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1	Introduction
[bookmark: _Hlk142286749]This is a contribution related to MRO for LTM and CHO with candidate SCG(s) in Rel.19.
2	Discussion
2.1 MRO for LTM
2.1.1 Agreements achieved in RAN3 and RAN2 
The agreements achieved in RAN3 #123bis [1]:
· Work on scenarios of near failure LTM
· Work on scenarios for the differentiation of too early LTM, too late LTM and LTM to wrong cell
The agreements achieved in RAN2 #125bis [2]:
· RAN2 will start work on MCG LTM 
· RAN2 considers SHR, RA report and RLF for MCG LTM SON
· For LTM MRO, RAN2 considers the following three connection failure cases: 
-	Too late LTM 
-	Too early LTM 
-	LTM to wrong cell 

For too late LTM, the following sub-cases are considered but we may down prioritize later (not limiting): 
-	Case 1a: the UE detects RLF in source cell after receiving LTM candidate configurations and performs reestablishment procedure. 
-	Case 1b: the UE detects RLF in source cell after receiving LTM candidate configurations, selects an LTM candidate cell, detects HOF with the selected LTM cell. 
-	Case 1c: the UE detects RLF in source cell after receiving LTM candidate configurations, and successfully completes LTM execution with the selected LTM candidate cell. 
 
For too early LTM, the following sub-cases are considered but we may down prioritize later (not limiting): 
-	Case 2a: the UE detects HOF/RLF in the LTM target cell and performs reestablishment procedure with the source cell. 
-	Case 2b: the UE detects HOF/RLF in the LTM target cell, selects the source cell which is also an LTM candidate cell, detects HOF with the source cell, and performs reestablishment procedure. 
-	Case 2c: the UE detects HOF/RLF in the LTM target cell, and successfully completes LTM execution with the selected source cell which is also an LTM candidate cell. 
 
LTM to wrong cell, the following sub-cases are considered but we may down prioritize later (not limiting): 
-	Case 3a: the UE detects HOF/RLF in the LTM target cell and performs reestablishment procedure with the source cell. 
-	Case 3b: the UE detects HOF/RLF in the LTM target cell, selects an LTM candidate cell which is different from the source or target one, detects HOF with the selected LTM candidate cell, and performs reestablishment procedure. 
-	Case 3c: the UE detects HOF/RLF in the LTM target cell, and successfully completes LTM execution with the selected LTM candidate cell which is different from the source or target one.  

2.1.2 3GPP Release 18 Mobility Enhancements - L1/L2 Triggered Mobility (LTM)
When the UE moves from the coverage area of one cell to another cell, a serving cell change needs to be performed at some point. Currently serving cell change is triggered by Layer 3 (L3) measurements (RRC Measurement Report from UE) and is done by downlink RRC signalling, i.e., RRC Reconfiguration message with Synchronization for change of Primary Cell (PCell) and Primary Secondary Cell (PSCell), as well as release and add for Secondary Cells (SCell)s when applicable. All cases involve complete L2 (and L1) resets, leading to longer latency, larger overhead, and longer interruption time than beam switch mobility. The goal of L1/L2 mobility enhancements is to enable a serving cell change via L1/L2 signalling, to reduce the latency, overhead and interruption time. 
LTM is a procedure in which a gNB receives L1 measurement report(s) from a UE, and on their basis the gNB changes UE’s serving cell by a cell switch command signalled via a MAC CE. The cell switch command indicates an LTM candidate cell configuration that the gNB previously prepared and provided to the UE through RRC signalling. Then the UE switches to the target cell according to the cell switch command. The LTM procedure can be used to reduce the mobility latency.
When configured by the network, it is possible to activate TCI states of one or multiple cells that are different from the current serving cell. For instance, the TCI states of the LTM candidate cells can be activated in advance before any of those cells become the serving cell. This allows the UE to be DL synchronized with those cells, thereby facilitating a faster cell switch to one of those cells when cell switch is triggered. 
When configured by the network, it is possible to initiate UL TA acquisition procedure to one or multiple cells that are different from the current serving cell. For instance, the network may request the UE to perform early TA acquisition of a candidate cell before a cell switch. The early TA acquisition is triggered by PDCCH order as specified in clause 9.2.6 (3GPP TS 38.300) or realized through UE-based TA measurement. In the former case, the gNB to which the candidate cell belongs calculates the TA value and sends it to the gNB to which the serving cell belongs. The serving cell sends the TA value in the LTM cell switch command MAC CE when triggering LTM cell switch. In the latter case, the UE applies the TA value measured by itself and performs RACH-less LTM upon receiving the cell switch command.
If UE-based TA measurement is configured, UE performs RACH-less LTM upon receiving the cell switch command. Otherwise, UE determines whether to access the target cell with the RA procedure depending on whether a TA value is provided in the cell switch command. For RACH-less LTM, the UE accesses the target cell via a configured grant provided in the LTM candidate cell configuration and selects the configured grant occasion associated with the beam indicated in the cell switch command. If the LTM candidate cell configuration does not include a configured grant, the UE monitors PDCCH for dynamic scheduling from the target cell upon LTM cell switch. Before RACH-less LTM procedure completion, the UE shall not trigger random access procedure if it does not have a valid PUCCH resource for triggered SRs. 
In Fig.1 an extraction from the 3GPP 38.401 of the LTM concept which approved for inter DU intra gNB CU-UP scenario in Rel. 18 is shown. LTM is also supported for inter DU inter gNB CU-UP and intra DU. As specified in TS 38.300 LTM supports both intra-frequency and inter-frequency mobility, including mobility to inter-frequency cell that is not a current serving cell. LTM is supported only for licensed spectrum. The following scenarios are supported:
-	PCell change in non-CA scenario and non-DC scenario,
-	PCell and SCell(s) change in CA scenario,
-	Dual connectivity scenario: including PCell and MCG SCell(s) change and intra-SN PSCell and SCG SCell(s) change without MN involvement. LTM for simultaneous PCell and PSCell change is not supported.



Figure 1: Inter-gNB-DU LTM
2.1.3 Prioritization of different objectives within the LTM MRO
As indicated in previous chapter both MCG LTM and SCG LTM are specified in R18. Similar as legacy mobility, MRO for LTM may focus on a connection failure and near failure. Due to limited TU load in RAN2 only 0.5 compared to 1.5 in RAN3 for SON MDT it may be not feasible the RAN3 works on all possible scenarios as the needed RAN2 support may not be provided for all the topics. Some topics therefore will have to be prioritised in RAN3. Considering how the work was organized in previous release when MCG and MRO for connection failure and consequently for near failure was used as the starter it is proposed to start also with MCG for LTM MRO. Also, RAN2 agreed in the RAN2 # 125bis the following:
· RAN2 will start work on MCG LTM.      
Proposal 1: RAN3 agrees to prioritize MRO for MCG both for connection failure and near failure over the MRO for SCG LTM in Rel. 19 based on the RAN2 agreement from the RAN2 #125bis meeting.   
In the remaining part of the contribution, we therefore focus on MCG MRO both for connection and near failure.
2.1.4 Near Failure Monitoring for MCG LTM
With 3GPP Rel-17 for the intra-NR mobility and consequent extension for inter RAT mobility in Rel. 18, the MRO concept based on RLFs has been extended towards the logging of risky or failed but recovered mobility cases which finally resulted in success handover by providing a successful handover report (SHR). LTM intends to allow intra NR mobility based on L1/L2 measurements instead of legacy L3 measurements. The end user shall not perceive any difference from the perspective of dropped services between those two mobility principles. The MRO concept including near failure monitoring is applicable also for LTM. As the outcome of the RAN3 # 123 bis meeting the following was agreed:
· Work on scenarios of near failure LTM
As defined in the chapter 5.7.10.6 of the TS 38.331 the UE only logs SHR, if SHR configuration is received previous to the handover, the handover is successfully executed (i.e. the procedure triggered with RRC Connection reconfiguration with synchronization is successfully completed) and at least one of the following criteria is satisfied: 
· T310 timer of the UE exceeds the configured threshold by the source node,
· T312 timer of the UE exceeds the configured threshold by the source node,
· T304 timer of the UE exceeds the configured threshold by the target node.
 
Regarding the SHR triggers in principle all of them may apply also for LTM. There was discussion in RAN2 whether also T304 shall be used to supervision the LTM cell switch procedure. Based on the RAN2 # 123 meeting outcome it was agreed to use T304 also for LTM. The open point was whether dedicated T304 timer shall be used. The fact that LTM Cell switch shall primarily be triggered as RACH-less procedure indicates dedicated T304 timer and SHR threshold value shall be configured for LTM.
Proposal 2: RAN3 agrees to send LS to RAN2 to double check the T304 and possible dedicated value for LTM. 
Main benefits of the LTM shall be seen in avoiding the complete reset of L3, avoiding RACH procedure which shall result into reduction of the interruption time. The interruption time is significantly impacted with RACH procedure. In case the TA of the candidate target LTM cell is not included into Cell Switch Command (MAC CE) the UE will initiate the legacy RACH procedure to access the target candidate cell. Despite the procedure can be monitored by means of  T304 timer, but the quality in terms of having it in a RACH-less manner is not considered. However, it is essential to get information whether the cell change occurred RACH-less which is key for LTM.
 On the other hand, in case the RACH-less cell change is triggered, i.e. MAC-CE msg contains TA, the first UL transmission is done in RLC AM. So, it may require several RLC retransmissions to get the transmission through.
Observation 1: The legacy SHR triggers seem to be incomplete for LTM. 
Proposal 3: RAN3 agrees to define new SHR triggers specific to LTM near failure cases.
The UE is configured for several mobility methods and the SHR triggered by the legacy threshold cannot be assigned to the mobility method that triggered the risky cell change documented with this SHR. The network thus may not be able to distinguish between the SHR related to legacy HO and LTM. However, due to their different triggers it is not possible to optimize them commonly. 
Observation 2: The network for proper optimization may need to distinguish between SHR related to LTM and legacy HO. 
Proposal 4: RAN3 agrees the UE triggers the SHR if at least one of the SHR trigger criteria is satisfied (including also new triggers as per proposal 3) with an indictor it is related to LTM cell switch.
2.1.5 Connection Failure Monitoring for MCG LTM
Similar failure cases as defined in TS38.300 [2] for HO (Too Late Handover, Too Early Handover, and Handover to Wrong Cell, ) shall be considered for MCG LTM. RAN2 # 125bis agreed the following::
For LTM MRO, RAN2 considers the following three connection failure cases: 
-	Too late LTM 
-	Too early LTM 
-	LTM to wrong cell 

For too late LTM, the following sub-cases are considered but we may down prioritize later (not limiting): 
-	Case 1a: the UE detects RLF in source cell after receiving LTM candidate configurations and performs reestablishment procedure. 
-	Case 1b: the UE detects RLF in source cell after receiving LTM candidate configurations, selects an LTM candidate cell, detects HOF with the selected LTM cell. 
-	Case 1c: the UE detects RLF in source cell after receiving LTM candidate configurations, and successfully completes LTM execution with the selected LTM candidate cell. 
 
For too early LTM, the following sub-cases are considered but we may down prioritize later (not limiting): 
-	Case 2a: the UE detects HOF/RLF in the LTM target cell and performs reestablishment procedure with the source cell. 
-	Case 2b: the UE detects HOF/RLF in the LTM target cell, selects the source cell which is also an LTM candidate cell, detects HOF with the source cell, and performs reestablishment procedure. 
-	Case 2c: the UE detects HOF/RLF in the LTM target cell, and successfully completes LTM execution with the selected source cell which is also an LTM candidate cell. 
 
LTM to wrong cell, the following sub-cases are considered but we may down prioritize later (not limiting): 
-	Case 3a: the UE detects HOF/RLF in the LTM target cell and performs reestablishment procedure with the source cell. 
-	Case 3b: the UE detects HOF/RLF in the LTM target cell, selects an LTM candidate cell which is different from the source or target one, detects HOF with the selected LTM candidate cell, and performs reestablishment procedure. 
-	Case 3c: the UE detects HOF/RLF in the LTM target cell, and successfully completes LTM execution with the selected LTM candidate cell which is different from the source or target one.  

Proposal 5: Agree to consider the same connection failure cases as agreed in RAN2 #125bis to start discussions in RAN3.
The Case 3a is wrongly defined as it is identical with Case 2a. The Case 3a may read as follows:
Case 3a: the UE detects HOF/RLF in the LTM target cell and performs reestablishment procedure with the cell which is different from the source or target cell. 

The definition of the failure cases may also be slightly updated to align on terminology which may be done later. From a principled point of view this RAN2 proposal covers both LTM Recovery and Re-establishment procedure. Considering the network configured the UE to try LTM failure recovery after LTM execution failure if the selected cell is an LTM candidate cell, the UE may attempt LTM execution once, otherwise re-establishment is performed. This scenario is sort of like CHO when after HOF/RLF if the suitable cell is a candidate target cell the UE attempts CHO based recovery instead of re-establishment. For proper monitoring if such scenario the RLF report already contains the previousPCellId to indicate the source PCell of the last handover, failedPCellId to indicate the PCell in which RLF is detected or the target PCell of the failed handover, choCellId  used to indicate the candidate target cell for conditional handover included in condRRCReconfig that the UE selected for CHO based recovery while T311 is running,  reestablishmentCellId used to indicate the cell in which the re-establishment attempt was made after connection failure if the UE was not configured with conditional Reconfiguration at the time of re-establishment attempt, or if the cell selected for the re-establishment attempt is not a candidate target cell for conditional reconfiguration.

It may also be beneficial to report the cell id of the LTM candidate cell where UE attempted LTM failure recovery in addition to cell id of previous/source cell, and cell id of the cell where connection failure happens within the RLF report. It is up to RAN2 responsbility to decide how the fields used for CHO based recovery may be in principle re-used also for LTM recovery with adding a new indicator pointings to LTM which anyhow would be useful as the UE is configured for several mobility methods. The network thus may not be able to distinguish between the RLF reported to legacy HO and LTM. 
Furthermore, main benefits of the LTM shall be seen in avoiding the complete reset of L3, avoiding RACH procedure which shall result into reduction of the interruption time. In case the TA of the candidate target LTM cell is not included into Cell Switch Command (MAC CE) the UE will initiate the legacy RACH procedure to access the target candidate cell. Therefore, it may be useful if UE reports the LTM execution was done for RACH based or RACH less case.

Observation 4: The network for proper optimization may need to distinguish between RLF report related to LTM and legacy HO. 

Proposal 6: RAN3 agrees the study on the extension of the parameters reported by UE in RLF report for LTM to reflect LTM specific conditions.
2.2 MRO for CHO with Candidate SCG(s)
2.2.1 Agreements achieved in RAN3 
The agreements achieved in RAN3 #123bis [1]:
· MRO for CHO with candidate SCG failure and near failure cases
· RAN3 focuses on NR-DC for MRO for CHO with candidate SCG in R19.
· R19 SON/MDT solution discussion is based on R18 work.
The agreements achieved in RAN2 #125bis [2]:
· RAN2 to study failure and near failure scenarios for CHO with candidate SCGs.
2.2.2 3GPP Release 18 Mobility Enhancements - CHO + MR-DC
In Release 17, CHO in MR-DC is limited to the scenario where the target MN can prepare a single target PSCell (under the control of an SN). This limits the usefulness of the CHO MR-DC feature where UE may need to access different target PSCell when the CHO needs to be executed. In Rel-18 specified mechanisms for CHO in MR-DC where target MN can prepare multiple target PSCells for the same target PCell. The corresponding stage 2 in the TS 37.340 was improved in Rel. 18 to support the CHO with candidate SCG(s) and stage 3 of the impacted messages in the TS 38.423.
During the initial discussions on this topic in RAN3 #123bis meeting some of the companies considered that since when only CHO with candidate SCG(s) is configured, the UE does not execute CHO with candidate SCG(s) until the execution conditions for both the candidate PCell and the associated candidate PSCell are met in a complementary way, network may also configure at least one of legacy R16 CHO and legacy R17 CHO with SCG. In such a way, 
· If at least one candidate PCell satisfies the corresponding execution condition and the associated candidate PSCell satisfies the corresponding execution condition, CHO with candidate SCGs is performed, e.g. the UE detaches from the source MN, applies the stored corresponding configuration for that selected candidate PCell and the associated candidate PSCell.
· Else, if at least one candidate PCell satisfies the corresponding execution condition, and a target PSCell associated to this candidate PCell is configured to the UE, legacy R17 CHO with SCG is performed, e.g. the UE detaches from the source MN, applies the stored corresponding configuration for that selected candidate PCell and the associated target PSCell.
· Else, if at least one candidate PCell satisfies the corresponding execution condition and there is no associated candidate PSCell or there is no associated target PSCell, legacy R16 CHO is performed, e.g. the UE detaches from the source MN, applies the stored corresponding configuration for that selected candidate PCell.
Then the companies’ proposal was that in R19, when we discuss MRO for CHO with candidate SCG(s), the following cases should be considered:
· Case 1: CHO with candidate SCGs is performed, when only CHO with candidate SCGs is configured, or CHO with candidate SCGs and at least one of legacy R16 CHO and legacy R17 CHO with SCG are configured;
· Case 2: legacy R17 CHO with SCG is performed, when CHO with candidate SCGs and legacy R17 CHO with SCG are configured, or, when CHO with candidate SCGs, legacy R16 CHO and legacy R17 CHO with SCG are configured,
· Case 3: legacy R16 CHO is performed, when CHO with candidate SCGs and legacy R16 CHO are configured, or, when CHO with candidate SCGs, legacy R16 CHO and legacy R17 CHO with SCG are configured.
RAN3 community during the RAN3 # 123bis meeting discussion was not able to confirm whether the UE may be configured with the R18 CH with candidate SCG(s), R17 CHO with target SCG and R16 CHO in parallel. The RAN3 may address a LS to RAN2 to clarify the allowed configurations.
Regardless of this, the above proposal may be seen as useful only from statistical perspective to get an info on which mobility procedure was successfully completed considering all three were configured in parallel. However, the MRO for CHO with candidate SCG(s) will not be possible. It is therefore recommended to start with MRO for UEs with configured R18 CHO with candidate SCG(s) only in Rel. 19.
Observation 5: The Cases 1,2 and 3 may not be helpful for MRO for CHO with candidate SCG(s). 
Proposal 7: RAN3 agrees to start with MRO for UE with configured CHO with candidate SCG(s) only in Rel. 19.
2.2.3 Near Failure Monitoring for CHO with Candidate SCG(s)
With 3GPP Rel-17 for the intra-NR mobility and consequent extension for inter RAT mobility in Rel. 18, the MRO concept based on RLFs has been extended towards the logging of risky or failed but recovered mobility cases which finally resulted in success handover by providing a successful handover report (SHR). In similar way for PSCell addition or change the recovered cases which finally resulted in success scenario by providing a successful PSCell Addition or Change report (SPR). 
Observation 6: The SHR and SPR monitoring is also applicable for CHO with candidate SCG(s). 
When the UE is configured with R18 CHO with candidate SCG(s) configuration, there will be one candidate configuration that contains both MCG and SCG configuration. Although there is one candidate configuration, the UE will receive two orthogonal conditions to be monitored to execute that candidate configuration. Herein, there will be one (or more) CHO condition to reflect MCG quality measure, and one (or more) CPAC condition to reflect SCG quality measure in the condition evaluation. Herein, the CHO condition will be determined by the source MN whereas the CPAC condition will be determined by the candidate MN who prepares the candidate SN. Eventually, the candidate configuration will be executed only if both CHO and CPAC conditions are met. 
Observation 7: CHO with candidate SCG(s) involves orthogonality meaning that candidate configuration will be executed only if both CHO and CPAC conditions are met. 
It is nontrivial to set both CHO and CPAC conditions in a way that they will be in line with each other, i.e., one condition does not necessarily block other.
In legacy procedures, it is possible to optimize the execution conditions, by looking at the successful HO Report (SHR) for CHO, and Successful PSCell Report (SPR) for CPAC, as CHO and CPAC conditions were not tied to each other and execution of each was independent. When the CHO execution is delayed with an interruption at the UE side (T310 timer runs but does not expire) due to wrong CHO execution condition configuration, it is known by the network that what went wrong with the CHO execution. Similarly, when the CPAC execution is delayed and leads UE to experience interruption between UE and the S-SN, the wrong configuration can be known by the network if the UE indicates that CPAC execution was delayed (via SPR).
Observation 8: The legacy way of independent SHR and SPR monitoring and consequent optimization may be insufficient for CHO with candidate SCG(s). 
Proposal 8: RAN3 agrees on analysis of the MRO for CHO with candidate SCG(s) from the perspective of the interdependency between CHO and CPAC configuration execution. 
In case of CHO with candidate SCG(s), if one of the execution conditions is not configured properly, the entire execution will be delayed as CHO+CPAC configuration cannot be executed partially. Only when both conditions can be satisfied and the UE executes the configuration, i.e., access both target PCell and PScell. 
Observation 9: For MRO for CHO with candidate SCG(s) it may be beneficial to identify the blocking/wrong configuration. 
Proposal 9: RAN3 agrees on deeper analysis of the blocking CHO/CPAC configuration for CHO with SCG(s) mobility which may be for example reported as new information in SHR/SPR when CHO/CPAC execution is delayed by the time interval which is above the configured threshold after the CPAC/CHO execution. 
2.2.4 Connection Failure Monitoring for CHO with Candidate SCG(s)
The UE may experience a failure (either RFL or SCG failure) while being configured with CHO with candidate SCG(s), more specifically one of the following scenarios may happen:
· CHO execution condition of a candidate PCell is fulfilled but CPAC execution condition of the associated candidate PSCell is not fulfilled; or, 
· CHO execution condition of a candidate PCell is not fulfilled but CPAC execution condition of the associated candidate PSCell is fulfilled; or, 
· neither CHO execution condition of a candidate PCell is fulfilled nor CPAC execution condition of the associated candidate PSCell is fulfilled.
In this case it is important for the network to determine which condition or relationship between conditions lead to the failure. 
Proposal 10: RLF report is enhanced for the case that an MCG failure occurs before CHO with candidate SCGs is executed. 
Proposal 11: SCG Failure Information message is enhanced for the case that an SCG failure occurs before CHO with candidate SCGs is executed.
3	Conclusions
First part of the contribution discussed on MRO for connection and near failure for LTM. We have the following observations and proposals: 
Proposal 1: RAN3 agrees to prioritize MRO for MCG both for connection failure and near failure over the MRO for SCG LTM in Rel. 19 based on the RAN2 agreement from the RAN2 #125bis meeting.   
Proposal 2: RAN3 agrees to send LS to RAN2 to double check the T304 and possible dedicated value for LTM. 
Observation 1: The legacy SHR triggers seem to be incomplete for LTM. 
Proposal 3: RAN3 agrees to define new SHR triggers specific to LTM near failure cases.
Observation 2: The network for proper optimization may need to distinguish between SHR related to LTM and legacy HO. 
Proposal 4: RAN3 agrees the UE triggers the SHR if at least one of the SHR trigger criteria is satisfied (including also new triggers as per proposal 2) with an indictor it is related to LTM cell switch.
Proposal 5: Agree to consider the same connection failure cases as agreed in RAN2 #125bis to start discussions in RAN3.
Observation 4: The network for proper optimization may need to distinguish between RLF report related to LTM and legacy HO. 

Proposal 6: RAN3 agrees the study on the extension of the parameters reported by UE in RLF report for LTM to reflect LTM specific conditions.
Second part of the contribution discussed on how to provide MRO for CHO with candidate SCG(s). We have the following observations and proposals: 
Observation 5: The Cases 1,2 and 3 may not be helpful for MRO for CHO with candidate SCG(s). 
Proposal 7: RAN3 agrees to start with MRO for UE with configured CHO with candidate SCG(s) only in Rel. 19.
Observation 6: The SHR and SPR monitoring is also applicable for CHO with candidate SCG(s). 
Observation 7: CHO with candidate SCG(s) involves orthogonality meaning that candidate configuration will be executed only if both CHO and CPAC conditions are met. 
Observation 8: The legacy way of independent SHR and SPR monitoring and consequent optimization may be insufficient for CHO with candidate SCG(s). 
Proposal 8: RAN3 agrees on analysis of the MRO for CHO with candidate SCG(s) from the perspective of the interdependency between CHO and CPAC configuration execution. 
Observation 9: For MRO for CHO with candidate SCG(s) it may be beneficial to identify the blocking/wrong configuration. 
Proposal 9: RAN3 agrees on deeper analysis of the blocking CHO/CPAC configuration for CHO with SCG(s) mobility which may be for example reported as new information in SHR/SPR when CHO/CPAC execution is delayed by the time interval which is above the configured threshold after the CPAC/CHO execution. 
Proposal 10: RLF report is enhanced for the case that an MCG failure occurs before CHO with candidate SCGs is executed. 
Proposal 11: SCG Failure Information message is enhanced for the case that an SCG failure occurs before CHO with candidate SCGs is executed.
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