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1	Introduction
[bookmark: _Toc474247438]Discussions on MRO for SN Change Failure have been made at RAN3#109-e, RAN3#110-e, RAN3#111-e, RAN3#112-e and RAN3#113-e meetings, and several agreements were made. 
In this document, we provide explanations, observations and proposals for the open issues and items left FFS. 
In section 2, we discuss insufficiencies of the current MRO analysis mechanism for pre-Rel-17 UEs due to PSCell change without MN involvement, content of the new message from MN to initiating SN to forward SCG failure information, which scenarios to support MRO for SN change failure in Rel-17, and we clarify the other SCG failure case that was claimed to create ambiguity in the last meeting.
In section 3, we conclude the document by presenting the summary of the main ideas.
2	Discussion
2.1	MRO for SN Change Failure for Pre-Rel-17 UEs
The following agreement has been made in the RAN3#112-e meeting:
A class 2 procedure is defined for transmitting SCGFailureInformation from the MN to the SN that caused the failure, unless class-1 is found needed to resolve the issue of intra-SN PSCell change. 
In addition, the following was discussed in the RAN3#113-e meeting the last time:
FFS how to support Intra-SN PSCell change after MN/SN initiated SN change for pre-R17 UEs.
In our view, which has also been agreed by several companies in the last meeting, additional mechanisms are needed for the support of MRO for pre-Rel-17 UEs that would still send the conventional SCG failure information message in case of an SCG failure. In particular, intra-SN PSCell change without MN involvement creates problems and this issue needs to be solved. 
In a scenario where the MN initiates an SN change that is successfully completed for a UE, or where the SN initiates an inter-SN PSCell change, the MN would be aware of the PSCell change, since the MN is directly involved in those procedures. After this PSCell change, the serving SN may initiate independently another intra-SN PSCell change via SRB3 without MN involvement. This may occur, even if it is assumed that only one of the nodes should be responsible for SCG mobility, because measurement-based mobility may not be the only trigger for PSCell changes. For example, if one layer (in this scenario the SN) is responsible for “normal” mobility, the other layer (MN here) may decide to execute load-based or service-based SN change.
After the UE connects to the PSCell that is indicated by the serving SN via SRB3, this PSCell may fail. Based on the measurements reported from the UE, this scenario would conventionally be identified as a “PSCell change failure to wrong cell”, “too early PSCell change failure” or a “too late PSCell change failure” that is caused by the last serving SN, and the SN would make own configuration changes for MRO purposes based on the below agreement from RAN3#109-e meeting:
In case of an SCG failure that is a result of an SN-initiated PSCell change, the SN initiating the last PSCell change (or the last serving SN, in case of too late SN change) is responsible to derive the needed correction for its SCG mobility configuration.
However, since the MN is not aware of the intra-SN PSCell change initiated by the serving SN, upon reception of the SCG failure information sent by the UE, MN would assume the failure is related to the SN change that MN triggered itself (or source SN) and would not forward the SCG failure information to the last serving SN based on the current agreements – it would consider the report as a consequence of the earlier SN change. Even if the MN forwards the message to the serving SN for purposes other than MRO, the MN would make own configuration changes for MRO, as it would think that the SCG failure was caused by itself (or source SN). On top of that, last serving SN would also make own configuration changes for MRO. One of the two corrective actions are not necessary and may thus worsen the performance instead of improving it (also, the statistics, if collected, would be badly impacted). The high-level signalling chart of the exemplary scenario is provided in Figure 1.
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[bookmark: _Ref70343398]Figure 1 High-level signalling chart of the described problem caused by PSCell change without MN involvement.
Thus, the considered mechanism based on a single information message sent if the MN classifies the failure as “belonging to the SN” is not sufficient for successful MRO operation at least under the given scenario and enhancements are needed. 
Observation 1: A failed intra-SN PSCell change for a pre-Rel-17 UE, if done without MN’s involvement, may lead to a wrong MRO analysis for SN change failure.
Proposal 1: RAN3 studies mechanisms for successful MRO operation for SN change failure of pre-Rel-17 UEs in all scenarios.
During the discussions in RAN3#113-e meeting, there were some companies proposing that even in case of intra-SN PSCell change without MN involvement, the “guilty” node can be the MN. However, based on the previous agreements made, the “guilty” is the node that initiated the PSCell change. If there was an intra-SN PSCell change that failed, it is the SN that shall resolve the issue – as agreed before. Some companies were claiming that the MN can correctly identify the node by looking at the measurements and “some other information” in the MN. Firstly, what “other information” can the MN use have not been clarified by the companies. Also, the measurements are not all, neither the MN may be able to interpret them (in EN-DC). 
Observation 2: Based on the previous agreements, in case of an SCG failure that is a result of an SN-initiated PSCell change, the SN initiating the last PSCell change is responsible to derive the needed correction for its SCG mobility configuration. 
Observation 3: If there is PSCell change without MN involvement, the SN that has initiated the PSCell change without MN involvement performs MRO, in case of a subsequent SCG failure.
Observation 4: MN cannot correctly identify the guilty node by looking at the measurements and “some other information” in the MN, in case an intra-SN PSCell change without MN involvement is followed by an SCG failure. 
As we have explained in the last meeting, one of the below proposed solutions can be used to overcome the above problem. Although we lean towards the first option that uses a class-1 message, option 2 that uses class-2 messages can also be adopted.
1- Option-1: 
MN always forwards the newly introduced message including SCG failure information to the last serving SN, and the last serving SN replies this message (as a response to class-1 procedure) indicating whether a PSCell change without MN involvement had been performed. MN uses the information to perform initial MRO analysis and further forwarding of the SCG failure information.
A high-level signalling chart for an exemplary scenario for this option is provided in Figure 2. Herein, it is assumed that the last PSCell change initiating node is a source SN (other than the last serving SN). As illustrated, firstly, the MN forwards the Rel-16 SCG failure information message to the last serving SN upon reception of the message from the UE. This message is needed to notify the SN about the failure. Also, if the SN is a Rel-16 implementation, it would fail to receive the newly introduced Rel-17 message, which is another reason why the Rel-16 message is always needed. Afterwards, MN transmits the newly introduced message to the SN for SON purposes. SN replies this message indicating whether a PSCell change without MN involvement had been performed. 
In case the last serving SN indicates an intra-SN PSCell change without MN involvement, the MN does not need to transmit the newly introduced message to the source SN, since the failure is caused by the last serving SN. The last serving SN can directly perform MRO. On the other hand, in case no PSCell change without MN involvement was made, the MN can transmit the newly introduced message to the source SN and the source SN can perform MRO. Note that a reply is not needed from the source SN at this step.
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[bookmark: _Ref78966929]Figure 2 High-level signalling chart of the Option-1 for an exemplary scenario.
2- Option-2: 
Rel-16 RRC transfer message, including the SCG failure information, is enhanced. MN transmits the updated message to the last serving SN upon reception of the SCG failure information message from the UE. SN can indicate whether it has initiated any intra-SN PSCell change without MN involvement using a class-2 procedure. If there was an intra-SN PSCell change without MN involvement, the MN can further transmit the newly introduced message to the last serving SN for the SN to perform MRO. If there was not a PSCell change without MN involvement, MN uses the information to perform initial MRO analysis and further forwarding of the SCG failure information.
A high-level signalling chart for an exemplary scenario for this option is provided in Figure 3. Again, it is assumed that the last PSCell change initiating node is a source SN (other than the last serving SN).
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[bookmark: _Ref78968610]Figure 3 High-level signalling chart of the Option-2 for an exemplary scenario.
Proposal 2: RAN3 adopts a solution (option-1 introduced within this contribution) where the MN always forwards the SCG failure information to the last serving SN (before making the initial analysis). Then, the last serving SN replies this message (as a response to class-1 procedure) indicating whether a PSCell change without MN involvement had been performed.
At RAN3#113-e meetings, following were agreed to be included in the new message to support pre-Rel-17 UEs:
b)	Source PSCell CGI, if available in MN
c)	Failed PSCell CGI, if available in MN 
Regarding source / failed PSCell CGI, the MN is aware what is the PSCell for a given UE only when the SN informs about each PSCell change. This is possible, but dependent on another optional feature. Therefore, it can’t be assumed the MN knows the source PSCell always. It should be noted that the problem is not only there when intra-SN PSCell change without MN involvement occurs, as there had been some misunderstanding by the companies in the last meeting. 
In case of NR-DC, if the MN is to know the PSCell, it may always read the SCG configuration provided by target SN. However, assuming such implementation would be abusive, because the design of the MR-DC is made so to spare the MN from this requirement. In case of EN-DC, the MN may not even be able to read the SCG configuration.
Observation 5: The MN is not aware what is the PSCell for a given UE, since the SN is the node that controls SCG mobility (independent from whether any intra-SN PSCell change happened). 
Observation 6: For NR-DC, the assumption that the MN always reads the SCG configuration provided by target SN to learn about the PSCell for a given UE would be abusive.
Observation 7: For EN-DC, the MN may not even be able to read the SCG configuration.
In our view, what we proposed (Option-1 and Option-2) above regarding PSCell change without MN involvement, can perfectly be used also for the MN to learn about (c), i.e., failed PSCell CGI. The MN always forwards the SCG failure information to the last serving SN, and the last serving SN replies this message indicating the failed PSCell CGI, i.e., (c).
Proposal 3: In order for the MN to know about (c), i.e., failed PSCell CGI, RAN3 adopts the solution (option-1 introduced within this contribution) where the MN always forwards the SCG failure information to the last serving SN. Then, the last serving SN replies this message indicating the failed PSCell CGI.
In case of too late handover, (b) and (c) are already known by the source / last serving SN. For Rel-17 UEs, those IEs are already reported by the UE. In case of too early handover and handover to a wrong cell, if the UE context is still there in the source SN, (b) is not needed in the message from MN to the source SN. RAN3 should work on solutions for the MN to be informed about (b) in a scenario where the source SN removes the UE context.
Proposal 4: RAN3 works on mechanisms for the MN to be informed about (b), for the scenario where the source SN removes the UE context (and source SN should be informed about it by the MN).
Furthermore, at RAN3#113, following was agreed:
If the sufficient time has passed between the SN change and the report of SCG failure, the source SN may has released the UE context when it receives SCG Failure Information.
First of all, in our view, if the UE context is removed by the source SN, which is anyway a corner case, then MRO cannot be performed. Thus, we should assume that the UE context is there in the source SN, if the source SN performs MRO. In the LTE MRO, we enabled the reference to the UE context by C-RNTI even though the source could have deleted it.
Proposal 5: As it was required in LTE MRO, keeping the UE context for the short while after completing SN change may be a mandatory part of the MRO for SN change.
From the list of proposed information, following has not been discussed much at RAN3#113:
e) Mobility Information
g) Initiating node type i.e. MN or SN
h) S-NG-RAN node UE X2AP ID
i) M-NG-RAN node UE XnAP ID
As elaborated previously in this section, (g) is needed to support MRO for pre-Rel-17 UEs. The MN can include this information, and the last serving SN can indicate whether the understanding of the MN is correct, or whether any PSCell change without MN involvement has been performed.
Proposal 6: (g) is included in the new XnAP message for carrying SCGfailureinformation.
Moreover, in case the MN concludes after an initial analysis that this is a “too late PSCell change”, then it would mean that the UE context is still there in the last serving SN. On the other hand, it is not expected for the source SN and the MN to delete the UE’s XnAP IDs and assign to another UE, since the SCG failure and the following procedures will be occurring relatively fast in case of “PSCell change to wrong PSCell” and “too early PSCell change”. If the UE context is deleted by the source SN, as stated above, we should not expect the source SN to perform MRO. Therefore, (e) is not needed to be forwarded to the initiating SN, rather (h) and (i) are included in the new message.
Proposal 7: (e) is not forwarded to the initiating SN, whereas (h) and (i) are used to identify the UE.
2.2	Scenarios for MRO for SN Change Failure
At RAN3#113-e meeting, some companies proposed to limit the scope of the WI to NR-DC scenarios. The following was FFS after discussions:
FFS whether to support EN-DC and NR-DC scenarios for SN change failure in Rel-17.
In our view, both NR-DC and EN-DC scenarios shall be covered, where the priority can be on NR-DC. However, considering the time limitation, we are also fine to focus on a gNB / en-gNB first, but eventually, limiting the scenario to address should be consulted with the plenary.
Proposal 8: Limiting the scenario to address is consulted with the plenary.
2.3	Ambiguity in SCG Failure Cases
At RAN3#113-e meeting, [3] proposed a new scenario which presumably creates ambiguity: 
After the RRC reconfiguration message for an SN change initiated by SN is received by a UE, a random access related procedure fails at the serving PSCell due to some other reason, e.g. for timing synchronization. So, an SCG failure report is produced. It is claimed that the report would confuse the source SN confused, as it presumably cannot determine whether the report is for SN change failure or other random access related procedure. 
In our view, such problem does not exist, at least because of:
1. If the UE context release request sent from the DU to the CU has been received by the CU, it is not an SN change failure, rather an RA failure.
2. If the RRC reconfiguration message has been received by the UE, all other RA procedures should be stopped. 
3. For Rel-17 UEs, target PSCell CGI would be included in SCG failure report, which would indicate the procedure that failed.
4. Failure type within SCG failure information would be set to synchReconfigFailureSCG, in case of SN change failure, whereas it would be set to randomAccessProblem, in case of RA related failure.
Proposal 9: The ambiguity proposed by [1] does not exist, because of several reasons mentioned in this document.
2.4	Scenarios for SCG MRO
In an LS sent to RAN3 [2], RAN2 asks about the scenarios where the SCG MRO may be used:
RAN2 is working on detailed signalling to support such report. Furthermore, RAN2 would like to ask RAN3’s confirmation on the necessary scenarios of such report. More specifically, RAN2 kindly requests RAN3 to confirm whether all (and if not which of) the following scenarios need to be supported for MRO in SCG Failure Report:
-	NR-DC,
-	NE-DC,
-	EN-DC, NGEN-DC.
RAN3 has not made any limitations in the work on the SCG MRO hitherto, so there is no reason to limit the scenarios at this moment. Neither the WI limits the scope of supportable scenarios.
Proposal 10: RAN3 responds to RAN2 that all of the listed scenarios are expected to be supported.
3	Conclusions
In this contribution, we have discussed various aspects of MRO for SN change failure. From those discussions we have the following observations:
Observation 1: A failed intra-SN PSCell change for a pre-Rel-17 UE, if done without MN’s involvement, may lead to a wrong MRO analysis for SN change failure.
Observation 2: Based on the previous agreements, in case of an SCG failure that is a result of an SN-initiated PSCell change, the SN initiating the last PSCell change is responsible to derive the needed correction for its SCG mobility configuration. 
Observation 3: If there is PSCell change without MN involvement, the SN that has initiated the PSCell change without MN involvement performs MRO, in case of a subsequent SCG failure.
Observation 4: MN cannot correctly identify the guilty node by looking at the measurements and “some other information” in the MN, in case an intra-SN PSCell change without MN involvement is followed by an SCG failure. 
Observation 5: The MN is not aware what is the PSCell for a given UE, since the SN is the node that controls SCG mobility (independent from whether any intra-SN PSCell change happened). 
Observation 6: For NR-DC, the assumption that the MN always reads the SCG configuration provided by target SN to learn about the PSCell for a given UE would be abusive.
Observation 7: For EN-DC, the MN may not even be able to read the SCG configuration.
According to those observations we have the following proposals:
Proposal 1: RAN3 studies mechanisms for successful MRO operation for SN change failure of pre-Rel-17 UEs in all scenarios.
Proposal 2: RAN3 adopts a solution (option-1 introduced within this contribution) where the MN always forwards the SCG failure information to the last serving SN (before making the initial analysis). Then, the last serving SN replies this message (as a response to class-1 procedure) indicating whether a PSCell change without MN involvement had been performed.
Proposal 3: In order for the MN to know about (c), i.e., failed PSCell CGI, RAN3 adopts the solution (option-1 introduced within this contribution) where the MN always forwards the SCG failure information to the last serving SN. Then, the last serving SN replies this message indicating the failed PSCell CGI.
Proposal 4: RAN3 works on mechanisms for the MN to be informed about (b), for the scenario where the source SN removes the UE context (and source SN should be informed about it by the MN).
Proposal 5: As it was required in LTE MRO, keeping the UE context for the short while after completing SN change may be a mandatory part of the MRO for SN change.
Proposal 6: (g) is included in the new XnAP message for carrying SCGfailureinformation.
Proposal 7: (e) is not forwarded to the initiating SN, whereas (h) and (i) are used to identify the UE.
Proposal 8: Limiting the scenario to address is consulted with the plenary.
Proposal 9: The ambiguity proposed by [1] does not exist, because of several reasons mentioned in this document.
The above proposals are implemented in TPs for Xn and X2 below.
Furthermore, following proposal is made concerning the LS received from RAN2 [2]:
Proposal 10: RAN3 responds to RAN2 that all of the listed scenarios are expected to be supported.
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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

	SCG MRO Information
	SCG MRO INFORMATION
	SCG MRO CONFIRM
	



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
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The purpose of the SCG MRO Information procedure is to provide information needed for executing MRO analysis related to an SCG failure for a specific UE.
The procedure uses UE-associated signalling.
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Figure 8.3.A1.2-1: SCG MRO Information, successful operation
The M-NG-RAN node initiates the procedure by sending the SCG MRO INFORMATION message to the S-NG-RAN node. 
The M-NG-RAN node includes the Initiating Node IE in the SCG MRO INFORMATION message to provide the information about the node that initiated the last PSCell change, according to the information available at the M-NG-RAN node. If the reported failure concerns a recently executed PSCell change initiated by the S-NG-RAN node that the M-NG-RAN node is not aware of, the S-NG-RAN node indicates it in the Initiating Node IE included in the SCG MRO CONFIRM message.
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Not applicable.
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Void.
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[bookmark: _Toc64447130][bookmark: _Toc66286624]9.1.2.A2	SCG MRO INFORMATION
This message is sent by the M-NG-RAN node to the S-NG-RAN node to inform about an SCG failure and to provide information for MRO analysis.
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

	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

	Initiating node
	M
	
	ENUMERATED (mn, sn, ...)
	
	YES
	ignore

	UE Report
	
	0..1
	
	
	YES
	reject

	>RRC Container
	M
	
	OCTET STRING
	For NGEN-DC and NR-DC, includes the UL-DCCH-Message as defined in subclause 6.2.1 of TS 38.331 [10] containing the FailureInformation message.
	–
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This message is sent by the S-NG-RAN node to provide the M-NG-RAN with additional information related to the SCg MRO analysis.
Direction: S-NG-RAN node  M-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

	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

	Initiating node
	M
	
	ENUMERATED (mn, sn, ...)
	
	YES
	ignore

	Failure cell ID
	M
	
	NG-RAN Cell Identity
9.2.2.9
	Cell in which UE failed
	YES
	Ignore




============ Start of ASN.1 change ==============
[ASN.1 to be added once endorsed.]
Text proposal for TS 36.423
The below text proposal is based on the endorsed BL CR in [R3-211498]. The ASN.1 will be added once the concept of the change is endorsed.

////////////////////////////////////////////////////////////////////////Change Start ///////////////////////////////////////////////////////////////////////////
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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

	Reset
	RESET REQUEST
	RESET RESPONSE
	

	X2 Setup 
	X2 SETUP REQUEST
	X2 SETUP RESPONSE
	X2 SETUP FAILURE

	eNB Configuration Update
	ENB CONFIGURATION UPDATE
	ENB CONFIGURATION UPDATE ACKNOWLEDGE
	ENB CONFIGURATION UPDATE FAILURE

	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

	Cell Activation
	CELL ACTIVATION REQUEST
	CELL ACTIVATION RESPONSE
	CELL ACTIVATION FAILURE

	SeNB Addition Preparation
	SENB ADDITION REQUEST
	SENB ADDITION REQUEST ACKNOWLEDGE
	SENB ADDITION REQUEST REJECT

	MeNB initiated SeNB Modification Preparation
	SENB MODIFICATION REQUEST
	SENB MODIFICATION REQUEST ACKNOWLEDGE
	SENB MODIFICATION REQUEST REJECT

	SeNB initiated SeNB Modification
	SENB MODIFICATION REQUIRED
	SENB MODIFICATION CONFIRM
	SENB MODIFICATION REFUSE

	SeNB initiated SeNB Release
	SENB RELEASE REQUIRED
	SENB RELEASE CONFIRM
	

	X2 Removal
	X2 REMOVAL REQUEST
	X2 REMOVAL RESPONSE
	X2 REMOVAL FAILURE

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

	SgNB Addition Preparation
	SGNB ADDITION REQUEST
	SGNB ADDITION REQUEST ACKNOWLEDGE
	SGNB ADDITION REQUEST REJECT

	MeNB initiated SgNB Modification Preparation
	SGNB MODIFICATION REQUEST
	SGNB MODIFICATION REQUEST ACKNOWLEDGE
	SGNB MODIFICATION REQUEST REJECT

	SgNB initiated SgNB Modification
	SGNB MODIFICATION REQUIRED
	SGNB MODIFICATION CONFIRM
	SGNB MODIFICATION REFUSE

	SgNB change 
	SGNB CHANGE REQUIRED
	SGNB CHANGE CONFIRM
	SGNB CHANGE REFUSE

	MeNB initiated SgNB Release
	SGNB RELEASE REQUEST
	SGNB RELEASE REQUEST ACKNOWLEDGE
	SGNB RELEASE REQUEST REJECT

	SgNB initiated SgNB Release
	SGNB RELEASE REQUIRED
	SGNB RELEASE CONFIRM
	

	EN-DC X2 Setup 
	EN-DC X2 SETUP REQUEST
	EN-DC X2 SETUP RESPONSE
	EN-DC X2 SETUP FAILURE

	EN-DC Configuration Update
	EN-DC CONFIGURATION UPDATE
	EN-DC CONFIGURATION UPDATE ACKNOWLEDGE
	EN-DC CONFIGURATION UPDATE FAILURE

	EN-DC Cell Activation
	EN-DC CELL ACTIVATION REQUEST
	EN-DC CELL ACTIVATION RESPONSE
	EN-DC CELL ACTIVATION FAILURE

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

	EN-DC X2 Removal
	EN-DC X2 REMOVAL REQUEST
	EN-DC X2 REMOVAL RESPONSE
	EN-DC X2 REMOVAL FAILURE

	EN-DC Resource Status Reporting Initiation
	EN-DC RESOURCE STATUS REQUEST
	EN-DC RESOURCE STATUS RESPONSE
	EN-DC RESOURCE STATUS FAILURE

	UE Radio Capability ID Mapping
	UE RADIO CAPABILITY ID MAPPING REQUEST
	UE RADIO CAPABILITY ID MAPPING RESPONSE
	

	SCG MRO information
	SCG MRO INFORMATION
	SCG MRO CONFIRM
	



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

	Load Indication
	LOAD INFORMATION

	Handover Cancel
	HANDOVER CANCEL

	SN Status Transfer
	SN STATUS TRANSFER

	UE Context Release
	UE CONTEXT RELEASE

	Resource Status Reporting
	RESOURCE STATUS UPDATE

	Error Indication
	ERROR INDICATION

	Radio Link Failure Indication
	RLF INDICATION

	Handover Report
	HANDOVER REPORT

	X2 Release
	X2 RELEASE

	X2AP Message Transfer
	X2AP MESSAGE TRANSFER

	SeNB Reconfiguration Completion
	SENB RECONFIGURATION COMPLETE

	MeNB initiated SeNB Release
	SENB RELEASE REQUEST

	SeNB Counter Check
	SENB COUNTER CHECK REQUEST

	SgNB Reconfiguration Completion
	SGNB RECONFIGURATION COMPLETE

	SgNB Counter Check
	SGNB COUNTER CHECK REQUEST

	RRC Transfer
	RRC TRANSFER

	Secondary RAT Data Usage Report
	SECONDARY RAT DATA USAGE REPORT

	SgNB Activity Notification
	SGNB ACTIVITY NOTIFICATION

	Data Forwarding Address Indication
	DATA FORWARDING ADDRESS INDICATION

	gNB Status Indication
	GNB STATUS INDICATION

	EN-DC Configuration Transfer
	EN-DC CONFIGURATION TRANSFER

	Trace Start
	TRACE START

	Deactivate Trace
	DEACTIVATE TRACE

	Handover Success
	HANDOVER SUCCESS

	Conditional Handover Cancel
	CONDITIONAL HANDOVER CANCEL

	Early Status Transfer
	EARLY STATUS TRANSFER

	EN-DC Resource Status Reporting
	EN-DC RESOURCE STATUS UPDATE

	Cell Traffic Trace
	CELL TRAFFIC TRACE

	F1-C Traffic Transfer
	F1-C TRAFFIC TRANSFER



////////////////////////////////////////////////////////////////////////Next Start ///////////////////////////////////////////////////////////////////////////

8.7.A1	SCG MRO Information
8.7.A1.1	General
The purpose of the SCG MRO Information procedure is to provide information needed for executing MRO analysis related to an SCG failure for a specific UE.
The procedure uses UE-associated signalling.
8.7.A1.2	Successful Operation


Figure 8.7.A1.2-1: SCG MRO Information, successful operation
The MeNB initiates the procedure by sending the SCG MRO INFORMATION message to the en-gNB. 
The MeNB includes the Initiating Node IE in the SCG MRO INFORMATION message to provide the information about the node that initiated the last PSCell change, according to the information available at the MeNB. If the reported failure concerns a recently executed PSCell change initiated by the en-gNB that the MeNB is not aware of, the en-gNB indicates it in the Initiating Node IE included in the SCG MRO CONFIRM message.
8.7.A1.3	Unsuccessful Operation
Not applicable.
8.7.A1.4	Abnormal Conditions
Void.

////////////////////////////////////////////////////////////////////////Next Start ///////////////////////////////////////////////////////////////////////////

9.1.2.A2	SCG MRO INFORMATION
This message is sent by the MeNB to the en-gNB to inform about an SCG failure and to provide information for MRO analysis.
Direction: MeNB  en-gNB.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.13
	
	YES
	reject

	MeNB UE X2AP ID
	M
	
	eNB UE X2AP ID
9.2.24
	Allocated at the MeNB
	YES
	reject

	SgNB UE X2AP ID
	M
	
	en-gNB UE X2AP ID
9.2.100
	Allocated at the en-gNB
	YES
	reject

	MeNB UE X2AP ID Extension
	O
	
	Extended eNB UE X2AP ID
9.2.86
	Allocated at the MeNB.
	YES
	reject

	Initiating node
	M
	
	ENUMERATED (mn, sn, ...)
	
	YES
	ignore

	UE Report
	
	0..1
	
	
	YES
	reject

	>RRC Container
	M
	
	OCTET STRING
	Includes the UL-DCCH-Message as defined in subclause 6.2.1 of TS 38.331 [31] containing the FailureInformation message.
	–
	



9.1.2.A2	SCG MRO CONFIRM
This message is sent by the en-gNB to provide the M-NG-RAN with additional information related to the SCg MRO analysis.
Direction: en-gNB  MeNB.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.13
	
	YES
	reject

	MeNB UE X2AP ID
	M
	
	eNB UE X2AP ID
9.2.24
	Allocated at the MeNB
	YES
	reject

	SgNB UE X2AP ID
	M
	
	en-gNB UE X2AP ID
9.2.100
	Allocated at the en-gNB
	YES
	reject

	MeNB UE X2AP ID Extension
	O
	
	Extended eNB UE X2AP ID
9.2.86
	Allocated at the MeNB.
	YES
	reject

	Initiating node
	M
	
	ENUMERATED (mn, sn, ...)
	
	YES
	ignore

	Failure cell ID
	M
	
	ECGI
9.2.14
	Cell in which UE failed
	YES
	Ignore



////////////////////////////////////////////////////////////////////////Next Start ///////////////////////////////////////////////////////////////////////////

[ASN.1 to be added once endorsed.]
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