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1	Introduction
[bookmark: OLE_LINK31]One of the key issues for SON/MDT in Rel-19 is to enhance the mobility robustness of the new mobility features introduced in Rel-18 (as in WID: RP-234038)
- MRO enhancement for R18 mobility mechanisms, including, Lower layer triggered mobility (LTM), CHO with candidate SCGs, subsequent CPAC [RAN3, RAN2]:
· Specification of the inter-node information exchange, including possible enhancements to interfaces [RAN3]
· Identify and specify necessary UE reporting to enhance the mobility parameter tuning [RAN2]

This contribution provides discussion on MRO enhancement for LTM, CHO-CPAC, and Subsequent CPAC.

2	MRO for SCPAC

Conditional PSCell Addition/Change (CPA/CPC) was first introduced in Rel-17, The network informs the UE of the candidate PSCells and their respective execution conditions, which are configured by the initiating node. A UE does not execute a PSCell addition/change immediately until the execution condition of a candidate PSCell is satisfied. CPA can only be initiated by MN; CPC can be initiated by MN or SN. Rel-18 SON MRO supports CPAC optimization, when the CPAC failure or RLF happens at SCG, the UE may report the failure information to the network via SCGFailureInformation message. According to 37.340, the following MRO scenarios of CPAC are supported:
	[bookmark: OLE_LINK11]-	Too Late CPC Execution: UE receives CPC configuration, while a SCG failure occurs before CPC execution condition is satisfied; a suitable PSCell different from source PSCell is found based on the measurements reported from the UE.
-	Too Early CPC/CPA Execution: CPC/CPA execution is not successful or an SCG failure occurs shortly after a successful CPC/CPA execution; in case of CPC, the source PSCell is still the suitable PSCell based on the measurements reported from the UE; in case of CPA, no suitable PSCell is found based on the measurements reported from the UE.
-	CPC/CPA Execution to wrong PSCell: CPC/CPA execution is not successful or an SCG failure occurs shortly after a successful CPC/CPA execution; a suitable PSCell different from the source PSCell or the target PSCell is found based on the measurements reported from the UE. There are two sub-cases:
-	if the suitable PSCell is one of the candidate target PSCells provided by the node initiating the CPC or by the MN initiating the CPA, but not one of the candidate PSCells selected by the candidate or target SN, it is wrong target PSCell selection at the candidate or target SN;
-	else, it is wrong candidate PSCell list selection at the node initiating the CPC or at the MN initiating the CPA.



[bookmark: OLE_LINK1][bookmark: OLE_LINK3]S-CPAC is introduced in Rel-18 with the objective of resolving an issue where a CPC/CPA-configured UE has to release the CPC/CPA configurations when completing random access towards the target PSCell. Hence the UE doesn't have a chance to perform subsequent CPC/CPA without prior CPC/CPA reconfiguration and re-initialization from the network. This will increase the delay for the cell change and increase the signaling overhead. If the S-CPAC is configured for a UE, the UE keeps the configured subsequent CPAC configuration (unless the network indicates to release it) and evaluates the execution conditions of candidate PSCells after completion of a PSCell addition, a PSCell change, a PCell change or an SCG release. 
[bookmark: OLE_LINK2]Given that from the UE’s perspective, there is no substantial difference between the execution of SCPAC and CPAC,  The difference lies in whether the configuration  is retained and subsequently evaluated. Therefore, similar to MRO for CPAC, SCPAC also has MRO scenarios of being too early, too late, or targeting the wrong cell. From our point of view, the stage2 of MRO for CPAC in 37.340 can be reused to accommodate the SCPA cases.
Proposal 1: RAN3 to agree on the following MRO cases for SCPAC: Too later SCPC, too early SCPC/SCPA execution, SCPC/SCPA execution to wrong PScell, and to discuss whether and how the stage2 of MRO for CPAC in 37.340 can be revised to accommodate the SCPAC case.
[bookmark: OLE_LINK27]In Rel-18 MRO for CPAC, When CPAC failure occurs, UE reports SCGFailureInformation message to MN. And then the MN performs the initial analysis when SCGFailureInformation is received from the UE e.g. whether it is CPA or CPC, if CPC whether it is MN initiated or SN initiated . The XnAP SCG FAILURE INFORMATION REPORT message is used for the exchange of SCGFailureInformation between NG-RAN ndoes. Obviously, this message can be reused for report SCG failure between RAN nodes in case of SCPAC. 
Proposal 2: Reuse SCG FAILURE INFORMATION REPORT over Xn for MN to report SCG failure of SCPAC to involved SN.
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]For MN initiated SCPAC, MN provides recommended candidate SN(s), and for each candidate SN, a list of PScells recommended; MN also needs to provide execution conditions for the initial CPAC execution. The candidate SN decides the PScells to prepare, and for each prepared PScell, the subsequent candidate PScells and the associated execution conditions for SCPAC; For SN initiated inter-SN SCPAC, The source SN provides recommended candidate SN(s), and for each candidate SN, a list of PScells recommended;  The source SN also needs to provide execution conditions for all proposed PScells. The candidate SN  decides the accepted PScells for SCPAC, and for each prepared PScell, the candidate PScells and the associated execution conditions for SCPAC. From our point of view, simlar with CPAC, MN performs the initial analysis when SCGFailureInformation is received from the UE, RAN3 shall discuss how SCPAC failure involved node to retrieve the SCG failure report.
[bookmark: OLE_LINK6][bookmark: OLE_LINK4]In Rel-18 MRO, the MN may include the CPC candidate cell list and CPC execution conditions to the SN via the SCG FAILURE INFORMATION REPORT over Xn for failure analysis.To differentiate the CPC configuration over Xn, RAN3 discuss whether there is a necessity to introduce  SCPAC configuration into XnAP SCG FAILURE INFORMATION REPORT message.
Proposal 3: RAN3 to discuss how SCPAC failure involved node can retrieve the SCGFailureInformation  for the purpose of failure analysis and parameter optimization.
[bookmark: OLE_LINK13]Proposal 4:RAN3 to discuss whether there is a necessity to introduce the SCPAC configuration into XnAP SCG FAILURE INFORMATION REPORT message, to distinguish it from the existing CPC configuration.
 
3	MRO for CHO-CPAC 

[bookmark: OLE_LINK12]CHO with candidate SCGs, CHO-CPAC is introduced in Rel-18. Network configures the UE with one or more candidate target PCells at MN, associated with, one or more candidate target PSCells at SN. If configured, UE evaluates the conditions for both, i.e., the candidate target PCells, and the associated candidate target PSCells in parallel. UE applies a target configuration that include PCell and PSCell for which the associated execution conditions are fulfilled.
[bookmark: OLE_LINK24]For the current MRO, in general, mixed scenario analysis has not been considered. However, for CHO-CPAC, it is essentially a mixed scenario. From the UE perspective, connection failure may occur during the handover at MCG or the PScell changing at SCG. We first need to clarify what scenarios are considered failures or successes.  Since the motivation of CHO-CPAC function is to ensure the successful handover and successful change of PScell at the same time, therefore, a successful CHO-CPAC execution can be defined as both CHO and CPAC being successful simultaneously. Conversely, a CHO-CPAC execution failure can be defined as either a successful CHO with a failed CPAC, or a failed CHO.
Proposal 5: The successful CHO-CPAC execution can be defined as both CHO and CPAC being successful simultaneously. Conversely, the CHO-CPAC execution failure can be defined as either a successful CHO with a failed CPAC execution, or a failed CHO execution.

Too late  CHO-CPAC :
[bookmark: OLE_LINK14]UE receives CHO-CPAC configuration, while a connection failure occurs at MCG, SCG  or both before CHO-CPC execution condition is satisfied. Considering that if any execution condition for CHO or CPAC is not met, it could lead to CHO-CPAC not being initiated. The too late case includes the following subcases:
[bookmark: OLE_LINK19]Case A: In the case of CHO-CPC, the too late is due to CHO condition is not met, which leads to the failure of either MCG, SCG, or both. However,  a suitable PCell different from source PCell is found.
Case B: In the case of CHO-CPC, the too late is due to CPC condition is not met, which leads to the failure of either MCG, SCG, or both. However,  a suitable PSCell different from source PSCell is found.
Case C: In the case of CHO-CPA, the too late is due to CHO condition is not met, which leads to the failure of MCG. However,  a suitable PCell different from source PCell is found.
Case D: In the case of CHO-CPA, the too late is due to CPA condition is not met, which leads to the failure of MCG. However,  a suitable PSCell is found.

[bookmark: OLE_LINK20][bookmark: OLE_LINK17]Proposal 6: RAN3 captures the following cases for too late CHO-CPAC:
Case A: In the case of CHO-CPC, the too late is due to CHO condition is not met, which leads to the failure of either MCG, SCG, or both. However,  a suitable PCell different from source PCell is found.
Case B: In the case of CHO-CPC, the too late is due to CPC condition is not met, which leads to the failure of either MCG, SCG, or both. However,  a suitable PSCell different from source PSCell is found.
Case C: In the case of CHO-CPA, the too late is due to CHO condition is not met, which leads to the failure of MCG. However,  a suitable PCell different from source PCell is found.
Case D: In the case of CHO-CPA, the too late is due to CPA condition is not met, which leads to the failure of MCG. However,  a suitable PSCell is found.

Because either CHO or CPAC, any execution condition not being met, or both, could lead to a ‘too late failure’. However, when RAN receives the RLF/SCG failure report, RAN has no way of knowing which specific execution condition is not met, thus it cannot optimize the related configuration. Furthermore, RAN has not idea which node is responsible for the too late failure.  It is proposed to add an indication of the which of the CHO, CPAC execution condition is not met.
Proposal 7: In the case of too late CHO-CPAC, RAN3 to discuss that upon receiving the RLF/SCG failure report, how should the RAN identify  whether the failure was due to unmet execution conditions of CHO or CPAC. If necessary, a LS could be sent to RAN2.

Too early and wrong cell cases for CHO-CPAC :
Because CHO-CPAC is actually a mixed scenario, when a too early/wrong cell CHO occurs, there may be several situations for PScell: CPAC is successful, or too early CPAC execution occurs, or CPAC Execution to wrong PSCell occurs. Or from the perspective of PScell, if too early/wrong cell CPAC execution occurs, there may be several situations for PCell: CHO is successful, or too early CHO execution occurs, or CHO execution to wrong cell occurs. Therefore, we can only assume from one of the perspectives of PCell or PScell, to define what is too early/wrong cell failure. It is proposed that too early/wrong cell CHO-CPAC execution defined only from the perspective of PCell.
observation 1: when a too early/wrong CHO occurs, there may be several situations for PScell: CPAC is successful, or too early CPAC execution occurs, or CPAC Execution to wrong PSCell occurs. Or from the perspective of PScell, if too early/wrong cell CPAC execution occurs, there may be several situations for PCell: CHO is successful, or too early CHO execution occurs, or CHO execution to wrong cell occurs. 
Proposal 8: It is proposed that too early or wrong cell CHO-CPAC execution is defined only from the perspective of PCell.
Then we can define too early CHO-CPAC execution cases from the perspective of Pcell in below: ( The legacy definition  of too early CHO execution, CHO execution to wrong cell, too early CPA/CPC execution, CPA/CPC execution to wrong PScell is reused.)
Case A: too early CHO execution for PCell occurs, and CPC/CPA is successful.
Case B: too early CHO execution for PCell occurs, and too early CPC/CPA execution occurs simultaneously.
Case C: too early CHO execution for PCell occurs, and CPC/CPA execution to wrong PScell occurs simultaneously.

Proposal 9: RAN3 captures the following cases for too early CHO-CPAC cases from the perspective of PCell:
Case A: too early CHO execution for PCell occurs, and CPC/CPA is successful.
Case B: too early CHO execution for PCell occurs, and too early CPC/CPA execution occurs simultaneously.
Case C: too early CHO execution for PCell occurs, and CPC/CPA execution to wrong PScell occurs simultaneously.
CHO-CPAC execution to wrong cell is defined only from the perspective of Pcell. therefore,  when a CHO execution to wrong PCell occurs, there may be several situations for PScell: CPAC is successful, or too early CPAC execution occurs, or CPAC Execution to wrong PSCell occurs. 
[bookmark: OLE_LINK29]Proposal 10: RAN3 captures the following cases for  CHO-CPAC excution to wrong cell from the perspective of PCell:
[bookmark: OLE_LINK16]Case A: CHO execution to wrong PCell occurs, and CPC/CPA is successful.
Case B:  CHO execution to wrong PCell occurs, and too early CPC/CPA execution occurs simultaneously.
Case C:  CHO execution to wrong PCell occurs, and CPC/CPA execution to wrong PScell occurs simultaneously.
Additionally, since a CHO-CPAC failure could potentially cause connection failed in both MCG and SCG simultaneously, there is a need to discuss how to correlate the failure reports related to MCG and SCG.
Proposal 11:  Since a CHO-CPAC failure could potentially cause connection failed in both MCG and SCG, RAN3 to discuss how to correlate the failure reports of MCG and SCG for the related CHO-CPAC.
4 MRO for LTM
In TS38.300, The signaling procedure of LTM is shown below:


Signaling procedure for LTM
Considering the following RAN2 agreement, RAN3 needs to consider MRO for MCG LTM and SCG LTM :
	· The case of PCell change (MCG) by LTM, without SCG, is supported (If there is an SCG configuration it is released at LTM execution). 
· The case of SCG LTM, without MN involvement is supported 
· as a working assumption (can be revisited e.g. at the last meeting), it is assumed that other MCG/SCG cases are not supported.



Proposal 12: RAN3 to discuss MRO for MCG LTM without SCG, and SCG LTM without MN involved. 

3.1 MCG LTM
From the LTM procedure, although the configuration of the candidate cell is pre-configured at the UE, the cell switching procedure is still the UE reporting measurement to network (L1 measurement), the network determines the target cell/beam to  be switched by UE.
[bookmark: OLE_LINK18]In the case of MCG LTM, T310/T312/T304 is also applied in such cell switch procedure. Legacy handover failure cases, i.e too late/early handover, and handover to wrong cell can be used as the baseline for MCG LTM MRO cases. UE generates and reports RLF  in the event of a connection failure at MCG, or generates and reports SHR when LTM cell switch is successfully but on nearby  failure.
[bookmark: OLE_LINK21]Proposal 13: In the case of MCG LTM, legacy handover failure cases, i.e too late/early handover, and handover to wrong cell can be used as the baseline for MCG LTM. UE generates and reports RLF in the event of a connection failure at MCG, or generates and reports SHR when LTM cell switch is successfully but on nearby failure. 
[bookmark: OLE_LINK22][bookmark: OLE_LINK23]In current RLF in TS38.331, UE will report CHO candidate Cell  list in the case of CHO, It is proposed to introduce LTM HO type indication as well as the LTM candidate Cell  list in RLF report for RAN analysis.
lastHO-Type-r17                      ENUMERATED {cho, daps, spare2, spare1}              OPTIONAL,
        timeConnSourceDAPS-Failure-r17       TimeConnSourceDAPS-Failure-r17                      OPTIONAL,
        timeSinceCHO-Reconfig-r17            TimeSinceCHO-Reconfig-r17                           OPTIONAL,
        choCellId-r17                        CHOICE {
            cellGlobalId-r17                     CGI-Info-Logging-r16,
            pci-arfcn-r17                        PCI-ARFCN-NR-r16
        }                                                                                        OPTIONAL,
        choCandidateCellList-r17             ChoCandidateCellList-r17                            OPTIONAL

[bookmark: OLE_LINK37]Proposal 14: For MCG LTM, Introduce LTM HO type indication as well as the LTM candidate Cell  list into RLF report.
For LTM, the UE performs beam level/SSB-based L1 measurement  on the configured candidate cell(s) and then transmits L1 measurement to the gNB for target cell and beam selection. Therefore, if LTM failure occurs, the L1 measurement shall be report to RAN for analysis.
Proposal 15: Since RAN uses L1 measurement for target cell/beam selection, If MCG LTM failure occurs, UE shall include L1 measurement in RLF report for RAN analysis.
[bookmark: OLE_LINK33]During the LTM procedure, the UE switches to the cell and beam indicated by MAC CE, but If the UE is switched to the right cell but wrong beam (or beam that could result in successful LTM cell switch but not stable connection at target beam), and the connection in the target cell would be failed within a short period. In this case, the UE needs to report the TCI state configuration of the current failed target PCell in the RLF, as well as the failed beam.
[bookmark: OLE_LINK25]Proposal 16: For MCG LTM, if failure is caused by the beam failure, the UE needs to report the  TCI state configuration of the current failed PCell in the RLF report, as well as the failed beam.
[bookmark: OLE_LINK28]if LTM is successful, meaning the UE successfully transmits and receives data based on the beam configured by the cell switch command. However, if the UE experiences beam failure in a short time, it indicates that the beam configured by LTM (the beam indicated in the cell switch command) is not good enough. The UE tries beam failure recovery, that is, it selects another suitable beam through the RACH process, which is different from the beam configured by the MAC CE LTM cell switch. This case is also a nearby failure case, and UE shall report failed and recovery beam of target PCell, TCI state configuration of the target PCell, L1 measurement in SHR report, then RAN can use these information to analyse nearby failure.  Furthermore, beam recovery is need to be add as  new trigger for SHR.
Proposal 17: For MCG LTM,  Introduce a trigger cause for beam recovery into SHR report.
Proposal 18: For MCG LTM, Introduce failed and recovery beam of target PCell, TCI state configuration of the target PCell, L1 measurement into SHR report for analysis of nearby failure.

3.2 SCG LTM
In the case of SCG LTM, T310/T312/T304 is also applied in such cell switch procedure. Therefore, legacy PScell addition/change failure cases, i.e too late PC, too early PC/PA, and PC/PA to wrong PScell can be used as the baseline for SCG LTM MRO cases. UE generates and reports SCG failure  in the event of a connection failure at SCG, or generates and reports SPR when LTM cell switch is successfully but on nearby  failure.
Proposal 19: In the case of SCG LTM, legacy PScell addition/change failure cases, i.e too late PC, too early PC/PA, and PC/PA to wrong PScell can be used as the baseline. UE generates and reports SCG failure  in the event of a connection failure at SCG, or generates and reports SPR when LTM PScell switch is successfully but on nearby failure. 
[bookmark: OLE_LINK30]In the case of SCG LTM failure, UE reports SCGFailureInformation message to MN, since MN is not involved in SCG LTM , MN directly forward SCG failure information via  SCG FAILURE INFORMATION REPORT over Xn to involved SN. 
Proposal 20: In the case of SCG LTM failure, UE reports SCGFailureInformation message to MN, since MN is not involved in SCG LTM , MN directly forward SCG failure information via  SCG FAILURE INFORMATION REPORT over Xn to involved SN.
Since MN has not involved SCG LTM, thus, MN has not any configuration of SCG LTM, then UE shall report related SCG LTM information in SCG failure report, Similar with RLF enhancement discussed in above MCG LTM, the following enhancement for  SCGFailureInformation are propose for SCG LTM.
[bookmark: OLE_LINK34]Proposal 21: For SCG LTM, RAN3 to discuss whether the following enhancements for SCGFailureInformation are necessary: 
· Introduction of LTM candidate Cell list.
· Introduction of L1 measurement
· Introduction of TCI state configuration of the current failed target PScell, as well as the failed beam.   

For SCG LTM, The content added to SPR is similar to that of SHR.
Proposal 22:  For SCG LTM, RAN3 to discuss whether the following enhancements for SPR are necessary: 
· Introduction of a trigger cause of beam recovery. 
· Introduction of failed and recovery beam of target PSCell, TCI state configuration of the target PSCell, L1 measurement. 

3.3 others

In RAN2#121 bis Following behaviors of LTM supervisor timer are agreed: 
1: The UE starts the LTM supervisor timer, upon reception of the LTM cell switch MAC CE;
2: The UE stops the LTM supervisor timer, upon successful completion of LTM cell switch;
3: If the LTM supervisor timer for MCG expires, as baseline, the UE considers LTM failure and initiates RRC re-establishment. (SCG switch case FFS)
LTM supervisor timer is RRC layer timer.
In the current SHR/SPR, the trigger events are the expiration of T310/T312/T304. In the event of a nearby LTM failure, it would be beneficial to define a trigger event for SHR/SPR when the LTM supervisor time meets a threshold but has not yet expired. However, the LTM supervisor timer has not been finalized in Rel-18. Therefore, it is necessary to check with RAN2 whether there is a new LTM supervisor timer or if T304 is being reused.
Proposal 23: Check with RAN2 whether a new LTM supervisor timer would be introduced or if T304 is being reused. If so,  it would be beneficial to define a trigger event for SHR/SPR when the LTM supervisor time meets a threshold but has not yet expired.

Accord to the following  RAN2 agreement, Upon an LTM cell switch failure (i.e., supervision timer expiry) or RLF, fast recovery similar to CHO:
a)UE performs cell selection.
b)If selected cell is an LTM candidate cell, UE performs RACH-based LTM cell switch on the selected cell (network-controlled).
c)If selected cell is not an LTM candidate cell, UE transmits RRC re-establishment request.
In the current RLF/SCG failure report  defined in TS38.331, the UE does not report the LTM recovery cell in the event of an MCG/SCG failure. It is suggested that RAN3 discuss whether to consider the LTM recovery procedure for MRO in current phase . 
[bookmark: OLE_LINK26]Proposal 24: RAN3 discuss whether to consider the MRO for  LTM recovery procedure in current phase.

4 Conclusion:
The following proposals are provided for MRO for SCPAC:
Proposal 1: RAN3 to agree on the following MRO cases for SCPAC: Too later SCPC, too early SCPC/SCPA execution, SCPC/SCPA execution to wrong PScell, and to discuss whether and how the stage2 of MRO for CPAC in 37.340 can be revised to accommodate the SCPAC case.
Proposal 2: Reuse SCG FAILURE INFORMATION REPORT over Xn for MN to report SCG failure of SCPAC to involved SN.
Proposal 3: RAN3 to discuss how SCPAC failure involved node can retrieve the SCGFailureInformation  for the purpose of failure analysis and parameter optimization.
Proposal 4:RAN3 to discuss whether there is a necessity to introduce the SCPAC configuration into XnAP SCG FAILURE INFORMATION REPORT message, to distinguish it from the existing CPC configuration.

The following observations and proposals are provided for MRO for CHO-CPAC:
Proposal 5: The successful CHO-CPAC execution can be defined as both CHO and CPAC being successful simultaneously. Conversely, the CHO-CPAC execution failure can be defined as either a successful CHO with a failed CPAC execution, or a failed CHO execution.
Proposal 6: RAN3 captures the following cases for too late CHO-CPAC:
Case A: In the case of CHO-CPC, the too late is due to CHO condition is not met, which leads to the failure of either MCG, SCG, or both. However,  a suitable PCell different from source PCell is found.
Case B: In the case of CHO-CPC, the too late is due to CPC condition is not met, which leads to the failure of either MCG, SCG, or both. However,  a suitable PSCell different from source PSCell is found.
Case C: In the case of CHO-CPA, the too late is due to CHO condition is not met, which leads to the failure of MCG. However,  a suitable PCell different from source PCell is found.
Case D: In the case of CHO-CPA, the too late is due to CPA condition is not met, which leads to the failure of MCG. However,  a suitable PSCell is found.
Proposal 7: In the case of too late CHO-CPAC, RAN3 to discuss that upon receiving the RLF/SCG failure report, how should the RAN identify  whether the failure was due to unmet execution conditions of CHO or CPAC. If necessary, a LS could be sent to RAN2.
observation 1: when a too early/wrong CHO occurs, there may be several situations for PScell: CPAC is successful, or too early CPAC execution occurs, or CPAC Execution to wrong PSCell occurs. Or from the perspective of PScell, if too early/wrong cell CPAC execution occurs, there may be several situations for PCell: CHO is successful, or too early CHO execution occurs, or CHO execution to wrong cell occurs. 
Proposal 8: It is proposed that too early or wrong cell CHO-CPAC execution is defined only from the perspective of PCell.
Proposal 9: RAN3 captures the following cases for too early CHO-CPAC cases from the perspective of PCell:
Case A: too early CHO execution for PCell occurs, and CPC/CPA is successful.
Case B: too early CHO execution for PCell occurs, and too early CPC/CPA execution occurs simultaneously.
Case C: too early CHO execution for PCell occurs, and CPC/CPA execution to wrong PScell occurs simultaneously.
Proposal 10: RAN3 captures the following cases for  CHO-CPAC excution to wrong cell from the perspective of PCell:
Case A: CHO execution to wrong PCell occurs, and CPC/CPA is successful.
Case B:  CHO execution to wrong PCell occurs, and too early CPC/CPA execution occurs simultaneously.
Case C:  CHO execution to wrong PCell occurs, and CPC/CPA execution to wrong PScell occurs simultaneously.
Proposal 11:  Since a CHO-CPAC failure could potentially cause connection failed in both MCG and SCG, RAN3 to discuss how to correlate the failure reports of MCG and SCG for the related CHO-CPAC.

The following proposals are provided for MRO for LTM:
Proposal 12: RAN3 to discuss MRO for MCG LTM without SCG, and SCG LTM without MN involved. 
Proposal 13: In the case of MCG LTM, legacy handover failure cases, i.e too late/early handover, and handover to wrong cell can be used as the baseline for MCG LTM. UE generates and reports RLF in the event of a connection failure at MCG, or generates and reports SHR when LTM cell switch is successfully but on nearby failure. 
Proposal 14: For MCG LTM, Introduce LTM HO type indication as well as the LTM candidate Cell  list into RLF report.
Proposal 15: Since RAN uses L1 measurement for target cell/beam selection, If MCG LTM failure occurs, UE shall include L1 measurement in RLF report for RAN analysis.
Proposal 16: For MCG LTM, if failure is caused by the beam failure, the UE needs to report the TCI state configuration of the current failed PCell in the RLF report, as well as the failed beam.
Proposal 17: For MCG LTM,  Introduce a trigger cause for beam recovery into SHR report.
Proposal 18: For MCG LTM, Introduce failed and recovery beam of target PCell, TCI state configuration of the target PCell, L1 measurement into SHR report for analysis of nearby failure.
Proposal 19: In the case of SCG LTM, legacy PScell addition/change failure cases, i.e too late PC, too early PC/PA, and PC/PA to wrong PScell can be used as the baseline. UE generates and reports SCG failure  in the event of a connection failure at SCG, or generates and reports SPR when LTM PScell switch is successfully but on nearby failure. 
Proposal 20: In the case of SCG LTM failure, UE reports SCGFailureInformation message to MN, since MN is not involved in SCG LTM , MN directly forward SCG failure information via  SCG FAILURE INFORMATION REPORT over Xn to involved SN.
Proposal 21: For SCG LTM, RAN3 to discuss whether the following enhancements for SCGFailureInformation are necessary: 
· Introduction of LTM candidate Cell  list.
· Introduction of L1 measurement
· Introduction of TCI state configuration of the current failed target PScell, as well as the failed beam.   
Proposal 22:  For SCG LTM, RAN3 to discuss whether the following enhancements for SPR are necessary: 
· Introduction of a trigger cause of beam recovery. 
· Introduction of failed and recovery beam of target PSCell, TCI state configuration of the target PSCell, L1 measurement. 
Proposal 23: Check with RAN2 whether a new LTM supervisor timer would be introduced or if T304 is being reused. If so,  it would be beneficial to define a trigger event for SHR/SPR when the LTM supervisor time meets a threshold but has not yet expired.
Proposal 24: RAN3 discuss whether to consider the MRO for  LTM recovery procedure in current phase.
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