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1. Introduction

At TSG-RAN WG3 #114-e meeting, some agreements on support of SN change failure in case of MR-DC had been achieved and there is still some FFS which needs further discuss as below. 
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 contribution, we continue to discuss these open issues.
2. Discussion
2.1 Whether to use the same signaling flow for Pre-R17 and R17 UE
We prefer to use the same signaling flow for Pre-R17 and R17 UE for the following reason:
1.Considering to support other MR-DC scenarios in the future, MN cannot decode SCG failure container for R17 UE in EN-DC scenario and have to forward SCG failure report to SN which is the same with Pre-R17 UE.
2. In my opinion, it is better for last serving SN rather than MN to make MRO final analysis because SN can directly use its own configuration to detect MRO failure type. Although MN can detect MRO failure type for R17 UE, extra work is needed for MN OAM to maintain SN configuration.
Proposal 1: It is proposed to use the same signaling flow for Pre-R17 and R17 UE.
In last RAN3 meeting, the following agreement has been achieved at the first round:
	SCGFailureInformation should be forwarded to source SN which triggered the last SN change if there is no intra-SN PSCell change in last serving SN, and to last serving SN if there is intra-SN PSCell change.


The following agreements  have been achieved at the second round. 
	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.


In my understand, MN may be aware of intra-SN PSCell change for R17 UE. but if we agree to use the same signaling flow for Pre-R17 and R17 UE, MN shall always forward SCG failure report to last serving SN, i.e. the first agreement is not needed.
Proposal 2: If we agree to use the same signaling flow for Pre-R17 and R17 UE, the first agreement shall be discarded.
2.2 Which node makes final analysis?
In last RAN3 meeting, we agreed solution B1-1.There is an example to illustrate it as below.
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Figure 1 SN change procedure - SN initiated
Step1: MR-DC is established. 

Step2: SN1 initiate an successful SN change from SN1 to SN2.

Step3: SCG failure occurs shortly after successful SN change.

Step4: MN receives SCG Failure information message from Uu interface.
Step5: MN always forward SCG failure report to last serving SN.
If the failure is brought by the last serving SN, step 6/7 is not needed, or the second class 2 procedure is initiated.
If the second class 2 procedure is needed, there are two solutions for which SN is responsible to make final analysis on PSCell change failure type.

Option 1: it is the last serving SN, i.e. SN2 in figure 1 make final analysis and then inform other node to make optimization in subsequent class 2 procedure.
Option 2: SN which needs to make optimization to make final analysis and then optimize its own configuration. It is the SN1 in figure 1 if SN2 detect too early PSCell change failure type and then provide SCG failure report to SN1 by step6/7.
For Option 1, SN2 is responsible to analyze the PSCell change failure type. If it is a too early PSCell change failure type, SN2 shall initiate the second class 2 procedure, and then MN inform SN1 to make optimization on too early PSCell change failure type by Step 7. We can see that the second class 2 procedure is similar as legacy handover report message.
For Option 2, if SN2 detect a too early PSCell change failure type after Step 5, SN2 will initiate the second class 2 procedure to inform MN there is no need to make optimization for SN2, and then MN shall inform SN1 to make analysis by Step 7. SN1 will make final analysis and then make optimization. 
Comparing the two options, we prefer option1, i.e. the last serving SN shall take the responsibility to make final analysis for the following reasons:

1. For legacy MRO, it is the failure node to make MRO analysis. To align with legacy MRO method, in MR-DC it is better for the last serving SN to do so.
2. Given different configurations for SN1 and SN2 to detect PSCell change failure type, there may be different PSCell change failure type result, therefore, it may be better for one node to make final analysis.
3. If SN1 is eNB and SN2 is gNB, when SCG failure occurs in gNB, SN1 cannot decode the container of SCG failure to make analysis.
Proposal 3: It is proposed for RAN3 to discuss the two options on which node shall make final MRO analysis. We prefer option 1.
2.3 New IE in the first class 2 procedure
For the new class 2 procedure from MN to SN, the following IE may be included：
1） SCG failure information from UE

2） Whether needs to add SN after SCG failure? if needed, the next suitable PSCell CGI
3） For Pre-Rel-17 UE case, without enhanced SCG failure information, MN may provide SN with source PSCell CGI, Failed PSCell CGI for SN detecting PSCell change failure type, if available in MN.
4） UE history information
Here we discuss the new IE above in class 2 procedure.
Whether needs to add SN and the next suitable PSCell
Which node is responsible for deciding whether to add SN after SCG failure and selecting the next suitable PSCell. It is mainly three methods:

1. MN takes the responsibility.
2. SN takes the responsibility.

3. Both MN and SN. The decision on adding SN and the next suitable PSCell is optional present in class 2 procedures. MN may send them to SN. SN may accept MN’s suggestion or select by itself.

	
	Pros
	cons

	MN is responsible
	1. MN may decode SCG failure information and collect all failure related information.
2. SN may have remove UE context when receiving SCGFailureInformation from MN.
	1. For EN-DC, MN cannot decode SCG failure information and cannot select the next suitable PSCell.



	SN is responsible
	1. For EN-DC, only SN can decode SCG failure information.
	1. SN cannot trigger SN addition procedures. So, SN have to inform MN about the next suitable PSCell to let MN trigger SN addition procedures. It is relatively too complicated.

	Both MN and SN are involved
	If MN can decode  SCG failure information and make decision, MN would send the next suitable PSCell to SN. On the contrary, if MN cannot decode  SCG failure information,  MN cannot give any recommendation. This method may apply to many scenarios in MR-DC.

	All SCG failure related information should be sent from MN to SN.


Considering to support all MR-DC scenarios in the future and Pre-Rel-17 UE case, the solution of both MN and SN are responsible to  make decision may apply for all the cases.
Proposal 4: It is proposed that MN optionally provide SN with decision on whether to add SN and the next suitable PSCell. SN may accept MN’s suggestion or select another PSCell by itself.
UE history information
There are two benefits for introducing correlated MN and SN UE history information in the new class 2 procudure.
a. For Pre-Rel-17 UE, there may be a case that SN has removed UE context while previous PSCell CGI is needed for SN to make the failure detection. To transfer previous PSCell information from MN to SN, UHI could be reused. MN maintains correlated MN and SN UHI which include PSCell information as agreed in UE History Information in EN-DC issue at last RAN3 meeting.
b. If the next suitable PSCell is selected by SN, PSCell selection auxiliary information, e.g. UE history nformation, may be needed by SN for selecting the next suitable PSCell. 
Proposal 5: It is proposed to include UE history information in the initiating message in the new class 2 procedure.

Proposal 6: It is proposed to include the following IE in the first class 2 procedure.
1） SCG failure information from UE

2） Indicator for Whether to add SN and the next suitable PSCell CGI. Optional present.
3） Source PSCell CGI and Failed PSCell CGI, if available in MN.

4） UE history information.
2.4 New IE in the second class 2 procedure
As discussed in subsection 2.2 on which node makes final analysis, if it is the last serving SN to make final analysis, the second class 2 procedure is similar as legacy handover report message. The following IE may be included：

1） PSCell change failure type.
2） Source PSCell CGI，Target PSCell CGI，Failed PSCell CGI
3） Indicator for Whether to add SN and the next suitable PSCell CGI
There are some examples showing how to use 1), 2) and 3). 
1.  SCG failure occur shortly after successful PSCell change from cell 1 in SN1 to cell 2 in SN2, too early PSCell change failure type may be detected. After receiving above information from SN2, MN may conclude that Source PSCell CGI needs optimization for 1) and 2) and then inform cell 1 in SN1 to make optimization.
2.  SCG failure occur shortly after successful PSCell change from cell 1 in SN1 to cell 2 in SN2, to wrong PSCell change failure type may be detected. If the more suitable target PSCell shall be cell3 in SN2, for 2), the Source PSCell CGI is cell 1 in SN1, Target PSCell CGI and Failed PSCell CGI is cell 2 in SN2. And for 3), the next suitable PSCell is cell3 in SN2. If the PSCell change is initiated by SN1, MN shall inform cell 1 in SN1 to make optimization. If the PSCell change is initiated by MN, MN shall optimize its own configuration.
3. After UE have stay in cell 2 in SN2 for a relatively long period of time and then SCG failure occur, too late PSCell change failure type may be detected. Cell 2 may first optimize its own configuration and then send the second class 2 message to MN. MN may make optimization in order to trigger PSCell change to 3) earlier.
Proposal 7: It is proposed to include the following IE in the second class 2 procedure.

1） PSCell change failure type.

2） Source PSCell CGI，Target PSCell CGI，Failed PSCell CGI
3） Indicator for Whether to add SN and the next suitable PSCell CGI
In figure 1, when receiving the second class 2 procedure, MN may need to inform SN1 to make optimization by step 7. If it is the last serving SN to make final analysis, MN only need to propagate the second class 2 procedure to SN1. Therefore, I believe the message in step 7 in figure 1 can use the same procedure as the second class 2 procedure.
Proposal 8: when receiving the second class 2 procedure, if MN have to inform other SN to make optimization, the same class 2 procedure shall be initiated by MN.
3. Conclusion
Proposal 1: It is proposed to use the same signaling flow for Pre-R17 and R17 UE.
Proposal 2: If we agree to use the same signaling flow for Pre-R17 and R17 UE, the first agreement shall be discarded.
Proposal 3: It is proposed for RAN3 to discuss the two options on which node shall make final MRO analysis. We prefer option 1.

Proposal 4: It is proposed that MN optionally provide SN with decision on whether to add SN and the next suitable PSCell. SN may accept MN’s suggestion or select another PSCell by itself.

Proposal 5: It is proposed to include UE history information in the initiating message in the new class 2 procedure.

Proposal 6: It is proposed to include the following IE in the first class 2 procedure.

1） SCG failure information from UE

2） Indicator for Whether to add SN and the next suitable PSCell CGI. Optional present.
3） Source PSCell CGI and Failed PSCell CGI, if available in MN.

4） UE history information.
Proposal 7: It is proposed to include the following IE in the second class 2 procedure.

1） PSCell change failure type.

2） Source PSCell CGI，Target PSCell CGI，Failed PSCell CGI
3） Indicator for Whether to add SN and the next suitable PSCell CGI
Proposal 8: when receiving the second class 2 procedure, if MN have to inform other SN to make optimization, the same class 2 procedure shall be initiated by MN.
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8
XnAP procedures

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 Information
	SCG FAILURE INFORMATION

	SCG Failure Report
	SCG FAILURE REPORT


8.3.X
SCG Failure Information
8.3.X.1
General

The purpose of the SCG Failure Information procedure is to transfer SCG failure related information from M-NG-RAN to S-NG-RAN.
The procedure uses UE-associated signalling.

8.3.X.2
Successful Operation
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Figure 8.3.X.2-1: SCG Failure Information procedure, successful operation.

The M-NG-RAN-NODE initiates the procedure by sending the SCG FAILURE INFORMATION message to the S-NG-RAN-NODE, and then S-NG-RAN which is the last serving S-NG-RAN makes final analysis on PSCell change failure type.
If M-NG-RAN-NODE decides to add SN after SCG Failure, Adding next SN Indicator IE shall be included. If MN selects the next suitable PSCell, Next PSCell IE shall be included. Upon reception of next SN Indicator IE and Next PSCell IE, S-NG-RAN-NODE may use it to detect PSCell change failure type or select another next PSCell by itself.
Upon reception of UE History Information IE, S-NG-RAN-NODE shall use it to assist the next PSCell selection.
S-NG-RAN perform PSCell change failure type analysis

8.3.X.3
Abnormal Conditions 

Not applicable.
8.3.Y
SCG Failure Report
8.3.Y.1
General

The purpose of the SCG Failure Report procedure is to transfer SCG failure related information between M-NG-RAN and S-NG-RAN. 
The procedure uses non UE-associated signalling.
8.3.Y.2
Successful Operation
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The S-NG-RAN-NODE initiates the procedure by sending the SCG FAILURE REPROT message to the M-NG-RAN-NODE or The M-NG-RAN-NODE initiates the procedure by sending the SCG FAILURE REPROT message to the S-NG-RAN-NODE.
If the PSCell change failure type IE is set to "PSCell change too early", "PSCell change too late" or "PSCell change to wrong cell", the detection is made according to TS 38.300.
Source PSCell IE and Target PSCell IE shall be included in SCG FAILURE REPROT message to indicate the CGI of source and target PSCell for PSCell change procedure.
Failed PSCell IE shall be included in SCG FAILURE REPROT message to indicate CGI of PSCell where SCG failure occurs.
Next SN Indicator IE and Next PSCell IE may be included in SCG FAILURE REPROT message to indicate whether to add SN after SCG Failure and the next suitable PSCell.
If M-NG-RAN-NODE receives SCG FAILURE REPROT message, it may initiate another SCG FAILURE REPROT message to other S-NG-RAN-NODE if there is other S-NG-RAN-NODE needs to make optimization.
If M-NG-RAN-NODE receives SCG FAILURE REPROT message, it may perform optimization on PSCell change failure.
8.3.Y.3
Abnormal Conditions 

Not applicable.
9.1.2.X
SCG FAILURE INFORMATION
This message is sent by M-NG-RAN-NODE to transfer SCG failure related information to S-NG-RAN-NODE.

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
	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

	Source PSCell
	O
	
	9.2.3.25
Target Cell Global ID
	CGI of source PSCell for PSCell change procedure
	YES
	ignore

	Failed PSCell
	O
	
	9.2.3.25
Target Cell Global ID
	CGI of PSCell where SCG failure occurs.
	YES
	ignore

	SCG Failure Information Container
	M
	
	OCTET STRING
	scgFailureInfo as defined in subclause 11.2.2 in TS 38.331 [10].
	YES
	ignore

	Adding next SN Indicator
	O
	
	ENUMERATED (true, …)
	Indicates whether to add SN after SCG Failure.
	YES
	ignore

	Next PSCell
	C-

if Adding next SN Indicator
	
	9.2.3.25
Target Cell Global ID
	The next suitable PSCell if MN provides the suggestion. This IE may be present only if Adding next SN Indicator IE is present.
	YES
	ignore

	UE History Information
	O
	
	9.2.3.64
	
	YES
	ignore


	Condition
	Explanation

	if Adding next SN Indicator
	This IE shall be present if the Adding next SN Indicator IE is present


9.1.2.Y
SCG FAILURE REPORT
This message is sent between M-NG-RAN-NODE and S-NG-RAN-NODE to transfer SCG failure event.

Direction: M-NG-RAN node ( S-NG-RAN node or 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
	ignore

	PSCell change failure type
	M
	
	ENUMERATED (PSCell change too early, PSCell change to wrong cell, PSCell change too late. …)
	
	YES
	ignore

	Source PSCell
	M
	
	9.2.3.25
Target Cell Global ID
	CGI of source PSCell for PSCell change procedure
	YES
	ignore

	Failed PSCell
	M
	
	9.2.3.25
Target Cell Global ID
	CGI of PSCell where SCG failure occurs.
	YES
	ignore

	Next SN Indicator
	O
	
	ENUMERATED (true, …)
	Indicates whether to add SN after SCG Failure.
	YES
	ignore

	Next PSCell
	O
	
	9.2.3.25
Target Cell Global ID
	The next suitable PSCell if MN provides the suggestion.
	YES
	ignore

	SCG Failure Information Container
	M
	
	OCTET STRING
	scgFailureInfo as defined in subclause 11.2.2 in TS 38.331 [10].
	YES
	ignore
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