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Introduction
The first bullet of R18 SONMDT WID [1] is about data collection for SON features, which includes two sub items: MRO for MR DC SCG failure and Inter-system handover for voice fallback. Both sub items have some agreements in last meeting.
For Inter-system handover for voice fallback:
Agreements:
1	RAN2 to include an indication regarding voice fallback in the RLF report.
	FFS: implicit or explicit flag and other details.
2	RAN2 discuss the following scenarios: 
	Suitable EUTRA cell found after MobilityFromNR failure
	No suitable EUTRA cell found after MobilityFromNR failure
For MRO for MR DC SCG failure:
Agreement:
	For CPAC failure relevant MRO, RAN2 prioritize the discussion on NR-DC, while other scenarios can be further discussed if time permits.
Therefore based on the agreements above, we continue to analyse the 2 features, and intend to make clear the enhancements and the specification impact.
Discussion
MRO enhancement for inter-system handover voice fallback
It is agreed to indicate the voice fallback in the RLF report. But whether it is an implicit or explicit flag is FFS at last RAN2 meeting. Some companies suggest the selected EUTRA cell ID logged as re-establishment cell ID in the RFL report can be used as an implicit indicator. But since the re-establishment cell ID can only be set as a NR cell ID, this way is unprocurable. The explicit voice fallback indicator is needed in the RLF report.
Observation 1: Using the selected EUTRA cell ID logged as re-establishment cell ID in the NR RLF report as an implicit voice fallback indicator is unprocurable.
Proposal 1: Introduce an explicit indication regarding voice fallback in the RLF report.
Then to distinguish the scenarios proposed at last RAN2 meeting, the current procedure after Mobility from NR failure should be tease out.
The UE behaviour after inter-RAT mobility from NR failure is specified in TS38.331 [2] as below:
	[bookmark: _Toc60776864][bookmark: _Toc100929680][bookmark: OLE_LINK3]5.4.3.5	Mobility from NR failure
The UE shall:
1>	if the UE does not succeed in establishing the connection to the target radio access technology:
2>	if the targetRAT-Type in the received MobilityFromNRCommand is set to eutra and the UE supports Radio Link Failure Report for Inter-RAT MRO EUTRA:
3>	store handover failure information in VarRLF-Report according to 5.3.10.5;
2>	if voiceFallbackIndication is included in the MobilityFromNRCommand message:
3>	attempt to select an E-UTRA cell:
4>	if a suitable E-UTRA cell is selected:
5>	perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'RRC connection failure';
4>	else:
5>	revert back to the configuration used in the source PCell;
5>	initiate the connection re-establishment procedure as specified in clause 5.3.7;
2>	else:
3>	revert back to the configuration used in the source PCell;
3>	initiate the connection re-establishment procedure as specified in clause 5.3.7;


If a suitable E-UTRA cell is selected, UE will perform the actions upon going to RRC_IDLE and perform the RRC establishment in the E-UTRA cell; else the UE will initiate the connection re-establishment procedure as specified in clause 5.3.7. The re-establishment procedure is started by performing cell selection as described in clause 5.3.7.2. Therefore, the UE can also have chance to select a suitable E-UTRA cell. The figure below illustrates the possible choice after “Mobility from NR failure”:


Figure 1 Possible UE actions after “Mobility from NR failure”
Therefore, for all the cases after “Mobility from NR failure” with voiceFallbackIndication flag, 3 UE actions can be classified:
Table 1 UE actions after “Mobility from NR failure” with voiceFallbackIndication flag
	UE action
	Description

	1) UE successfully selects an E-UTRA cell
	For this case, even the UE failed to select a suitable E-UTRA cell at the first time, the UE may also choose an E-UTRA cell and find it is suitable in the subsequent revert backed connection re-establishment procedure

	2) UE successfully selects a NR cell
	For this case, the UE can select a NR cell for re-establishment if no suitable E-UTRA cell is found

	3) UE cannot find any suitable cell
	For this case, the UE may not be able to find any E-UTRA cell or NR cell, if e.g. a coverage hole is existed.


Based on the classification above, to consider both the Suitable / No suitable EUTRA cell found after MobilityFromNR failure scenarios, we have the analysis as below:
Scenario 1: Suitable EUTRA cell found after MobilityFromNR failure:
Only include UE action 1). If a suitable EUTRA cell can be found after MobilityFromNR failure, the IMS voice service can be continued in the new suitable E-UTRA cell if the UE can successfully connected to the cell.
Scenario 2: No suitable EUTRA cell found after MobilityFromNR failure:
Include UE action 2) and 3). If a suitable EUTRA cell cannot be found after MobilityFromNR failure, the UE may choose a NR cell, or cannot find any suitable cell to camp on and re-establish the RRC connection.
For how to distinguish the two scenarios, an FFS is for implicit or explicit flag and other details in last meeting. Some solutions are proposed from different companies:
Solution 1: Implicit reestablishmentCellId flag
An implicit flag solution is raised to indicate “no suitable E-UTRA cell found after MobilityFromNR failure” [3]. But in TS38.331, the field of reestablishmentCellId can only include an NR cell ID if the UE selected a NR cell for re-establishment. 
	[bookmark: _Toc100929620]5.3.7.3	Actions following cell selection while T311 is running
[Omitted part]
Upon selecting an inter-RAT cell, the UE shall:
1>	perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'RRC connection failure'.


If a suitable E-UTRA cell is selected (UE action 1), or if no any suitable cell is found (UE action 3), the UE will not set this field for both cases.
Therefore, the field of reestablishmentCellId cannot be used as an implicit indicator for “no suitable E-UTRA cell found after MobilityFromNR failure”.
Solution 2: Implicit noSuitableCellFound flag
In TS38.331, it is mentioned that:
	Upon T311 expiry, the UE shall:
1>	if the procedure was initiated due to radio link failure or handover failure:
2>	set the noSuitableCellFound in the VarRLF-Report to true;


The RRC re-establishment procedure is started by performing cell selection. After the T311 started upon initiation the RRC re-establishment procedure, if the UE selects a suitable NR cell, the T311 can be stopped. And if the UE selects an inter-RAT cell, the UE will go to RRC_IDLE as specified in 5.3.11 and the T311 can also be stopped. Therefore if neither a NR cell nor an E-UTRA cell can be found, the timer T311 will expire and the “noSuitableCellFound” flag will be set to true in VarRLF-Report.
So together with the voice fallback related indicator in the RLF report agreed in the last meeting, the legacy field of “noSuitableCellFound” can only be used to indicate UE action 3) in the table above.
Solution 3: To utilize both the reestablishmentCellId flag and the noSuitableCellFound flag
To consider both the flags of “reestablishmentCellId” and ‘noSuitableCellFound”, it is easily to distinguish the 3 UE actions as the table listed in below:
Table 2 “reestablishmentCellId” and “noSuitableCellFound” flags set for different UE actions
	UE action
	“reestablishmentCellId” flag
	“noSuitableCellFound” flag

	1) UE successfully selects an E-UTRA cell
	Not set
	Not set

	2) UE successfully selects a NR cell
	Set
	Not set

	3) UE cannot find any suitable cell
	Not set
	Set


Therefore to consider the indication regarding voice fallback agreed in the last meeting, and the two legacy flags in the RLF report, it is enough for the network to distinguish whether “No suitable EUTRA cell is found after MobilityFromNR failure for voice fallback”.
Observation 2: The legacy fields of “reestablishmentCellId” and “noSuitableCellFound” can be utilized together to distinguish the cases of suitable E-UTRA cell found, the suitable NR cell found and no suitable cell found.
Proposal 2: To distinguish the Suitable / No suitable EUTRA cell found after MobilityFromNR failure scenarios, no new indicator is needed in the RLF report besides the voice fallback indication.
MRO for MR-DC SCG failure
MR-DC SCG failure without CPAC
[bookmark: OLE_LINK23]The MRO for MR-DC SCG failure in NR-DC scenario has been supported in R17, and the enhanced parameters are all added in the SCGFailureInformation message in TS38.331. In RAN#96, it is agreed to include the MRO for MR-DC SCG failure scenario in R18 as R17 leftover.
For NR-DC scenario, the enhanced parameters in SCGFailureInformation message in TS38.331 include:
	Parameter
	IE/value & condition

	failedPSCellId and previousPSCellId
	Frequency and PCI

	timeSCGFailure
	0-1023

	perRAInfoList 
	Only can be included if failureType is set to synchReconfigFailureSCG, or is set to randomAccessProblem while T304 is running

	failureType 
	Reuse current R16/17 parameter


The scenarios of MR-DC include NG-EN-DC, EN-DC, NE-DC. Since the parameters used for SCG failure optimization should be reported to the MN, the NG-EN-DC, EN-DC scenarios may have impact on TS36.331, and the NE-DC scenario may have impact on TS38.331. To reduce the impact on LTE specification, or to only enhance the NG-RAN node for MRO, it is necessary to consider which MR-DC scenarios should be included in the R18 SCG failure MRO scope.
Proposal 3: RAN2 to identify the MR-DC scenarios for which to perform the SCG failure related information report in R18.
For the identified scenarios, another thing needs to be decided is that whether the parameters reported in NR-DC scenario can be the baseline for other MR-DC scenarios.
Proposal 4: Identify whether the 5 information requested by RAN3 LS ‎ R3-211332 are all needed for MR-DC scenarios other than NR-DC.
In R17 discussion, it is concerned that whether the SCGFailureInformation message is appropriate to transmit the parameters for SCG MRO purpose. The usage of SCG failure report related messages is to request the network to resume the data transmission by a second link as soon as possible. Some companies thought that SON related UE stored measurements are not needed immediately after a failure and thus the mandatory messages’ (SCGFailureInformation, SCGFailureInformationNR, SCGFailureInformationEUTRA) size should not be increased for the SON purposes [4]. In the end of R17 discussion, it is compromise to use the SCGFailureInformation message for NR-DC scenario. Therefore, it is necessary to consider whether the SCG failure report related messages can still be used for transmitting the parameters for MRO purpose for other MR-DC scenarios, or other messages should be used.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Proposal 5: Identify whether the SCG failure report related messages can be used for transmitting the parameters for MRO purpose in MR-DC scenarios other than NR-DC scenario.
NR-DC CPAC failure 
For CPAC failure relevant MRO, It is agreed in lasting meeting that RAN2 prioritize the discussion on NR-DC scenario. Since in R17, for the NR-DC scenario the SCGFailureInformation message is used to carry the related information, we also assume that for CPAC failure report the same message is used.
According to the history discussion of R17 MRO for CHO, the main issue is how to store CHO candidate cell list and the execution conditions. As for CPA/CPC, we may face the same issue on how to store the candidate PSCell list and the execution conditions.
[bookmark: _GoBack]Observation 3: For MRO for CPA/CPC, the main issue is how to store the candidate PSCell list and the execution conditions.
In R17 MRO for CHO, CHO candidate cell list and execution conditions are kept by the network and the UE for different cases. But in the case of MRO for CPC/CPA, MN keeps the entire UE context, the candidate PSCell list and the execution conditions when receiving SCG failure information message from Uu interface. Therefore, it is not needed for UE to keep and report the specific CPAC candidate cell list and the execution conditions to network.
Proposal 6: It is not needed for the UE to keep and report the CPAC specific candidate PSCell list and the execution conditions to the network, since the MN keeps all the UE contexts when receiving SCG failure information message from UE.
Conclusion
[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK47][bookmark: OLE_LINK48]According to the analysis in section 2, we propose:
For inter-system handover voice fallback
Observation 1: Using the selected EUTRA cell ID logged as re-establishment cell ID in the NR RLF report as an implicit voice fallback indicator is unprocurable.
Proposal 1: Introduce an explicit indication regarding voice fallback in the RLF report.
Observation 2: The legacy fields of “reestablishmentCellId” and “noSuitableCellFound” can be utilized together to distinguish the cases of suitable E-UTRA cell found, the suitable NR cell found and no suitable cell found.
Proposal 2: To distinguish the Suitable / No suitable EUTRA cell found after MobilityFromNR failure scenarios, no new indicator is needed in the RLF report besides the voice fallback indication.

For MR-DC SCG failure
Proposal 3: RAN2 to identify the MR-DC scenarios for which to perform the SCG failure related information report in R18.
Proposal 4: Identify whether the 5 information requested by RAN3 LS ‎ R3-211332 are all needed for MR-DC scenarios other than NR-DC.
Proposal 5: Identify whether the SCG failure report related messages can be used for transmitting the parameters for MRO purpose in MR-DC scenarios other than NR-DC scenario.
Observation 3: For MRO for CPA/CPC, the main issue is how to store the candidate PSCell list and the execution conditions.
Proposal 6: It is not needed for the UE to keep and report the CPAC specific candidate PSCell list and the execution conditions to the network, since the MN keeps all the UE contexts when receiving SCG failure information message from UE.
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