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1. Introduction
The MRO for SN Change Failure was discussed during RAN4#114-e meeting. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Background
In RAN3#114-e meeting, there were some progresses for Pre-R17 UE and open issues on the MRO for SN Change Failure. Some issues as listed below still need more discussion:
Class 2 procedure is used to transmit SCGFailureInformation from the MN to the last serving SN.
Agree B1-1 as the procedure between the MN and the last serving SN. 
Solution B1-1: MN always forward SCG failure report to last serving SN. If the problem is not introduced by the last serving SN (not too late PScell change and no intra-SN Pscell change), last serving SN sends the second message to MN. Two class 2 procedures should be defined. If the failure is brought by the last serving SN, the second class 2 procedure is not needed.
Open issues:
· Whether the same signaling flow should be used for Pre-R17 and R17 UE
· Whether the source SN may have no UE context when the source SN performs MRO.
The IEs in the new Xn messages.
In this paper, we’ll give our considerations based on the agreements and open issues.
3. Discussion
3.1 Different Signalling flow for both Pre-R17 and R17 UE
-	Whether the same signaling flow should be used for Pre-R17 and R17 UE.
According to the description of solution B1-1, we can summarize the below signalling flow for Pre-R17 UEs.


Fig.1 Signalling flow for Pre-R17 UE
For Pre-R17 UE, the MN is unware of whether there was an intra-SN PSCell change in the last serving cell, illustrated as T-SN in figure 1. The MN is mandated to forward SCG failure information to last serving SN.
According the LS [1] from RAN2, it worth noting that RAN2 has agreed to provide 
RAN2 has the following agreement:
· RAN2 confirms that the 5 information requested by RAN3 LS ‎ R3-211332 ‎ are needed, and how to report them to the network could be further discussed. 
The detailed 5 information requested by RAN3 LS R3-211332 [2] are quoted as below:
1) CGI of the Source PSCell: the source PSCell of the last SN change. The source PSCell could be E-UTRA cell or NR cell. 
2) [bookmark: OLE_LINK13][bookmark: OLE_LINK14]CGI of the Failed PSCell: the PSCell in which SCG failure is detected or the target PSCell of the failed PScell change. The Failed PSCell could be E-UTRA cell or NR cell.
3) timeSCGFailure: the time elapsed since the last PSCell change initialization until SCG failure.
4) connectionFailureType: radio link failure or SN change failure.
5)    random-access related information set by the PSCell

Besides, RAN3 has agreed that in RAN3#111-e meeting:
MN performs initial analysis to identify the node that caused the failure. The node that caused the failure performs root cause analysis.
Based on the previous progresses on the new information reported from UE, it is obvious that different from Pre-R17 UE, the R17 UE can include CGI of the Source PSCell, CGI of the Failed PSCell and timeSCGFailure. Technically speaking, with these information and the neighbour cell relationship, the MN can know whether the source PSCell and Failed PSCell belong to the same SN or the last serving cell. 
Furthermore, if both of them are in the charge of the last serving SN, the MN can identify that there was an intra-SN PSCell change. Otherwise, there is no intra-SN PSCell change in the last serving SN. The MN can perform more analysis based on the timeSCGFailure. If it is above than the threshold, e.g., the Tstore_UE_cntxt, this is kind of too late PSCell. The MN considers the last serving cell as the right node. If it is below than the threshold, it is reasonable for the MN consider the source SN as the right node. 
[image: ]
Fig.2 initial analysis in MN
Accounting for the above analysis, it is desirable that different from the solution for Pre-R17 UE the MN should not be mandated to forward the SCG Failure Information from the UE to the last serving SN node. Instead, the MN can decide the right SN node based on the initial analysis on the SCG failure and just forward the SCG Failure Information to the right node.
As a small summary on the aforesaid consideration, it is an intuitive idea that: 
Proposal 1: The signalling flow for R17 UE is different from the one for Pre-R17 UE.


Fig.3 Signalling flow for R17 UE
3.2 IEs in the new Xn message
The IEs in the new Xn messages.
Here we’ll give our analysis on the required IEs among the above information from the MN to the SN. 
First of all, as described in section 3.1, the MN can decide PSCell failure type, e.g., Too late PSCell change, Too early PSCell change or Triggering PSCell change to wrong PSCell, based on the timeSCGFailure and the possibly suitable cell(s). 
Besides, upon the PSCell change failure, if the MN decides to continue the DC for the UE, it is highly anticipated that the MN selects a new target PSCell based on the measurement results in the SCGFailureInformation message. This can quickly recover the SCG configuration and ensure the UE experience compared to the SN decision solution. 
If we wait for the source SN to re-decide the new target PSCell, it will bring additional latency due to the delivery of the SCGFailureInformation and the SN Modification Required messages. Besides, it is a bit questionable how the source SN can know whether the new PSCell belonging to a new SN is a suitable candidate for SCG connection, e.g. whether there is an Xn connection between the MN and the new SN. In this way, the MN can also send the new suitable target PSCell decision to the initiating SN node. 
In other hand, if the MN decides not to continue the DC configuration for the UE. It depends on MN implementation whether to include the new suitable target PSCell in the XnAP message SCG Failure Information.
Proposal 2: Includes PSCell failure type in the new XnAP message to the right SN.
Proposal 3: Includes Suitable PSCell CGI in the new XnAP message to the right SN, if the MN decides to configure DC.
Whether the source SN may have no UE context when the source SN performs MRO.
After the SCG failure, the SCG Failure Information is reported immediately. If the timeSCGFailure indicating the time elapsed since the last PSCell change initialization until SCG failure is below the threshold and there is no intra-PSCell change within the last serving cell, it is the source SN to perform MRO. In my understanding, the source SN can keep the UE context at least for some time period, e.g., about the time indicated by the threshold. In this implementation way, it ensures that the source SN can always have the UE context upon reception of the new Xn message to preform MRO.
Proposal 4: The source SN maintains the UE context by implementation.
To assist the right SN to retrieve more relevant information collected from the UE context, the MN can also provide the UE ID for the right SN to identify the UE. But in MR-DC, the MN does not know the C-RNTI of UE in the initiating SN. Therefore it is preferred to use the S-NG-RAN node UE XnAP ID as a reference to the UE context in the source SN. 
For M-NG-RAN node UE XnAP ID, this is another kind of UE ID and can work similar as the S-NG-RAN node UE XnAP ID to assist the failure SN node to identify the UE. If the S-NG-RAN node UE XnAP ID is provided, it is not needed to transmit duplicate M-NG-RAN node UE XnAP ID.
According to the above analysis and consideration, it is preferred to include the following information:
Proposal 5: Include S-NG-RAN node UE XnAP ID for the initiating SN to identify the UE in the new XnAP message.
Here we show one possible flow chart in case of too early PSCell change if the MN decides to continue the DC configuration.

Fig.4 the IEs the new Xn message
For the other remaining IEs, all of them are not needed. For the Mobility Information, if the SCG failure information is reported immediately, it is desirable that the failure SN node can keep the UE context, including the mobility information. For PSCell selection assistant information, e.g., UE history information, this is being discussed in the UE history information topic to support the report of the PSCell related UHI. Besides, there are the latest measurements results provided from the UE, which is workable for the SN node to perform the PSCell selection. For Initiating node type, if the failure is caused by the MN, no SCGFailureInformation will be delivered to the SN node. The transmission of the SCGFailureInformation is kind of implicit indicator of the initiating node type. 
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]4. Conclusion
Based on the discussion in this paper, we propose the following:
[bookmark: _Toc423020280]Proposal 1: The signalling flow for R17 UE is different from the one for Pre-R17 UE.
Proposal 2: Includes PSCell failure type in the new XnAP message to the right SN.
Proposal 3: Includes Suitable PSCell CGI in the new XnAP message to the right SN, if the MN decides to configure DC.
Proposal 4: The source SN maintains the UE context by implementation.
Proposal 5: Include S-NG-RAN node UE XnAP ID for the initiating SN to identify the UE in the new XnAP message.
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Start of the first change
8.1	Elementary procedures
In the following tables, all EPs are divided into Class 1 and Class 2 EPs.
Table 8.1-1: Class 1 Elementary Procedures
	Elementary Procedure
	Initiating Message
	Successful Outcome
	Unsuccessful Outcome

	
	
	Response message
	Response message

	Handover Preparation
	HANDOVER REQUEST
	HANDOVER REQUEST ACKNOWLEDGE
	HANDOVER PREPARATION FAILURE

	Retrieve UE Context
	RETRIEVE UE CONTEXT REQUEST
	RETRIEVE UE CONTEXT RESPONSE
	RETRIEVE UE CONTEXT FAILURE

	S-NG-RAN node Addition Preparation
	S-NODE ADDITION REQUEST
	S-NODE ADDITION REQUEST ACKNOWLEDGE
	S-NODE ADDITION REQUEST REJECT

	M-NG-RAN node initiated S-NG-RAN node Modification Preparation
	S-NODE MODIFICATION REQUEST
	S-NODE MODIFICATION REQUEST ACKNOWLEDGE
	S-NODE MODIFICATION REQUEST REJECT

	S-NG-RAN node initiated S-NG-RAN node Modification
	S-NODE MODIFICATION REQUIRED
	S-NODE MODIFICATION CONFIRM
	S-NODE MODIFICATION REFUSE

	S-NG-RAN node initiated S-NG-RAN node CHANGE
	S-NODE CHANGE REQUIRED
	S-NODE CHANGE CONFIRM
	S-NODE CHANGE REFUSE

	M-NG-RAN node initiated S-NG-RAN node Release
	S-NODE RELEASE REQUEST
	S-NODE RELEASE REQUEST ACKNOWLEDGE
	S-NODE RELEASE REJECT

	S-NG-RAN node initiated S-NG-RAN node Release
	S-NODE RELEASE REQUIRED
	S-NODE RELEASE CONFIRM
	

	Xn Setup 
	XN SETUP REQUEST
	XN SETUP RESPONSE
	XN SETUP FAILURE

	NG-RAN node Configuration Update
	NG-RAN NODE CONFIGURATION UPDATE
	NG-RAN NODE CONFIGURATION UPDATE ACKNOWLEDGE
	NG-RAN NODE CONFIGURATION UPDATE FAILURE

	Cell Activation
	CELL ACTIVATION REQUEST
	CELL ACTIVATION RESPONSE
	CELL ACTIVATION FAILURE

	Reset
	RESET REQUEST
	RESET RESPONSE
	

	Xn Removal
	Xn REMOVAL REQUEST
	Xn REMOVAL RESPONSE
	Xn REMOVAL FAILURE

	E-UTRA - NR Cell Resource Coordination
	E-UTRA - NR CELL RESOURCE COORDINATION REQUEST
	E-UTRA - NR CELL RESOURCE COORDINATION RESPONSE
	

	Resource Status Reporting Initiation
	RESOURCE STATUS REQUEST
	RESOURCE STATUS RESPONSE
	RESOURCE STATUS FAILURE

	Mobility Settings Change
	MOBILITY CHANGE REQUEST
	MOBILITY CHANGE ACKNOWLEDGE
	MOBILITY CHANGE FAILURE



Table 8.1-2: Class 2 Elementary Procedures
	Elementary Procedure
	Initiating Message

	Handover Cancel
	HANDOVER CANCEL

	SN Status Transfer
	SN STATUS TRANSFER

	RAN Paging
	RAN PAGING

	Xn-U Address Indication
	XN-U ADDRESS INDICATION

	S-NG-RAN node Reconfiguration Completion
	S-NODE RECONFIGURATION COMPLETE

	S-NG-RAN node Counter Check
	S-NODE COUNTER CHECK REQUEST

	UE Context Release
	UE CONTEXT RELEASE

	RRC Transfer
	RRC TRANSFER

	Error Indication
	ERROR INDICATION

	Notification Control Indication
	NOTIFICATION CONTROL INDICATION

	Activity Notification
	ACTIVITY NOTIFICATION

	Secondary RAT Data Usage Report
	SECONDARY RAT DATA USAGE REPORT

	Trace Start
	TRACE START

	Deactivate Trace
	DEACTIVATE TRACE

	Handover Success
	HANDOVER SUCCESS

	Conditional Handover Cancel
	CONDITIONAL HANDOVER CANCEL

	Early Status Transfer
	EARLY STATUS TRANSFER

	Failure Indication
	FAILURE INDICATION

	Handover Report
	HANDOVER REPORT

	Resource Status Reporting
	RESOURCE STATUS UPDATE

	Access And Mobility Indication
	ACCESS AND MOBILITY INDICATION

	SCG Failure Report
	SCG FAILURE REPORT



Start of the next change
8.4.x	SCG Failure Report
8.4.x.1	General
The purpose of the SCG Failure Report procedure is to transfer SCG mobility related information from M-NG-RAN node to S-NG-RAN node.
The procedure uses non UE-associated signalling.
8.4.x.2	Successful Operation


Figure 8.4.x.2-1: SCG Failure Report, successful operation
An M-NG-RAN node initiates the procedure by sending an SCG FAILURE REPORT ssage to S-NG-RAN node. By sending the ssage M-NG-RAN node indicates to S-NG-RAN node that a PSCell mobility-related problem was detected.
If the PSCell Change Failure Type IE is set to "too early PSCell change" or "triggering PSCell change to wrong PSCell", then the M-NG-RAN node indicates to S-NG-RAN node that, following a PSCell change from a source PSCell to a target PSCell, an SCG failure occurred and the UE established connection either at the original PSCell (too early PSCell change), or at another PSCell (triggering PSCell change to wrong PSCell). If the PSCell Change Failure Type IE is set to "too late PSCell change", then the M-NG-RAN node indicates to S-NG-RAN node that an SCG failure occurred and there was no recent PSCell change before the SCG failure. 
8.4.x.3	Unsuccessful Operation
Not applicable.
8.4.x.4	Abnormal Conditions
Void.

Start of the next change
9.1.3.x	SCG FAILURE REPORT
This message is sent by the M-NG-RAN node to report a PSCell change failure event to S-NG-RAN node.
Direction: M-NG-RAN node  S-NG-RAN node. 
	IE/Group Na
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	ignore

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

	PSCell Change Failure Type
	C-
ifUESCGfailureinformationReportContainerabsent
	
	ENUMERATED (too early PSCell change, too late PSCell change, triggering PSCell change to wrong PSCell, …)
	
	
	

	Source PSCell CGI
	C-
ifUESCGfailureinformationReportContainerabsentand ifPSCellChangeFailureType tooearlyPSCellchangeortriggeringPSCellchangetowrongPSCell
	
	Global NG-RAN Cell Identity
9.2.2.27
	NG-RAN CGI of source PSCell for PSCell change procedure 
	YES
	ignore

	Failure PSCell CGI
	C-
ifUESCGfailureinformationReportContainerabsent
	
	Global NG-RAN Cell Identity
9.2.2.27
	NG-RAN CGI of PSCell where the failure occurred
	YES
	ignore

	Suitable PSCell CGI
	O
	
	Global NG-RAN Cell Identity
9.2.2.27
	NG-RAN CGI of the new suitable PSCell
	YES
	ignore

	UE SCGfailureinformation Report Container
	O
	
	OCTET STRING
	The received SCGFailureInformation or SCGFailureInformationEUTRA message defined in TS 38.331 [10] from UE.
	YES
	ignore



	Condition
	Explanation

	ifUESCGfailureinformationReportContainerabsent
	This IE shall be present if the UE SCGfailureinformation Report Container IE is absent.

	ifUESCGfailureinformationReportContainerabsentandifPSCellChangeFailureType tooearlyPSCellchangeortriggeringPSCellchangetowrongPSCell
	This IE shall be present if the UE SCGfailureinformation Report Container IE is absent and if the PSCell Change Failure Type IE is set to the value "too early PSCell change" or "triggering PSCell change to wrong PSCell".
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9.3.3	Elementary Procedure Definitions
-- ASN1START
-- **************************************************************
--
-- Elementary Procedure definitions
--
-- **************************************************************

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

DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

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

IMPORTS
	Criticality,
	ProcedureCode

FROM XnAP-CommonDataTypes

	HandoverRequest,
	HandoverRequestAcknowledge,
	HandoverPreparationFailure,
	SNStatusTransfer,
	UEContextRelease,
	HandoverCancel,
	NotificationControlIndication,
	RANPaging,
	RetrieveUEContextRequest,
	RetrieveUEContextResponse,
	RetrieveUEContextFailure,
	XnUAddressIndication,
	SecondaryRATDataUsageReport,
	SNodeAdditionRequest,
	SNodeAdditionRequestAcknowledge,
	SNodeAdditionRequestReject,
	SNodeReconfigurationComplete,
	SNodeModificationRequest,
	SNodeModificationRequestAcknowledge,
	SNodeModificationRequestReject,
	SNodeModificationRequired,
	SNodeModificationConfirm,
	SNodeModificationRefuse,
	SNodeReleaseRequest,
	SNodeReleaseRequestAcknowledge,
	SNodeReleaseReject,
	SNodeReleaseRequired,
	SNodeReleaseConfirm,
	SNodeCounterCheckRequest,
	SNodeChangeRequired,
	SNodeChangeConfirm,
	SNodeChangeRefuse,
	RRCTransfer,
	XnRemovalRequest,
	XnRemovalResponse,
	XnRemovalFailure,
	XnSetupRequest,
	XnSetupResponse,
	XnSetupFailure,
	NGRANNodeConfigurationUpdate,
	NGRANNodeConfigurationUpdateAcknowledge,
	NGRANNodeConfigurationUpdateFailure,
	E-UTRA-NR-CellResourceCoordinationRequest,
	E-UTRA-NR-CellResourceCoordinationResponse,
	ActivityNotification,
	CellActivationRequest,
	CellActivationResponse,
	CellActivationFailure,
	ResetRequest,
	ResetResponse,
	ErrorIndication,
	PrivateMessage,
	DeactivateTrace,
	TraceStart,
	HandoverSuccess,
	ConditionalHandoverCancel,
	EarlyStatusTransfer,
	FailureIndication,
	HandoverReport,
	ResourceStatusRequest,
	ResourceStatusResponse,
	ResourceStatusFailure,
	ResourceStatusUpdate,
	MobilityChangeRequest,
	MobilityChangeAcknowledge,
	MobilityChangeFailure,
[bookmark: OLE_LINK124]	AccessAndMobilityIndication,
	SCGFailureReport



FROM XnAP-PDU-Contents

	id-handoverPreparation,
	id-sNStatusTransfer,
	id-handoverCancel,
	id-notificationControl,
	id-retrieveUEContext,
	id-rANPaging,
	id-xnUAddressIndication,
	id-uEContextRelease,
	id-secondaryRATDataUsageReport,
	id-sNGRANnodeAdditionPreparation,
	id-sNGRANnodeReconfigurationCompletion,
	id-mNGRANnodeinitiatedSNGRANnodeModificationPreparation,
	id-sNGRANnodeinitiatedSNGRANnodeModificationPreparation,
	id-mNGRANnodeinitiatedSNGRANnodeRelease,
	id-sNGRANnodeinitiatedSNGRANnodeRelease,
	id-sNGRANnodeCounterCheck,
	id-sNGRANnodeChange,
	id-activityNotification,
	id-rRCTransfer,
	id-xnRemoval,
	id-xnSetup,
	id-nGRANnodeConfigurationUpdate,
	id-e-UTRA-NR-CellResourceCoordination,
	id-cellActivation,
	id-reset,
	id-errorIndication,
	id-privateMessage,
	id-deactivateTrace,
	id-traceStart,
	id-handoverSuccess,
	id-conditionalHandoverCancel,
	id-earlyStatusTransfer,
	id-failureIndication,
	id-handoverReport,
	id-resourceStatusReportingInitiation,
	id-resourceStatusReporting,
	id-mobilitySettingsChange,
	id-accessAndMobilityIndication,
	id-sCGFailureReport

-------- skip unchanged part ----------

XNAP-ELEMENTARY-PROCEDURES-CLASS-2 XNAP-ELEMENTARY-PROCEDURE ::= {
	sNStatusTransfer						|
	handoverCancel							|
	rANPaging								|
	xnUAddressIndication					|
	uEContextRelease						|
	sNGRANnodeReconfigurationCompletion		|
	sNGRANnodeCounterCheck					|
	rRCTransfer								|
	errorIndication							|
	privateMessage							|
	notificationControl						|
	activityNotification					|
	secondaryRATDataUsageReport 			|
	deactivateTrace							|
	traceStart								|
	handoverSuccess							|
	conditionalHandoverCancel				|
	earlyStatusTransfer						|
	failureIndication						|
	handoverReport							|
	resourceStatusReporting					|
	accessAndMobilityIndication				|
	sCGFailureReport							,
	...

}

-------- skip unchanged part ----------

accessAndMobilityIndication XNAP-ELEMENTARY-PROCEDURE ::={
	INITIATING MESSAGE 		AccessAndMobilityIndication
	PROCEDURE CODE			id-accessAndMobilityIndication
	CRITICALITY 				ignore
}

sCGFaiureReport XNAP-ELEMENTARY-PROCEDURE ::= {
	INITIATING MESSAGE		SCGFailureReport
	PROCEDURE CODE			id-sCGFailureReport
	CRITICALITY				ignore
}

END
-- ASN1STOP
Start of the next change
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-- ASN1START
-- **************************************************************
--
-- PDU definitions for XnAP.
--
-- **************************************************************

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

DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

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

IMPORTS
-------- skip unchanged part ----------
	HandoverReportType,
	TargetCellinEUTRAN,
	C-RNTI,
	UERLFReportContainer,
	Measurement-ID,
	RegistrationRequest,
	ReportCharacteristics,
	CellToReport,
	ReportingPeriodicity,
	CellMeasurementResult,
	UEHistoryInformationFromTheUE,
	MobilityParametersInformation,
	MobilityParametersModificationRange,
	RACHReportInformation,
	IABNodeIndication,
	SNTriggered,
	SCGIndicator,
	UESpecificDRX,
	SuccessfulHOReportInformation,
	UESCGFailureInformationReportContainer,
	PSCellChangeFailureType



FROM XnAP-IEs

	PrivateIE-Container{},
	ProtocolExtensionContainer{},
	ProtocolIE-Container{},
	ProtocolIE-ContainerList{},
	ProtocolIE-ContainerPair{},
	ProtocolIE-ContainerPairList{},
	ProtocolIE-Single-Container{},
	XNAP-PRIVATE-IES,
	XNAP-PROTOCOL-EXTENSION,
	XNAP-PROTOCOL-IES,
	XNAP-PROTOCOL-IES-PAIR
FROM XnAP-Containers


-------- skip unchanged part ----------
	id-UEHistoryInformationFromTheUE,
	id-HandoverReportType,
	id-HandoverCause,
	id-SourceCellCGI,
	id-TargetCellCGI,
	id-ReEstablishmentCellCGI,
	id-TargetCellinEUTRAN,
	id-SourceCellCRNTI,
	id-UERLFReportContainer,
	id-NGRAN-Node1-Measurement-ID,
	id-NGRAN-Node2-Measurement-ID,
	id-RegistrationRequest,
	id-ReportCharacteristics,
	id-CellToReport,
	id-ReportingPeriodicity,
	id-CellMeasurementResult,
	id-NG-RANnode1CellID,
	id-NG-RANnode2CellID,
	id-NG-RANnode1MobilityParameters,
	id-NG-RANnode2ProposedMobilityParameters,
	id-MobilityParametersModificationRange,
	id-RACHReportInformation,
	id-IABNodeIndication,
	id-UERadioCapabilityID,
	id-SCGIndicator,
	id-UESpecificDRX,
	id-PDUSessionExpectedUEActivityBehaviour,
	id-SuccessfulHOReportInformation,
	id-PSCellChangeFailureType,
	id-SourcePSCellCGI,
	id-FailurePSCellCGI,
	id-SuitablePSCellCGI,
	id-UESCGFailureInformationReportContainer,


	maxnoofCellsinNG-RANnode,
	maxnoofDRBs,
	maxnoofPDUSessions,
	maxnoofQoSFlows
FROM XnAP-Constants;

-------- skip unchanged part ----------


-- **************************************************************
--
-- ACCESS AND MOBILITY INDICATION
--
-- **************************************************************

[bookmark: OLE_LINK114]AccessAndMobilityIndication ::= SEQUENCE {
	protocolIEs			ProtocolIE-Container	{{ AccessAndMobilityIndication-IEs}},
	...
}
AccessAndMobilityIndication-IEs XNAP-PROTOCOL-IES ::= {
[bookmark: OLE_LINK116][bookmark: OLE_LINK117]	{ ID id-RACHReportInformation			CRITICALITY ignore		TYPE RACHReportInformation			PRESENCE optional},
	...
}
-- **************************************************************
--
-- SCG FAILURE REPORT
--
-- **************************************************************

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

SCGFailureReport-IEs XNAP-PROTOCOL-IES ::= {
	{ ID id-PSCellChangeFailureType			CRITICALITY ignore		TYPE PSCellChangeFailureType				PRESENCE mandatory}|
	{ ID id-SourceCellCGI				CRITICALITY ignore		TYPE GlobalNG-RANCell-ID			PRESENCE conditional }| 
-- This IE shall be present if the UESCGFailureInformationReportContainer IE is absent and if the PSCell Change Failure Type IE is set to the value "too early PSCell change" or "triggering PSCell change to wrong PSCell". --
	{ ID id-FailureCellCGI            	CRITICALITY ignore		TYPE GlobalNG-RANCell-ID			PRESENCE conditional }|
-- This IE shall be present if the UESCGFailureInformationReportContainer IE is absent.
	{ ID id-SuitablePSCellCGI   	CRITICALITY ignore		TYPE GlobalNG-RANCell-ID					PRESENCE conditional }|
-- This IE shall be present if the UESCGFailureInformationReportContainer IE is absent.
	{ ID id-UESCGFailureInformationReportContainer   		CRITICALITY ignore		TYPE UESCGFailureInformationReportContainer			PRESENCE optional },
	...
}


END
-- ASN1STOP

Start of the next change
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-- 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


-------- skip unchanged part ----------
-- P
-------- skip unchanged part ----------

PDUSession-List ::= SEQUENCE (SIZE (1.. maxnoofPDUSessions)) OF PDUSession-ID


PDUSession-List-withCause ::= SEQUENCE (SIZE (1.. maxnoofPDUSessions)) OF PDUSession-List-withCause-Item

PDUSession-List-withCause-Item ::= SEQUENCE {
	pduSessionId		PDUSession-ID,
	cause				Cause				OPTIONAL,
	iE-Extension		ProtocolExtensionContainer { {PDUSession-List-withCause-Item-ExtIEs} }	OPTIONAL,
	...
}

PDUSession-List-withCause-Item-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {
	...
}


PDUSession-List-withDataForwardingFromTarget ::= SEQUENCE (SIZE (1.. maxnoofPDUSessions)) OF 
															PDUSession-List-withDataForwardingFromTarget-Item

PDUSession-List-withDataForwardingFromTarget-Item ::= SEQUENCE {
	pduSessionId						PDUSession-ID,
	dataforwardinginfoTarget			DataForwardingInfoFromTargetNGRANnode,
	iE-Extension		ProtocolExtensionContainer { {PDUSession-List-withDataForwardingFromTarget-Item-ExtIEs} }	OPTIONAL,
	...
}

PDUSession-List-withDataForwardingFromTarget-Item-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {
	{ ID id-DRB-IDs-takenintouse		CRITICALITY reject	EXTENSION DRB-List	PRESENCE optional},
	...
}


PDUSession-List-withDataForwardingRequest ::= SEQUENCE (SIZE (1.. maxnoofPDUSessions)) OF 
															PDUSession-List-withDataForwardingRequest-Item

PDUSession-List-withDataForwardingRequest-Item ::= SEQUENCE {
	pduSessionId							PDUSession-ID,
	dataforwardingInfofromSource			DataforwardingandOffloadingInfofromSource					OPTIONAL,
	dRBtoBeReleasedList						DRBToQoSFlowMapping-List									OPTIONAL,
	iE-Extension		ProtocolExtensionContainer { {PDUSession-List-withDataForwardingRequest-Item-ExtIEs} }	OPTIONAL,
	...
}

PDUSession-List-withDataForwardingRequest-Item-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {
	...
}

PSCellChangeFailureType ::= ENUMERATED {
	tooEarlyPSCellChange,
	tooLatePSCellChange,
	triggeringPSCellChangeToWrongPSCell,
	...
}


-------- skip unchanged part ----------
-- U

-------- skip unchanged part ----------


[bookmark: _Hlk515373258]UERLFReportContainer ::= CHOICE {
	nR-UERLFReportContainer			UERLFReportContainerNR,
	lTE-UERLFReportContainer		UERLFReportContainerLTE,
	choice-Extension		ProtocolIE-Single-Container { {UERLFReportContainer-ExtIEs} }
}
UERLFReportContainer-ExtIEs XNAP-PROTOCOL-IES ::= {
	...
}

UERLFReportContainerLTE ::= OCTET STRING
-- This IE is a transparent container and shall be encoded as the RLF-Report-r9 IE contained in the UEInformationResponse message (TS 36.331 [14])

UERLFReportContainerNR ::= OCTET STRING
-- This IE is a transparent container and shall be encoded as the nr-RLF-Report-r16 IE contained in the UEInformationResponse message (TS 38.331 [10])


UESecurityCapabilities ::= SEQUENCE {
	nr-EncyptionAlgorithms					BIT STRING {nea1-128(1),
														nea2-128(2),
														nea3-128(3)} (SIZE(16, ...)),
	nr-IntegrityProtectionAlgorithms		BIT STRING {nia1-128(1),
														nia2-128(2),
														nia3-128(3)} (SIZE(16, ...)),
	e-utra-EncyptionAlgorithms				BIT STRING {eea1-128(1),
														eea2-128(2),
														eea3-128(3)} (SIZE(16, ...)),
	e-utra-IntegrityProtectionAlgorithms	BIT STRING {eia1-128(1),
														eia2-128(2),
														eia3-128(3)} (SIZE(16, ...)),
	iE-Extension			ProtocolExtensionContainer { {UESecurityCapabilities-ExtIEs} } OPTIONAL,
	...
}

UESCGFailureInformationReportContainer ::= CHOICE {
	nR-UESCGFailureInformationReportContainer		UESCGFailureInformationReportContainerNR,
	lTE-UESCGFailureInformationReportContainer		UESCGFailureInformationReportContainerLTE,
	choice-Extension		ProtocolIE-Single-Container { {UESCGFailureInformationReportContainer-ExtIEs} }
}
UESCGFailureInformationReportContainer-ExtIEs XNAP-PROTOCOL-IES ::= {
	...
}

UESCGFailureInformationReportContainerLTE ::= OCTET STRING
-- This IE is a transparent container and shall be encoded as the SCGFailureInformationEUTRA message (TS 38.331 [10])

UESCGFailureInformationReportContainerNR ::= OCTET STRING
-- This IE is a transparent container and shall be encoded as the SCGFailureInformation message (TS 38.331 [10])

Start of the next change
[bookmark: _Toc20955410][bookmark: _Toc29991618][bookmark: _Toc36556021][bookmark: _Toc44497806][bookmark: _Toc45108193][bookmark: _Toc45901813][bookmark: _Toc51850894][bookmark: _Toc56693898][bookmark: _Toc64447442][bookmark: _Toc66286936][bookmark: _Toc74151634][bookmark: _Toc81322243]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;

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

id-handoverPreparation											ProcedureCode ::= 0
id-sNStatusTransfer												ProcedureCode ::= 1
id-handoverCancel												ProcedureCode ::= 2
id-retrieveUEContext											ProcedureCode ::= 3
id-rANPaging													ProcedureCode ::= 4
id-xnUAddressIndication											ProcedureCode ::= 5
id-uEContextRelease												ProcedureCode ::= 6
id-sNGRANnodeAdditionPreparation								ProcedureCode ::= 7
id-sNGRANnodeReconfigurationCompletion							ProcedureCode ::= 8
id-mNGRANnodeinitiatedSNGRANnodeModificationPreparation			ProcedureCode ::= 9
id-sNGRANnodeinitiatedSNGRANnodeModificationPreparation			ProcedureCode ::= 10
id-mNGRANnodeinitiatedSNGRANnodeRelease							ProcedureCode ::= 11
id-sNGRANnodeinitiatedSNGRANnodeRelease							ProcedureCode ::= 12
id-sNGRANnodeCounterCheck										ProcedureCode ::= 13
id-sNGRANnodeChange												ProcedureCode ::= 14
id-rRCTransfer													ProcedureCode ::= 15
id-xnRemoval													ProcedureCode ::= 16
id-xnSetup														ProcedureCode ::= 17
id-nGRANnodeConfigurationUpdate									ProcedureCode ::= 18
id-cellActivation												ProcedureCode ::= 19
id-reset														ProcedureCode ::= 20
id-errorIndication												ProcedureCode ::= 21
id-privateMessage												ProcedureCode ::= 22
id-notificationControl											ProcedureCode ::= 23
id-activityNotification											ProcedureCode ::= 24
id-e-UTRA-NR-CellResourceCoordination							ProcedureCode ::= 25
id-secondaryRATDataUsageReport									ProcedureCode ::= 26
id-deactivateTrace												ProcedureCode ::= 27
id-traceStart													ProcedureCode ::= 28
id-handoverSuccess												ProcedureCode ::= 29
id-conditionalHandoverCancel									ProcedureCode ::= 30
id-earlyStatusTransfer											ProcedureCode ::= 31
id-failureIndication												ProcedureCode ::= 32
id-handoverReport												ProcedureCode ::= 33
id-resourceStatusReportingInitiation							ProcedureCode ::= 34
id-resourceStatusReporting										ProcedureCode ::= 35
id-mobilitySettingsChange										ProcedureCode ::= 36
id-accessAndMobilityIndication									ProcedureCode ::= 37
id-sCGFailureReport												ProcedureCode ::= xx


-------- skip unchanged part ----------

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


-------- skip unchanged part ----------


id-SFN-Offset																						ProtocolIE-ID ::= 242
id-QoSMonitoringDisabled																				ProtocolIE-ID ::= 243
id-ExtendedUEIdentityIndexValue																		ProtocolIE-ID ::= 244
id-PagingeDRXInformation																			ProtocolIE-ID ::= 245
id-CHO-MRDC-EarlyDataForwarding																		ProtocolIE-ID ::= 246
id-SCGIndicator																						ProtocolIE-ID ::= 247
id-UESpecificDRX																					ProtocolIE-ID ::= 248
id-PDUSessionExpectedUEActivityBehaviour															ProtocolIE-ID ::= 249
id-QoS-Mapping-Information																			ProtocolIE-ID ::= 250
id-AdditionLocationInformation																		ProtocolIE-ID ::= 251
id-dataForwardingInfoFromTargetE-UTRANnode															ProtocolIE-ID ::= 252
id-SuccessfulHOReportInformation																		ProtocolIE-ID ::= xxx
id-SliceRadioResourceStatus-List																		ProtocolIE-ID ::= yyy
id-CompositeAvailableCapacitySupplementaryUplink														ProtocolIE-ID ::= zzz
id-SCGUEHistoryInformation																	ProtocolIE-ID ::= www
id-PSCellChangeFailureType																				ProtocolIE-ID ::= xxy
id-SourcePSCellCGI																					ProtocolIE-ID ::= xxz
id-FailurePSCellCGI																					ProtocolIE-ID ::= xyy
id-SuitablePSCellCGI																			ProtocolIE-ID ::= xyz
id-UESCGFailureInformationReportContainer																				ProtocolIE-ID ::= xzz

END
-- ASN1STOP

End of the last change
Annex 2– TP on TS 38.300
Start of the first change
 15.5.2.x	PSCell change failure
15.5.2.x.1	General
For analysis of PSCell addition/change failures, the UE makes the SCG Failure Information available to the MN. The MN may perform an initial analysis and transfers the XnAP message SCG Failure Information to the relevant SN (see the section 13.x in TS 37.340 [21]). 

End of the last change
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