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1. Introduction
The MRO for SN Change Failure was discussed during RAN3#114bis-e meeting. 
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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:
For Rel-17 UE:
In case of a PSCell change failure, when the SN is responsible for SCG mobility, the MN forwards the SCGFailureInformation to the SN initiating the last PSCell change (or the last serving SN, in case of too late SN change).
For Pre-Rel-17 UE:
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.
Source SN may not have UE context when it receives SCG Failure Information. 
It is FFS whether new requirement is needed to let source SN save UE context for some time after successful SN change.
 Keep RAN3 agreement to include the following IEs in the new XnAP message from MN to the SN that cause the problem besides SCGFailureInformation
b)	Source PSCell CGI, if avaliable in MN
c)	Failed PSCell CGI, if available in MN  
Not include the following IEs in the in the new XnAP message from MN to the SN that cause the problem in Rel-17
1. PSCell failure type
f)   UE history information
	g)   Initiating node type i.e. MN or SN
j)    Indicator for Whether to add SN
Not include the following IEs in the in the new XnAP message from the last serving SN to the MN in Rel-17
e)	SCG MRO Information Response, if the existing class 1 procedure is used
f)	PSCell change failure type
Include h)  S-NG-RAN node UE X2AP ID and i)  M-NG-RAN node UE XnAP ID in the new Xn message from the MN to the source SN.
Note: The agreement doesn’t mean the source SN always has the UE context (see proposal 1). 
WA: Including the following IEs in in the S-NODE CHANGE REQUIRED message
1. Mobility Information
1. Source PSCell CGI
The mobility information discussion is related with the presence of the UE AP ID
Continue to discuss d) Suitable PSCell CGI, e) Mobility Information in the XnAP message from MN to the source SN in the second round.
Continue to discuss the IEs in the message from the MN to the last serving SN.
RAN3 to review if and how to avoid duplication with the Rel.15 S-RLF signalling.
Continue to discuss the IEs from the last serving SN to the MN
Consider how to capture the MN behavior in stage 2.
To be continued...
In this paper, we’ll give our considerations based on the agreements and open issues.
3. Discussion
3.1 IEs in in the S-NODE CHANGE REQUIRED message
WA: Including the following IEs in in the S-NODE CHANGE REQUIRED message
1) Mobility Information
2) Source PSCell CGI
The mobility information discussion is related with the presence of the UE AP ID
For RLF case, the RLF report can be delayed to report. In this way, the UE can keep the RLF report for at most 48h. It is highly possible that the source node may not have UE context.
During the email discussion, it was argued that when the source SN receives the UE CONTEXT RELEASE message, it may release radio and C-plane related resources associated to the UE context. It was agreed that the source SN may not have UE context when it receives SCG Failure Information forwarded from the MN. In our understanding, first, when the UE detects the SCG failure, it will immediately report the SCG FAILURE INFORMATION message to the MN. If the source SN is responsible for the SCG failure, it requires that the time since the PSCell change until the SCG failure in target SN should be below the time threshold, e.g., Tstore_ue_cntxt. Consequently, if the source SN supports the PSCell change report function, it is reasonable that the source SN can keep the UE context for the time indicated by the Tstore_ue_cntxt. This can be the source SN implementation. 
Furthermore, if the target SN supports the PSCell change report function, it can delay the sending of the UE CONTEXT RELEASE message, e.g., to make sure that the UE has connected for Tstore_ue_cntxt. In this way, it can also ensure that the source SN node can have the UE context.
Based on the above implementations on the source SN and/or the target SN, the source SN can have the UE context. In this way, the 1) mobility information should not be provided in the S-NODE CHANGE REQUIRED message.
For 2) source PSCell CGI, as agreed in previous meeting, the MN can perform the initial analysis. Therefore, it is expected that the MN will always store the PSCell change related information for the UE. Consequently, if the MN knows that the last serving SN node is not the right node, it can find the source SN node information based on the stored context.
Proposal 1: Both 1) mobility information and 2) source PSCell CGI are not needed in the S-NODE CHANGE REQUIRED message.
3.2 IEs in the new Xn message from MN to SN
Continue to discuss d) Suitable PSCell CGI, e) Mobility Information in the XnAP message from MN to the source SN in the second round.
Continue to discuss the IEs in the message from the MN to the last serving SN.
RAN3 to review if and how to avoid duplication with the Rel.15 S-RLF signalling.
Upon the PSCell change failure, the UE sends SCGFailureInformation or SCGFailureInformationEUTRA message. In both of the messages, there are possible measurement results, e.g., MeasResult2NR or MeasResult2EUTRA that can be decoded by the MN. 
SCGFailureInformation-IEs ::=            SEQUENCE {
    failureReportSCG                         FailureReportSCG                    OPTIONAL,
    nonCriticalExtension                     SCGFailureInformation-v1590-IEs     OPTIONAL
}

SCGFailureInformation-v1590-IEs ::=       SEQUENCE {
    lateNonCriticalExtension                OCTET STRING                        OPTIONAL,
    nonCriticalExtension                    SEQUENCE {}                         OPTIONAL
}

FailureReportSCG ::=                       SEQUENCE {
    failureType                                    ENUMERATED {
                                                               t310-Expiry, randomAccessProblem,
                                                               rlc-MaxNumRetx,
                                                               synchReconfigFailureSCG, scg-ReconfigFailure,
                                                               srb3-IntegrityFailure, other-r16, spare1},
    measResultFreqList                          MeasResultFreqList                                                      OPTIONAL,
    measResultSCG-Failure                      OCTET STRING (CONTAINING MeasResultSCG-Failure)                OPTIONAL,
    ...,
    [[
    locationInfo-r16                            LocationInfo-r16            OPTIONAL,
   failureType-v1610                        ENUMERATED {scg-lbtFailure-r16, beamFailureRecoveryFailure-r16,
                                                        t312-Expiry-r16, bh-RLF-r16, spare4, spare3, spare2, spare1} OPTIONAL
    ]]
}

MeasResultFreqList ::=                   SEQUENCE (SIZE (1..maxFreq)) OF MeasResult2NR


SCGFailureInformationEUTRA-IEs ::=           SEQUENCE {
    failureReportSCG-EUTRA                           FailureReportSCG-EUTRA                      OPTIONAL,
    nonCriticalExtension                              SCGFailureInformationEUTRA-v1590-IEs                                    OPTIONAL
}

SCGFailureInformationEUTRA-v1590-IEs ::=  SEQUENCE {
    lateNonCriticalExtension                  OCTET STRING            OPTIONAL,
    nonCriticalExtension                               SEQUENCE {}                  OPTIONAL
}

FailureReportSCG-EUTRA ::=                       SEQUENCE {
    failureType                                           ENUMERATED {
                                                                       t313-Expiry, randomAccessProblem,rlc-MaxNumRetx,
                                                                             scg-ChangeFailure, spare4,
                                                                             spare3, spare2, spare1},
    measResultFreqListMRDC                             MeasResultFreqListFailMRDC                                                   OPTIONAL,
    measResultSCG-FailureMRDC                         OCTET STRING                                                         OPTIONAL,
    ...,
    [[
    locationInfo-r16                                    LocationInfo-r16                                                         OPTIONAL
    ]]
}

MeasResultFreqListFailMRDC ::=      SEQUENCE (SIZE (1.. maxFreq)) OF MeasResult2EUTRA
If the MN decides to continue the DC for the UE and it can decode the measurement results, it is highly anticipated that the MN selects a new target PSCell based on the received measurement results. 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 SN node responsible for the SCG failure. It depends whether the source SN or the last serving SN is the responsible node.
In other hand, if the MN decides not to continue the DC configuration for the UE or there is no any measurement result which can be decoded by the MN, it depends on MN implementation whether to include the new suitable target PSCell in the XnAP message SCG Failure Information.
Proposal 2: Includes d) Suitable PSCell CGI in the new XnAP message to the source SN, if the MN decides to configure DC.
Proposal 3: Includes d) Suitable PSCell CGI in the new XnAP message to the last serving SN, if the MN decides to configure DC.
For e) mobility information, as the aforesaid analysis in section 3.1, the source node can maintain the related UE context. With the presence of the UE AP ID, the source node can correlate the stored mobility information with the received UE AP ID. As a result, the e)mobility information is not needed.
Proposal 4: e) Mobility information is not needed in the XnAP message from MN to the source SN in the second round.
Based on the agreements and the above proposals, there are b) source PSCell CGI, c)Failed PSCell CGI, h)  S-NG-RAN node UE X2AP ID, i)  M-NG-RAN node UE XnAP ID and d) suitable PSCell CGI from the MN to the SN node responsible for the SCG failure. There is no duplication with the Rel.15 S-RLF signalling, e.g. SCGFailureInformation or SCGFailureInformationEUTRA message.
Observation: There is no duplication information of b) source PSCell CGI, c)Failed PSCell CGI, h)  S-NG-RAN node UE X2AP ID, i)  M-NG-RAN node UE XnAP ID and d) suitable PSCell CGI with the Rel-15 S-RLF signalling.
3.3 IEs from the last serving SN to the MN
Continue to discuss the IEs from the last serving SN to the MN
As stated in the agreed solution B1-1, only in case that the last serving SN is not responsible for the SCG failure, the second class 2 procedure is sent to MN. In this way, the reception of the second class 2 message has implicitly indicated to MN to forward the SCG Failure Report to the source SN. Generally speaking, the MN can store the SCGfailureinformation received from UE. Therefore, it is not needed for the last serving SN to resend back the SCGfailureinformation to the MN. 
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.
On the other hand, the source SN can get all the information in the SCGfailureinformation from the MN. It is preferred that the source SN can perform the MRO analysis based on the SCGfailureinformation without any other information from the last serving SN.
Proposal 5: No IEs on the analysis is needed from the last serving SN to the MN.
3.4 MN behaviour in stage 2
Consider how to capture the MN behavior in stage 2.
In last meeting, we agreed different procedures for Pre-Rel-17 UE and Rel-17 UE. It is worth noting that different MN behaviours are for different UEs. For Pre-Rel-17 UE, the MN cannot know the source and failure PSCell information. It just forwards the SCGfailureinformation to the last serving SN or further to the source SN. For Rel-17 UE, the MN can know the source and failure PSCell information and perform initial analysis based on the received SCGfailureinformation message from UE. The MN can identify the right SN node and forward the SCGfailureinforamtion with the initial analysis results. 
In stage 2, we can give general descriptions of MN behaviours for both Pre-Rel-17 and Rel-17 UEs.
Proposal 6: Capture the MN behaviours in stage 2 as showed in the Annex.
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Based on the discussion in this paper, we propose the following:
[bookmark: _Toc423020280]Observation: There is no duplication information of b) source PSCell CGI, c)Failed PSCell CGI, h)  S-NG-RAN node UE X2AP ID, i)  M-NG-RAN node UE XnAP ID and d) suitable PSCell CGI with the Rel-15 S-RLF signalling.
Proposal 1: Both 1) mobility information and 2) source PSCell CGI are not needed in the S-NODE CHANGE REQUIRED message.
Proposal 2: Includes d) Suitable PSCell CGI in the new XnAP message to the source SN, if the MN decides to configure DC.
Proposal 3: Includes d) Suitable PSCell CGI in the new XnAP message to the last serving SN, if the MN decides to configure DC.
Proposal 4: e) Mobility information is not needed in the XnAP message from MN to the source SN in the second round.
Proposal 5: No additional IEs on the analysis is needed from the last serving SN to the MN.
Proposal 6: Capture the MN behaviours in stage 2 as showed in the Annex.
Annex – 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 change failures, the UE makes the SCG Failure Information available to the MN. If the MN can perform an initial analysis, it transfers the SCG Failure Information together with the analysis results to the relevant SN which is responsible for the PSCell change failures (see the section 13.x in TS 37.340 [21]). Otherwise, the MN transfers the SCG Failure Information to the last serving SN. If needed, the MN transfer the SCG Failure Information to the source SN (see the section 13.x in TS 37.340 [21]).
End of the last change
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