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1. Introduction

MRO for SN change failure issue is postponed to R17. In this contribution, we make some analysis and provide proposals on the detection of too late, too early, and wrong SN change failure in case of MR-DC.
2. Discussion
2.1 who collect failure information, SN or MN?
The SN Change procedure is initiated either by MN or SN and is used to transfer a UE context from a source SN to a target SN and to change the SCG configuration in UE from one SN to another. MN acts as anchor during SN change procedures and can collect information from source SN and target SN, while neither source SN nor target SN is suitable to handle this.
Take SN initiated too early SN change as an example i.e. an SCG failure occurs shortly after a successful SN change from the source SN to the target SN. SCG failure happens after step 6 in figure 1 and MN makes decisions for UE, making UE to re-establish the radio link connection in the source SN.
 It is possible that the source SN has already released the UE context when SCG failure happened shortly after UE access to the target SN node. In this case, SN node does not have the information which is necessary for detecting SN change failure. The similar issue exists for SN change to wrong SN
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Figure 1 SN initiated SN change procedure

Since the SN does not have the necessary information for SN change failure detection, it is impossible for the SN node to detect the SN change failure events without extra information received.
Proposal 1: It is proposed MN to take the role of collecting information for analysis SN change failure.
2.2 How to collect failure information

MN is responsible for collecting SN change failure information and there are two solutions: MN alone and UE assistant.
solution 1: MN alone
During the SN change procedure, MN always keep the UE context and record the UE-related information about the source SN and the target SN. MN can also receive the measurement result included in the SCGFailureInformation message.
One extra requirement for this solution is that the MN should know the PSCell ID of UE in the SN node. However, it is already supported to let SN report PSCell ID to support location report procedure, there is no extra specification impact on this point.
solution 2: UE assistant:

Except for MN taking the responsibility for collecting UE-related SN change failure information, another solution is that the UE  records this information and sends to the network in the SCGFailureInformation message. Similar to RLF report, in this solution, previousPSCellId, failedPSCellId, timeConnFailure, connectionFailureType should be introduced in the SCGFailureInformation message. After the MN node receives SCGFailureInformation message, it could further forward it to SN node and let SN make the final analysis. The parameters introduced in the UE report could be defined as below:
· previousPSCellId: the source PSCell of the last SN change;
· failedPSCellId: the PSCell in which RLF is detected or the target PSCell of the failed SN change;
· timeConnFailure :the time elapsed since the last SN change initialization until connection failure;
· connectionFailureType: radio link failure or SN change failure.
Compare the above two solutions, solution 1 need more memory and processing for MN recording UE-related information such as PSCell change. solution 2 has UE impact but is aligned with already exist method for MRO analysis. It is suggested that RAN2 discuss the UE impact in solution 2 first and then RAN3 make the decision.
Proposal 2: It is proposed to discuss the above two solutions and which solution should be adopted needs input from RAN2.
2.3 How to transfer failure information to SN
For too late SN change, there is no SN change triggered. Both MN and SN may optimize configuration for SN change.
For too early SN change, source SN may optimize configuration in case of SN initiated SN change procedure.
For SN change to wrong SN, it is similar with too early SN change.
In one word, SN may optimize configuration for SN change failure. 
MN collects all failure information and should transfer this to SN. There are two solutions:

Solution1:

Similar with NG-RAN sending RLF Report to failure cell in RLF indication message, MN sends SN change failure information to SN node in Xn interface where an SCG failure occurs. Receive the message, SN shall analysis failure information and adjust inappropriate parameter. If other SN node needs optimization, message similar as HO Report shall be used to inform other SN.
Solution2:
MN shall analysis failure information and inform related SN to optimize configuration directly.
Solution1 is aligned with already exist MRO procedures, and Solution2 is relatively simple. We have no preference.
Proposal 3: It is proposed RAN3 to discuss these two solutions.
3. Conclusion
Proposal 1: It is proposed MN to take the role of collecting information for analysis SN change failure. 
Proposal 2: It is proposed to discuss the above two solutions and which solution should be adopted needs input from RAN2.
Proposal 3: It is proposed RAN3 to discuss these two solutions.
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