a target SN and to change the SCG configuration in UE from one SN to another.

1.
The source SN initiates the SN change procedure by sending the SN Change Required message, which contains a candidate target node ID and may include the SCG configuration (to support delta configuration) and measurement results related to the target SN.

2/3.
The MN requests the target SN to allocate resources for the UE by means of the SN Addition procedure, including the measurement results related to the target SN received from the source SN. If data forwarding is needed, the target SN provides data forwarding addresses to the MN. The target SN includes the indication of the full or delta RRC configuration.
From above red contents, we derive that the both MN initiated and SN initiated SN change use SN addition procedure.
The Notification Control Indication sent status which MN is known and sent by SN should be sent from MN to new SN in SN Addition Request message.
If the Notification Control Indication sent status which SN is known and sent by MN, the MN also knew the status due to the status is sent to SN by MN. So the related information also can be sent to the new SN node.

Proposal 2: Include the indication of notification that the GFBR cannot be fulfilled has been sent in PDU Session Resources To Be Added List in S-NODE ADDITION REQUEST.

3 Conclusion

This contribution further analyzes QNC and handover, the following proposal is made:
Proposal 1: Explicit Indication solution should be used for Notification Control Indication procedure interaction with SN change.

Proposal 2: Include the indication of notification that the GFBR cannot be fulfilled has been sent in PDU Session Resources To Be Added List in S-NODE ADDITION REQUEST.
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5 Annex
Text Proposal for TS 38.423
///////////////////////////////////////////////////////Text Proposal/////////////////////////////////////////////////////////////////////////////
/////////////////////////////////////////////////////// First part no change, for reference ///////////////////////////////////////////////////////
9.1.2
Messages for Dual Connectivity Procedures

Editor’s Note: Dual Connectivity is not complete and is targeted for completion in December 2018, all the text of section 9.1.2 is FFS.

9.1.2.1
S-NODE ADDITION REQUEST
This message is sent by the M-NG-RAN node to the S-NG-RAN node to request the preparation of resources for dual connectivity operation for a specific UE.
Direction: M-NG-RAN node ( S-NG-RAN node.

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

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

	M-NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the M-NG-RAN node
	YES
	reject

	UE Security Capabilities
	M
	
	9.2.3.49
	This IE may need to be refined.
	YES
	reject

	S-NG-RAN node Security Key
	M
	
	9.2.3.51
	
	YES
	reject

	S-NG-RAN node UE Aggregate Maximum Bit Rate
	M
	
	UE Aggregate Maximum Bit Rate
9.2.3.17
	The UE Aggregate Maximum Bit Rate is split into M-NG-RAN node UE Aggregate Maximum Bit Rate and S-NG-RAN node UE Aggregate Maximum Bit Rate which are enforced by M-NG-RAN node and S-NG-RAN node respectively.
	YES
	reject

	Selected PLMN
	O
	
	PLMN Identity

9.2.2.4
	The selected PLMN of the SCG in the S-NG-RAN node.
	YES
	ignore

	Mobility Restriction List
	O
	
	9.2.3.53
	This IE may need to be refined.
	YES
	ignore

	Index to RAT/Frequency Selection Priority
	O
	
	9.2.3.23
	
	YES
	reject

	PDU Session Resources To Be Added List
	
	1
	
	
	YES
	reject

	>PDU Session Resources To Be Added Item
	
	1 .. <maxnoofPDUSessions>
	
	
	–
	

	>>PDU Session ID
	M
	
	9.2.3.18
	
	–
	

	>>S-NSSAI
	M
	
	9.2.3.21
	
	–
	

	>>S-NG-RAN node PDU Session Aggregate Maximum Bit Rate
	O
	
	9.2.3.69
	
	–
	

	>>Bearer Configurations To Be Added
	
	1 .. <maxnoofBearerConfigs>
	
	
	–
	

	>>>CHOICE Bearer Configuration
	M
	
	
	
	–
	

	>>>>SN terminated Bearer
	
	
	
	
	–
	

	>>>>>PDU Session Resource Setup Info – SN terminated
	M
	
	9.2.1.5
	
	–
	

	>>>>MN terminated Bearer
	
	
	
	
	–
	

	>>>>>PDU Session Resource Setup Info – MN terminated
	M
	
	9.2.1.7
	
	–
	

	M-NG-RAN node to S-NG-RAN node Container
	M
	
	OCTET STRING
	Includes the CG-ConfigInfo message as defined in subclause 11.2.2 of TS 38.331 [10] or the SCG-ConfigInfo message as defined in subclause 10.2.2 of TS 36.331 [14].
	YES
	reject

	S-NG-RAN node UE XnAP ID
	O
	
	NG-RAN node UE XnAP ID

9.2.3.16
	Allocated at the S-NG-RAN node
	YES
	reject

	Expected UE Behaviour
	O
	
	OCTET STRING
	This IE may need to be refined
	YES
	ignore

	Requested Split SRBs
	O
	
	ENUMERATED (srb1, srb2, srb1&2, ...)
	Indicates that resources for Split SRBs are requested.
	YES
	reject

	PCell ID
	O
	
	Global NG-RAN Cell Identity

9.2.2.27
	
	YES
	reject


	Range bound
	Explanation

	maxnoofPDUSessions
	Maximum no. of PDU sessions. Value is 256

	maxnoofBearerConfigs
	Maximum no. of BearerConfigurations Value is 2.

The value may need to be refined. So far, only MN- and SN-terminated bearer configurations are considered.


/////////////////////////////////////////////////////// End of  First part no change, for reference /////////////////////////////
/////////////////////////////////////////////////////// First change /////////////////////////////////////////////////////////////////////////////
9.2.1.5
PDU Session Resource Setup Info – SN terminated

Editor’s Note: Dual Connectivity is not complete and is targeted for completion in December 2018, the content of this section is FFS.

This IE contains information for the addition of S-NG-RAN node resources related to a PDU session for DRBs configured with an SN terminated bearer option.

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

	UL NG-U UP TNL Information at UPF
	M
	
	UP Transport Layer Information 9.2.3.30
	UPF endpoint of the NG-U transport bearer. For delivery of UL PDUs
	–
	

	PDU Session Type
	M
	
	9.2.3.19
	
	–
	

	QoS Flows To Be Setup List
	
	1
	
	
	–
	

	>QoS Flows To Be Setup Item
	
	1 .. <maxnoofQoSFlows>
	
	
	–
	

	>>QoS Flow Indicator 
	M
	
	9.2.3.10
	
	–
	

	>>QoS Flow Level QoS Parameters 
	M
	
	9.2.3.5
	For GBR QoS flows, this IE contains GBR QoS flow information as received at NG-C 
	–
	

	>>Offered GBR QoS Flow Information 
	O
	
	GBR QoS Flow Information

9.2.3.6
	This IE contains M-Node offered GBR QoS Flow Information. 
	–
	

	>>Notification Control Sent Indication
	O
	
	ENUMERATED (notification sent, ...)
	Used for SN node change. Inform the Target Node GFBR not fulfilled notification for QoS Flow has been sent. The target node sends Notification when fulfilled again after change
	–
	

	DL Forwarding
	O
	
	9.2.3.34
	This IE may need to be refined. Placeholder IE only.
	–
	

	Security Indication
	O
	
	9.2.3.52
	
	–
	


	Range bound
	Explanation

	maxnoofQoSFlows
	Maximum no. of QoS flows. Value is 64


///////////////////////////////////////////////////////omit unchanged part ///////////////////////////////////////////////////////////////////////////
9.2.1.7
PDU Session Resource Setup Info – MN terminated

Editor’s Note: Dual Connectivity is not complete and is targeted for completion in December 2018, the content of this section is FFS.

This IE contains information for the addition of S-NG-RAN node resources related to a PDU session for DRBs configured with an MN terminated bearer option.

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

	PDU Session Type
	M
	
	9.2.3.19
	
	–
	

	DRBs To Be Setup List
	
	1
	
	
	–
	

	>DRBS to Be Setup Item
	
	1 .. <maxnoofDRBs>
	
	
	–
	

	>>DRB ID
	M
	
	9.2.3.33
	
	–
	

	>>MN UL PDCP UP TNL Information
	M
	
	UP Transport Layer Information 9.2.3.30
	M-NG-RAN node endpoint of a DRB’s Xn-U transport bearer at its PDCP resource. For delivery of UL PDUs.
	–
	

	>>RLC Mode
	O
	
	9.2.3.28
	
	–
	

	>>DRB QoS
	M
	
	QoS Flow Level QoS Parameters
9.2.3.5
	
	–
	

	>>PDCP SN Length
	O
	
	9.2.3.63
	Indicates the PDCP SN length of the DRB.
	–
	

	>>secondary MN UL PDCP UP TNL Information
	O
	
	UP Transport Layer Information 9.2.3.30
	M-NG-RAN node endpoint of a DRB’s Xn transport bearer at its PDCP resource. For delivery of UL PDUs in case of PDCP duplication.
	–
	

	>>Duplication Activation
	O
	
	9.2.3.71
	Information on the initial state of UL PDCP duplication
	–
	

	>>QoS Flows Mapped To DRB List
	
	1
	
	
	–
	

	>>>QoS Flows Mapped To DRB Item
	
	1 .. <maxnoofQoSFlows>
	
	
	–
	

	>>>>QoS Flow Indicator 
	M
	
	9.2.3.10
	
	–
	

	>>>>QoS Flow Level QoS Parameters 
	M
	
	9.2.3.5
	
	–
	

	>>>>Notification Control Sent Indication
	O
	
	ENUMERATED (notification sent, ...)
	Used for SN node change. Inform the Target Node GFBR not fulfilled notification for QoS Flow has been sent. The target node sends Notification when fulfilled again after change
	–
	


	Range bound
	Explanation

	maxnoofDRBs
	Maximum no. of DRBs allowed towards one UE. Value is 32. 

	maxnoofQoSFlows
	Maximum no. of QoS flows allowed within one PDU session. Value is 64.


	Range bound
	Explanation

	maxnoofDRBs
	Maximum no. of DRBs allowed towards one UE. Value is 32. 

	maxnoofQoSFlows
	Maximum no. of QoS flows allowed within one PDU session. Value is 64.


///////////////////////////////////////////////////////End of  First change /////////////////////////////////////////////////////////////////////////////
/////////////////////////////////////////////////////// Second change ///////////////////////////////////////////////////////////////
-- **************************************************************

--

-- PDU Session Resource Setup Info - SN terminated

--

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

PDUSessionResourceSetupInfo-SNterminated ::= SEQUENCE {


uL-NG-U-TNLatUPF



UPTransportLayerInformation,


pduSessionType




PDUSessionType,


qosFlowsToBeSetup-List

QoSFlowsToBeSetup-List-Setup-SNterminated,

dlForwarding




DLForwarding


OPTIONAL, -- this IE needs to be refined and is only a placeholder


securityIndication



SecurityIndication
















OPTIONAL,


iE-Extensions




ProtocolExtensionContainer { {PDUSessionResourceSetupInfo-SNterminated-ExtIEs} } 
OPTIONAL,


...

}

PDUSessionResourceSetupInfo-SNterminated-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {


...

}

QoSFlowsToBeSetup-List-Setup-SNterminated ::= SEQUENCE (SIZE(1..maxnoofQoSFlows)) OF QoSFlowsToBeSetup-List-Setup-SNterminated-Item

QoSFlowsToBeSetup-List-Setup-SNterminated-Item ::= SEQUENCE {

qfi







QoSFlowIndicator,


qosFlowLevelQoSParameters

QoSFlowLevelQoSParameters,


offeredGBRQoSFlowInfo


GBRQoSFlowInfo








OPTIONAL,

NCSentIndication



NotificationControlSentIndication



OPTIONAL,

iE-Extensions




ProtocolExtensionContainer { {QoSFlowsToBeSetup-List-Setup-SNterminated-Item-ExtIEs} } 
OPTIONAL,


...

}

QoSFlowsToBeSetup-List-Setup-SNterminated-Item-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {


...

}

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

--

-- PDU Session Resource Setup Response Info - SN terminated

--

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

PDUSessionResourceSetupResponseInfo-SNterminated ::= SEQUENCE {


dL-NG-U-TNLatNG-RAN


UPTransportLayerInformation,


dRBsToBeSetup




DRBsToBeSetupList-SetupResponse-SNterminated,

qosFlowsNotAdmittedList

QoSFlows-List-withCause



OPTIONAL,


dLForwardingUPTNLInfo


UPTransportLayerInformation


OPTIONAL, -- this IE needs to be refined, placeholder only

uLForwardingUPTNLInfo


UPTransportLayerInformation


OPTIONAL, -- this IE needs to be refined, placeholder only


securityResult




SecurityResult






OPTIONAL,

iE-Extensions




ProtocolExtensionContainer { {PDUSessionResourceSetupResponseInfo-SNterminated-ExtIEs} } 
OPTIONAL,


...

}

PDUSessionResourceSetupResponseInfo-SNterminated-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {


...

}

DRBsToBeSetupList-SetupResponse-SNterminated ::= SEQUENCE (SIZE(1..maxnoofDRBs)) OF DRBsToBeSetupList-SetupResponse-SNterminated-Item

DRBsToBeSetupList-SetupResponse-SNterminated-Item ::= SEQUENCE {


drb-ID












DRB-ID,

sN-UL-PDCP-UP-TNLInfo








UPTransportLayerInformation,

dRB-QoS












QoSFlowLevelQoSParameters,


pDCP-SNLength










PDCPSNLength





OPTIONAL,


rLC-Mode











RLCMode







OPTIONAL,


secondary-SN-UL-PDCP-UP-TNLInfo





UPTransportLayerInformation

OPTIONAL,

duplicationActivation








DuplicationActivation



OPTIONAL,


qoSFlowsMappedtoDRB-SetupResponse-SNterminated

QoSFlowsMappedtoDRB-SetupResponse-SNterminated,


iE-Extensions




ProtocolExtensionContainer { {DRBsToBeSetupList-SetupResponse-SNterminated-Item-ExtIEs} } 
OPTIONAL,


...

}

DRBsToBeSetupList-SetupResponse-SNterminated-Item-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {


...

}

QoSFlowsMappedtoDRB-SetupResponse-SNterminated ::= SEQUENCE (SIZE(1..maxnoofQoSFlows)) OF



















QoSFlowsMappedtoDRB-SetupResponse-SNterminated-Item
QoSFlowsMappedtoDRB-SetupResponse-SNterminated-Item ::= SEQUENCE {


qoSFlowIndicator



QoSFlowIndicator,


mCGRequestedGBRQoSFlowInfo
GBRQoSFlowInfo













OPTIONAL,


iE-Extensions

ProtocolExtensionContainer { {QoSFlowsMappedtoDRB-SetupResponse-SNterminated-Item-ExtIEs} } 
OPTIONAL,


...

}

QoSFlowsMappedtoDRB-SetupResponse-SNterminated-Item-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {


...

}

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

--

-- PDU Session Resource Setup Info - MN terminated

--

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

PDUSessionResourceSetupInfo-MNterminated ::= SEQUENCE {


pduSessionType




PDUSessionType,


dRBsToBeSetup




DRBsToBeSetupList-Setup-MNterminated,

iE-Extensions




ProtocolExtensionContainer { {PDUSessionResourceSetupInfo-MNterminated-ExtIEs} } 
OPTIONAL,


...

}

PDUSessionResourceSetupInfo-MNterminated-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {


...

}

DRBsToBeSetupList-Setup-MNterminated ::= SEQUENCE (SIZE(1..maxnoofDRBs)) OF DRBsToBeSetupList-Setup-MNterminated-Item

DRBsToBeSetupList-Setup-MNterminated-Item ::= SEQUENCE {


drb-ID












DRB-ID,

mN-UL-PDCP-UP-TNLInfo








UPTransportLayerInformation,

rLC-Mode











RLCMode







OPTIONAL,


dRB-QoS












QoSFlowLevelQoSParameters,


pDCP-SNLength










PDCPSNLength





OPTIONAL,


secondary-MN-UL-PDCP-UP-TNLInfo





UPTransportLayerInformation

OPTIONAL,

duplicationActivation








DuplicationActivation



OPTIONAL,


qoSFlowsMappedtoDRB-Setup-MNterminated

QoSFlowsMappedtoDRB-Setup-MNterminated,


iE-Extensions




ProtocolExtensionContainer { {DRBsToBeSetupList-Setup-MNterminated-Item-ExtIEs} } 
OPTIONAL,


...

}

DRBsToBeSetupList-Setup-MNterminated-Item-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {


...

}

QoSFlowsMappedtoDRB-Setup-MNterminated ::= SEQUENCE (SIZE(1..maxnoofQoSFlows)) OF QoSFlowsMappedtoDRB-Setup-MNterminated-Item
QoSFlowsMappedtoDRB-Setup-MNterminated-Item ::= SEQUENCE {


qoSFlowIndicator



QoSFlowIndicator,


qoSFlowLevelQoSParameters

QoSFlowLevelQoSParameters,

NCSentIndication



NotificationControlSentIndication



OPTIONAL,

iE-Extensions

ProtocolExtensionContainer { {QoSFlowsMappedtoDRB-Setup-MNterminated-Item-ExtIEs} } 
OPTIONAL,


...

}

QoSFlowsMappedtoDRB-Setup-MNterminated-Item-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {


...

}

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

--

-- PDU Session Resource Setup Response Info - MN terminated

--

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

PDUSessionResourceSetupResponseInfo-MNterminated ::= SEQUENCE {


dRBsAdmittedList



DRBsAdmittedList-SetupResponse-MNterminated,

iE-Extensions




ProtocolExtensionContainer { {PDUSessionResourceSetupResponseInfo-MNterminated-ExtIEs} } 
OPTIONAL,


...

}

PDUSessionResourceSetupResponseInfo-MNterminated-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {


...

}

DRBsAdmittedList-SetupResponse-MNterminated ::= SEQUENCE (SIZE(1..maxnoofDRBs)) OF DRBsAdmittedList-SetupResponse-MNterminated-Item

DRBsAdmittedList-SetupResponse-MNterminated-Item ::= SEQUENCE {


drb-ID








DRB-ID,

sN-DL-SCG-UP-TNLInfo




UPTransportLayerInformation,

secondary-SN-DL-SCG-UP-TNLInfo

UPTransportLayerInformation

OPTIONAL,

lCID








LCID







OPTIONAL,


iE-Extensions




ProtocolExtensionContainer { {DRBsAdmittedList-SetupResponse-MNterminated-Item-ExtIEs} } 
OPTIONAL,


...

}

DRBsAdmittedList-SetupResponse-MNterminated-Item-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {


...

}

///////////////////////////////////////////////////////End of  Second change ///////////////////////////////////////////////////////////////////////
/////////////////////////////////////////////////////// Third change ///////////////////////////////////////////////////////////////
-- N

NotificationControlSentIndication ::= ENUMERATED {sent,...}

NeighbourInformation-E-UTRA ::= SEQUENCE (SIZE(1..maxnoofNeighbours)) OF NeighbourInformation-E-UTRA-Item

NeighbourInformation-E-UTRA-Item ::= SEQUENCE {


e-utra-PCI


E-UTRAPCI,


e-utra-cgi


E-UTRA-CGI,


earfcn



E-UTRAARFCN,


tac




TAC,


ranac



RANAC

















OPTIONAL,


iE-Extensions

ProtocolExtensionContainer { {NeighbourInformation-E-UTRA-Item-ExtIEs} } 
OPTIONAL,


...

}

NeighbourInformation-E-UTRA-Item-ExtIEs XNAP-PROTOCOL-EXTENSION ::={


...

}

NeighbourInformation-NR ::= SEQUENCE (SIZE(1..maxnoofNeighbours)) OF NeighbourInformation-NR-Item

NeighbourInformation-NR-Item ::= SEQUENCE {


nr-PCI



NRPCI,


nr-cgi



NR-CGI,


tac




TAC,


ranac



RANAC
















OPTIONAL,


nr-mode-info

NeighbourInformation-NR-ModeInfo,


connectivitySupport


Connectivity-Support,

iE-Extensions

ProtocolExtensionContainer { {NeighbourInformation-NR-Item-ExtIEs} } 
OPTIONAL,


...

}

NeighbourInformation-NR-Item-ExtIEs XNAP-PROTOCOL-EXTENSION ::={


...

}

NeighbourInformation-NR-ModeInfo ::= CHOICE {


fdd-info



NeighbourInformation-NR-ModeFDDInfo,


tdd-info



NeighbourInformation-NR-ModeTDDInfo,


choice-extension

ProtocolIE-Single-Container { {NeighbourInformation-NR-ModeInfo-ExtIEs} }
}

NeighbourInformation-NR-ModeInfo-ExtIEs XNAP-PROTOCOL-IES ::= {


...

}

NeighbourInformation-NR-ModeFDDInfo ::= SEQUENCE {


ul-NR-FreqInfo

NRFrequencyInfo,

dl-NR-FequInfo

NRFrequencyInfo,

ie-Extensions

ProtocolExtensionContainer { {NeighbourInformation-NR-ModeFDDInfo-ExtIEs} } OPTIONAL,


...

}

NeighbourInformation-NR-ModeFDDInfo-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {


...

}

NeighbourInformation-NR-ModeTDDInfo ::= SEQUENCE {


nr-FreqInfo


NRFrequencyInfo,

ie-Extensions

ProtocolExtensionContainer { {NeighbourInformation-NR-ModeTDDInfo-ExtIEs} } OPTIONAL,


...

}

NeighbourInformation-NR-ModeTDDInfo-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {


...

}

NG-RAN-Cell-Identity ::= CHOICE {


nr





NR-Cell-Identity,


e-utra




E-UTRA-Cell-Identity,


choice-extension

ProtocolIE-Single-Container { {NG-RAN-Cell-Identity-ExtIEs} }
}

NG-RAN-Cell-Identity-ExtIEs XNAP-PROTOCOL-IES ::= {


...

}

NG-RAN-CellPCI ::= CHOICE {


nr




NRPCI,


e-utra



E-UTRAPCI,


choice-extension
ProtocolIE-Single-Container { {NG-RAN-CellPCI-ExtIEs} }

}

NG-RAN-CellPCI-ExtIEs XNAP-PROTOCOL-IES ::= {


...

}

NG-RANnodeUEXnAPID ::= INTEGER (0.. 4294967295)
NonDynamic5QIDescriptor ::= SEQUENCE {


fiveQI





FiveQI,


priorityLevelQoS


PriorityLevelQoS












OPTIONAL,


averagingWindow



AveragingWindow













OPTIONAL,


maximumDataBurstVolume

MaximumDataBurstVolume 











OPTIONAL,


iE-Extension



ProtocolExtensionContainer { {NonDynamic5QIDescriptor-ExtIEs } }
OPTIONAL,


...

}

NonDynamic5QIDescriptor-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {


...

}

NRARFCN
::= INTEGER (0.. maxNRARFCN)

NR-Cell-Identity

::= BIT STRING (SIZE (36))

NG-RAN-Cell-Identity-ListinRANPagingArea ::= SEQUENCE (SIZE (1..maxnoofCellsinRNA)) OF NG-RAN-Cell-Identity

NR-CGI ::= SEQUENCE {


plmn-id



PLMN-Identity,

nr-CI



NR-Cell-Identity,


iE-Extension

ProtocolExtensionContainer { {NR-CGI-ExtIEs} } 
OPTIONAL,


...

}

NR-CGI-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {


...

}

NRFrequencyBand ::= INTEGER (1..1024, ...)

NRFrequencyBand-List ::= SEQUENCE (SIZE(1..maxnoofNRCellBands)) OF NRFrequencyBandItem

NRFrequencyBandItem ::= SEQUENCE {


nr-frequency-band


NRFrequencyBand,


supported-SUL-Band-List

SupportedSULBandList










OPTIONAL,


iE-Extension



ProtocolExtensionContainer { {NRFrequencyBandItem-ExtIEs} } 
OPTIONAL,


...

}

NRFrequencyBandItem-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {


...

}

NRFrequencyInfo ::= SEQUENCE {


nrARFCN



NRARFCN,


sul-information

SUL-Information




OPTIONAL,


frequencyBand-List

NRFrequencyBand-List,


iE-Extension

ProtocolExtensionContainer { {NRFrequencyInfo-ExtIEs} } 
OPTIONAL,


...

}

NRFrequencyInfo-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {


...

}

NRModeInfo ::= CHOICE {


fdd






NRModeInfoFDD,


tdd






NRModeInfoTDD,


choice-extension


ProtocolIE-Single-Container { {NRModeInfo-ExtIEs} }
}

NRModeInfo-ExtIEs XNAP-PROTOCOL-IES ::= {


...

}

NRModeInfoFDD ::= SEQUENCE {


ulNRFrequencyInfo


NRFrequencyInfo,


dlNRFrequencyInfo


NRFrequencyInfo,


ulNRTransmissonBandwidth
NRTransmissionBandwidth,


dlNRTransmissonBandwidth
NRTransmissionBandwidth,


iE-Extension

ProtocolExtensionContainer { {NRModeInfoFDD-ExtIEs} } 
OPTIONAL,


...

}

NRModeInfoFDD-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {


...

}

NRModeInfoTDD ::= SEQUENCE {


nrFrequencyInfo


NRFrequencyInfo,


nrTransmissonBandwidth
NRTransmissionBandwidth,


iE-Extension


ProtocolExtensionContainer { {NRModeInfoTDD-ExtIEs} } 
OPTIONAL,


...

}

NRModeInfoTDD-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {


...

}

NRNRB ::= ENUMERATED { nrb11, nrb18, nrb24, nrb25, nrb31, nrb32, nrb38, nrb51, nrb52, nrb65, nrb66, nrb78, nrb79, nrb93, nrb106, nrb107, nrb121, nrb132, nrb133, nrb135, nrb160, nrb162, nrb189, nrb216, nrb217, nrb245, nrb264, nrb270, nrb273, ...}

NRPCI ::= INTEGER (0..1007, ...)

NRSCS ::= ENUMERATED { scs15, scs30, scs60, scs120, ...}

NRSCS-SSB ::= ENUMERATED { scs15, scs30, scs120, scs240, ...}

NRTransmissionBandwidth
::= SEQUENCE {


nRSCS
NRSCS,


nRNRB
NRNRB,


iE-Extensions



ProtocolExtensionContainer { {NRTransmissionBandwidth-ExtIEs} } OPTIONAL,


...

}

NRTransmissionBandwidth-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {

...

}
NumberOfAntennaPorts-E-UTRA ::= ENUMERATED {an1, an2, an4, ...}

//////////////////////////////////////////////////////End of  Third change ///////////////////////////////////////////////////////////////////////
/////////////////////////////////////////////////////// End of change /////////////////////////////////////////////////////////////////////////////

UE
MN
SN
UPF
AMF
1. Notification Control Indication
(MN initiated)
2. Notification Control Indication
(SN initiated)
3. PDU Session Resource Notify



