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1. Introduction
The MRO for SN Change Failure was discussed during RAN3#111-e. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Background
In RAN3#111 e-meeting, there were some agreements and open issues on SN change failure. 

MRO issues for PSCell change failure are defined as below:
-	Too late PSCell change: an SCG failure occurs after the UE has stayed for a long period of time in the PSCell; a suitable different PSCell is found based on the measurements reported from the UE.
-	Too early PSCell change: an SCG failure occurs shortly after a successful PSCell change from a source PSCell to a target PSCell or a PSCell change failure occurs during the PSCell change procedure; source PSCell is still the suitable PSCell based on the measurements reported from the UE.
-	Triggering PSCell change to wrong PSCell: an SCG failure occurs shortly after a successful PSCell change from a source PSCell to a target PSCell or a PSCell change failure occurs during the PSCell change procedure; a suitable PSCell different with source PSCell or target PSCell is found based on the measurements reported from the UE.
MN performs initial analysis to identify the node that caused the failure. The node that caused the failure performs root cause analysis.
Define new message from MN to the initiating SN to forward SCGfailureinformation.
Additional information related to SCG failure reported from UE may be beneficial; details FFS.
Open issue to be further discussed:
1.	Which information should be reported from the UE?
2.	Information other than SCGfailureinformation in new XnAP message.
3.	Mobility Information in S-NODE ADDITION REQUEST ACKNOWLEDGE message and the new XnAP message.
In this paper, we’ll give our considerations based on the agreements and open issues.

3. Discussion
RAN3 has agreed to define a new message for MN to forward SCGfailureinformation message to the initiating SN. 
Define new message from MN to the initiating SN to forward SCGfailureinformation.
Proposal 1: The SCG CHANGE REPORT message is introduced from MN to the initiating SN to forward SCGfailureinformation.
Currently, when the UE detects SCG failure, it can send the SCGfailureinformation message to the MN. There are the latest measurement results in the SCGfailureinformation message.
In last meeting, it was agreed that:
MN performs initial analysis to identify the node that caused the failure. The node that caused the failure performs root cause analysis.
In our understanding, upon receiving SCGFailureInformation message, MN can perform the similar initial analysis as the failure node in the MRO scheme. In MRO, the RLF report will first be sent to the failure node where the UE detected the RLF. The failure node can perform the initial analysis to decide the failure type and the right node to optimize the corresponding mobility parameters. Likewise, for the PSCell change failure, the MN can also decide the PSCell failure type, e.g., Too late PSCell change, Too early PSCell change or Triggering PSCell change to wrong PSCell, based on the time elapsed since the last PSCell change initialization until SCG failure and the possibly suitable cell(s). Based on the above analysis, the MN can identify the right S-NG-RAN node and send the SCGFailureInformation message to the initiating SN.
Proposal 2: The SN CHANGE REPORT message includes the PSCell failure type.
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 SN CHANGE REPORT message.
Proposal 3: The SN CHANGE REPORT message includes the new suitable target PSCell.
Finally, to retrieve more relevant information collected at the initiating SN side as part of the UE context, the MN provides the UE ID for the initiating SN to identify the UE. But in MR-DC, the MN does not know the C-RNTI of UE in the source SN. Therefore it is preferred to use the S-NG-RAN node UE X2AP ID as a reference to the UE context in the source SN. 
Proposal 4: The SN CHANGE REPORT message includes the S-NG-RAN node UE X2AP ID for the initiating SN to identify the UE.
Here we show a possible flow chart in case of too early PSCell change.

 
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]4. Conclusion
Based on the discussion in this paper, we propose the following:
[bookmark: _Toc423020280]Proposal 1: The SCG CHANGE REPORT message is introduced from MN to the initiating SN to forward SCGfailureinformation.
Proposal 2: The SCG CHANGE REPORT message includes the PSCell failure type.
Proposal 3: The SCG CHANGE REPORT message includes the new suitable target PSCell.
Proposal 4: The SCG CHANGE REPORT message includes the S-NG-RAN node UE X2AP ID for the initiating SN to identify the UE.
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Annex – TP on TS 38.423
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

	SN change report
	SN CHANGE REPORT



Start of the next change
8.4.x	SN change Report
8.4.x.1	General
The purpose of the SN Change Report procedure is to transfer 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: SN Change Report, successful operation
An M-NG-RAN node initiates the procedure by sending an SN CHANGE REPORT message to S-NG-RAN node. By sending the message M-NG-RAN node indicates to S-NG-RAN node that a SN mobility-related problem was detected.
If the SN change Report 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 SN change Report 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	SN CHANGE 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

	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

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

	CHOICE PSCell change Report Type
	M
	
	
	
	
	

	> too early PSCell change
	
	
	
	
	
	

	>>Source PSCell CGI
	M
	
	NR CGI
9.2.2.7
	CGI of source PSCell for PSCell change procedure 
	YES
	ignore

	>>Failure PSCell CGI
	M
	
	NR CGI
9.2.2.7
	CGI of PSCell where the failure occurred
	YES
	ignore

	> too late PSCell change
	
	
	
	
	
	

	>>Failure PSCell CGI
	M
	
	NR CGI
9.2.2.7
	CGI of PSCell where the failure occured 
	YES
	ignore

	>>Suitable PSCell CGI
	O
	
	NR CGI
9.2.2.7
	CGI of the new suitable PSCell
	YES
	ignore

	> triggering PSCell change to wrong PSCell
	
	
	
	
	
	

	>>Source PSCell CGI
	M
	
	NR CGI
9.2.2.7
	CGI of source PSCell for PSCell change procedure 
	YES
	ignore

	>>Failure PSCell CGI
	M
	
	NR CGI
9.2.2.7
	CGI of PSCell where the failure occurred
	YES
	ignore

	>>Suitable PSCell CGI
	O
	
	NR CGI
9.2.2.7
	CGI of the new suitable PSCell 
	YES
	ignore

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


End of the last change
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