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1. Introduction
[bookmark: OLE_LINK18]In R17, intra-NR SCG failure report was introduced. In R18, MR-DC SCG failure is considered. In this paper, we’ll give our initial analysis on the potential scenarios. Besides, some impacts on both LTE and NR specifications are provided as well. 
2. Discussion
2.1 MR-DC SCG failure scenario
For NR-NR DC, it has been introduce in R17. In R17, intra-NR SCG failure report scheme was introduced. It was supported for both R17 and Pre-R17 UEs. For the Pre-R17 UE, there is no impact on the RAN2. For R17 UEs, some new IEs were introduced into the SCGFailureInformation message in TS38.331, including previous PSCell info, failure PSCell, time info between the reception of PSCell change and the SCG failure and RA related info. 
SCGFailureInformation-IEs ::=            SEQUENCE {
    failureReportSCG                         FailureReportSCG                    OPTIONAL,
    nonCriticalExtension                     SCGFailureInformation-v1590-IEs     OPTIONAL
}

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

FailureReportSCG ::=                       SEQUENCE {
…
    [[
    previousPSCellId-r17               SEQUENCE {
        physCellId-r17                     PhysCellId,
        carrierFreq-r17                    ARFCN-ValueNR
    }                                                           OPTIONAL,
    failedPSCellId-r17                 SEQUENCE {
        physCellId-r17                     PhysCellId,
        carrierFreq-r17                    ARFCN-ValueNR
     }                                                          OPTIONAL,
    timeSCGFailure-r17                 INTEGER (0..1023)        OPTIONAL,
    perRAInfoList-r17                  PerRAInfoList-r16          OPTIONAL
    ]]
}
Observation 1: In R17, for intra-NR SCG failure, RAN2 introduced the previousPSCellId, failedPSCellId, timeSCGFailure and RA info reported from UE in TS38.331.
Proposal 1: The enhancements in R17 in RAN2 TS38.331 is baseline for R18 MRO for MR-DC SCG failure.
In RAN3 TS38.423, we added the SN mobility information and source PSCell information into the S-NODE CHANGE REQUIRED message. For Pre-R17 UE, two class-2 messages are introduced to finally decide the right SN responsible for the SCG failure. One is the SCG FAILURE INFORMATION REPORT message, the other is the SCG FAILURE TRANSFER message. For R17 UE, the MN can identify the right SN node and directly sends the SCG FAILURE INFORMATION REPORT message. Taking the SCG FAILURE INFORMATION REPORT message for example, for the PSCell ID related information and SN Failure Report Container in the message, we define them to refer to the Global NG-RAN Cell Identity and SCGFailureInformationNR defined in TS 36.331, respectively. Therefore, there will be no impact on RAN3 to support NGEN-DC.
9.1.2.29	SCG FAILURE INFORMATION REPORT
This message is sent by M-NG-RAN node to S-NG-RAN node to report a PSCell change failure event.
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
	ignore

	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
	ignore

	Source PSCell CGI
	O
	
	Global NG-RAN Cell Identity
9.2.2.27 

	NG-RAN CGI of source PSCell for PSCell change procedure
	YES
	ignore

	Failed PSCell CGI
	O
	
	Global NG-RAN Cell Identity
9.2.2.27
	NG-RAN CGI of PSCell where SCG failure occurs for PSCell change procedure
	YES
	ignore

	SCG Failure Report Container
	M
	
	OCTET STRING
	The SCGFailureInformation message or the SCGFailureInformationEUTRA message as defined in TS 38.331 [10] or the SCGFailureInformation message or the SCGFailureInformationNR message as defined in TS 36.331 [14]
	YES
	ignore

	SN Mobility Information
	O
	
	BIT STRING (SIZE (32))
	Information related to the PSCell change. It’s provided by S-NG-RAN node in order to enable later analysis of the conditions that led to wrong PSCell change.
	YES
	ignore


Observation 2: In R17, RAN3 TS38.423 can support MR-DC in NG-RAN including NR-DC, NE-DC and NGEN-DC.
Proposal 2: The schemes in R17 for both Pre-R17 and R17 UE in RAN3 TS38.423 is baseline for R18 MRO for MR-DC SCG failure.

In MR-DC stage 2 TS37.340, there are three problems defined for PSCell change failure as follows: too late PSCell change, too early PSCell change and triggering PSCell change to wrong PSCell.
-	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.
 It is shared understanding to consider the three failure types for all the MR-DC SCG failure scenario.
Observation 3: In R17, the definition in TS37.340 of too late PSCell change failure, too early PSCell change failure and triggering PSCell change to wrong PSCell can support all MR-DC SCG failure scenarios.
Proposal 3: The legacy definition in TS37.340 of too late PSCell change failure, too early PSCell change failure and triggering PSCell change to wrong PSCell are reused for R18 MRO for MR-DC SCG failure.
Besides, in NR stage 2 TS38.300, there are also general descriptions on the MRO for MR-DC SCG failure in NG-RAN as below:
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 clause 13.3 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 clause 13.3 in TS 37.340 [21]).
Observation 4: In R17, the description in TS38.300 can support MR-DC in NG-RAN including NR-DC, NE-DC and NGEN-DC.
Proposal 4: The legacy description in TS38.300 is reused for R18 MRO for NE-DC SCG failure.

2.2 Potential impacts
According to the MR-DC principles in [1], MR-DC includes EN-DC, NGEN-DC, NE-DC and NR-NR DC. It is preferred to provide some impact analysis on the introduction of the EN-DC, NGEN-DC and NE-DC in R18 for SCG failure. 
First of all, if we consider Pre-R18 UE for MR-DC cases, it is obvious that no RAN2 enhancement is needed as in R17 intra-NR DC. Similar as in R17, this can be identified and optimized by NW-based solutions.
Observation 4: For Pre-R18 UE, there is no impact on both NR and LTE RAN2 for MRO for MR-DC SCG failure.
NE-DC SCG failure
For NE-DC SCG, there is a separate SCGFailureInformationEUTRA message defined in TS38.331. For R18 UE supporting the MRO for NE-DC SCG failure, similar contents as defined in R17 intra-NR SCG failure report should be considered in RAN2 air interface of NR. 
For RAN3, if we follow the R17 principle and differ the Pre-R18 UE and R18 UE, two delivery schemes should be introduced. As analysed in the aforesaid part, all the messages and IEs defined or introduced for R17 intra-NR SCG failure report delivery are forward compatible. Therefore, there will be no impact on RAN3.
For the potential impacts on stage 2, it is noticed that the descriptions in both TS37.340 and TS38.300 are general. Therefore, the NG-DC SCG failure case has been covered by the R17 stage 2 descriptions. 
Observation 6: For MRO for NE-DC SCG failure scenario:
· for Pre-R18 UE, there is no impact on NR RAN2 and RAN3;
· for R18 UE,  there is only impact on NR TS38.331, e.g., including previousPSCellId, failedPSCellId, timeSCGFailure and RA info.
NGEN-DC SCG failure
For NGEN-DC SCG, the related impact on the air interface will be captured in the LTE TS36.331. That is, to support NGEN-DC, we should introduce new information into the LTE specification. According to the description in LTE, there is a SCGFailureInformationNR message defined in TS36.331 for both NGEN-DC and EN-DC cases. For R18 UE supporting the MRO for NGEN-DC SCG failure, similar contents as defined in R17 intra-NR SCG failure report should be considered. 
As discussed in section 2.1, in R17 the NGEN-DC SCG failure case for both Pre-R18 and R18 UEs has been supported in RAN3 in TS38.423 and in TS37.340. For TS36.300, new descriptions on the PSCell change failure should be introduced.
Observation 7: For MRO for NGEN-DC SCG failure scenario:
· for Pre-R18 UE, there is no impact on RAN2 and RAN3, but impact on LTE TS 36.300;
· for R18 UE,  there are impacts on LTE TS36.300 and TS36.331, e.g., including previousPSCellId, failedPSCellId, timeSCGFailure and RA info.
EN-DC SCG failure
In the context of the discussion in the NGEN-DC, it is noticed that the same enhancements on the LTE TS36.331 is needed. , For R18 UE supporting the MRO for EN-DC SCG failure, similar contents as defined in R17 intra-NR SCG failure report should be considered into the SCGFailureInformation message defined in TS36.331. 
As for RAN3, EN-DC related signalling procedures are defined in the LTE TS 36.423, which is different from the NGEN-DC. Therefore, to support MRO for EN-DC SCG failure cases, similar procedures and enhances should be introduce as the MRO for R17 intra-NR DC.
For the potential impacts on stage 2, it is noticed that the descriptions in TS37.340 are general and can cover the EN-DC SCG failure cases. For TS36.300, new descriptions on the PSCell change failure should be introduced.
Observation 8: For MRO for EN-DC SCG failure scenario:
· for Pre-R18 UE, there is no impact on RAN2, but impacts on LTE TS36.423 and TS 36.300;
· for R18 UE,  there are impacts on LTE TS36.300, TS36.423 and TS36.331, e.g., including previousPSCellId, failedPSCellId, timeSCGFailure and RA info.
Based on the previous paragraphs, we prefer to give the small summary as follows:
	
	RAN2 TS38.331 /36.331
	RAN3 TS38.423 /36.423
	Stage 2 TS38.300 /36.300
	Stage 2 – TS37.340

	NE-DC
	Pre-R18 UE
	No
	No
	No
	No

	
	R18 UE
	Yes, TS38.331
	No
	No
	No

	NGEN-DC
	Pre-R18 UE
	No
	No
	Yes, TS36.300
	No

	
	R18 UE
	Yes, TS36.331
	No
	Yes, TS36.300
	No

	EN-DC
	Pre-R18 UE
	No
	Yes, TS36.423
	Yes, TS36.300
	No

	
	R18 UE
	Yes, TS36.331
	Yes, TS36.423
	Yes, TS36.300
	No


Taking into consideration the massive impacts on NR and LTE specifications, it is desirable to perform down-selection for the MRO for MR-DC SCG failure scenarios. For Pre-R18 UE, if we can take the MRO scheme for Pre-P17 UE as baseline, there will be no impact on RAN2 stage 3 specifications. For R18 UE, it is preferred to send LS to RAN2 and wait for the progress in RAN2.
Proposal 5: For Pre-R18 UE, MRO for all the MR-DC cases can be supported and take the R17 scheme for Pre-R17 UE as baseline. 
Proposal 6: For R18 UE, send an LS to RAN2 to ask whether to consider NE-DC, NGEN-DC and EN-DC cases, and if considered, to discuss the enhancements including previousPSCellId, failedPSCellId, timeSCGFailure and RA info.
3. Conclusion
In this contribution, we discuss the delivery of the SHR and have the following proposals:
Observation 1: In R17, for intra-NR SCG failure, RAN2 introduced the previousPSCellId, failedPSCellId, timeSCGFailure and RA info reported from UE in TS38.331.
Observation 2: In R17, RAN3 TS38.423 can support MR-DC in NG-RAN including NR-DC, NE-DC and NGEN-DC.
Observation 3: In R17, the definition in TS37.340 of too late PSCell change failure, too early PSCell change failure and triggering PSCell change to wrong PSCell can support all MR-DC SCG failure scenarios.
Observation 4: In R17, the description in TS38.300 can support MR-DC in NG-RAN including NR-DC, NE-DC and NGEN-DC.
Observation 5: For Pre-R18 UE, there is no impact on both NR and LTE RAN2 for MRO for MR-DC SCG failure.
Observation 6: For MRO for NE-DC SCG failure scenario:
· for Pre-R18 UE, there is no impact on NR RAN2 and RAN3;
· for R18 UE,  there is only impact on NR TS38.331, e.g., including previousPSCellId, failedPSCellId, timeSCGFailure and RA info.
Observation 7: For MRO for NGEN-DC SCG failure scenario:
· for Pre-R18 UE, there is no impact on RAN2 and RAN3, but impact on LTE TS 36.300;
· for R18 UE,  there are impacts on LTE TS36.300 and TS36.331, e.g., including previousPSCellId, failedPSCellId, timeSCGFailure and RA info.
Observation 8: For MRO for EN-DC SCG failure scenario:
· for Pre-R18 UE, there is no impact on RAN2, but impacts on LTE TS36.423 and TS 36.300;
· for R18 UE,  there are impacts on LTE TS36.300, TS36.423 and TS36.331, e.g., including previousPSCellId, failedPSCellId, timeSCGFailure and RA info.
Proposal 1: The enhancements in R17 in RAN2 TS38.331 is baseline for R18 MRO for MR-DC SCG failure.
Proposal 2: The schemes in R17 for both Pre-R17 and R17 UE in RAN3 TS38.423 is baseline for R18 MRO for MR-DC SCG failure.
Proposal 3: The legacy definition in TS37.340 of too late PSCell change failure, too early PSCell change failure and triggering PSCell change to wrong PSCell are reused for R18 MRO for MR-DC SCG failure.
Proposal 4: The legacy description in TS38.300 is reused for R18 MRO for NE-DC SCG failure.
Proposal 5: For Pre-R18 UE, MRO for all the MR-DC cases can be supported and take the R17 scheme for Pre-R17 UE as baseline.
Proposal 6: For R18 UE, send an LS to RAN2 to ask whether to consider NE-DC, NGEN-DC and EN-DC cases, and if considered, to discuss the enhancements including previousPSCellId, failedPSCellId, timeSCGFailure and RA info.
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Source:	RAN3
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Cc:	-
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Name:	Henrik Olofsson
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1. Overall Description:
RAN3 discussed the solution for the optimization of PScell change failure for MRO in case of MR-DC. RAN3 prefers RAN2 to decide whether to consider the NE-DC, NGEN-DC and EN-DC scenarios.
If RAN2 agrees the above MR-DC scenarios, it is beneficial for RAN2 to provide the list of information as below for the purpose of PSCell failure analysis:
1) Previous PSCell info: the source PSCell of the last PSCell change. 
2) [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Failed PSCell info: the PSCell in which SCG failure is detected or the target PSCell of the failed PScell change. 
3) timeSCGFailure: the time elapsed since the last PSCell change initialization until SCG failure.
4)    random-access related information
2. Actions:

To RAN2:
ACTION: RAN3 respectfully asks RAN2 to take the above into account, to confirm whether the NE-DC, NGEN-DC and EN-DC are supported and if supported, define the information reported from the UE. 

3. Date of Next TSG-RAN3 Meetings:
TSG-RAN3 Meeting #117b-e	    10th Oct - 18th Oct   2022	
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