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Introduction
At last meeting, RAN2 discussed CHO with candidate SCG(s) and made the following agreements [1]: 
	· UE does not remove the configuration for CHO including target MCG and candidate SCG configuration automatically when SCG is to be released.
· R2 assumes Source MN initiates the preparation of the R18 CHO with candidate SCG(s), e.g., S-MN tells the T-MN whether it is allowed to configure candidate SCG(s). FFS the signalling details.
· candidate MN recommends the candidate PSCells to candidate SN (for CHO with MN-initiated CPC). 
· CHO recovery details to handle the additions brought by this feature is FFS
· [bookmark: OLE_LINK92]R2 assumes for this R18 feature that the UE does not need to continue conditional reconfiguration evaluation for CHO with Candidate SCG(s) upon initiating SCG failure information procedure
· Recommendation of the candidate PSCells can be based on measurement results.
· R2 assumes for this R18 feature that the evaluation of the execution conditions for CHO with Candidate SCG(s) do not need to continue once PSCell change is triggered.
· maxNrofCondCells = max number of conditional configurations that the UE can store (is assumed to be a memory limitation), value FFS
· selectedCondRRCReconfig-r17 is not reused to indicate the selected target SCG to the target MN, i.e., UE indicates physCellId and ARFCN-ValueNR of the selected PSCell to target MN.
· condEventA3 or condEventA5 is not used for the execution conditions for candidate PSCells (can be revisited later if strong justification can be provided)
· condEvent A4 to be used for current PSCell (i.e., in case it is configured as candidate PSCell for evaluation) for CHO with candidate SCGs case.


In this contribution, we discussed some remaining issues on CHO with candidate SCG(s).
Discussions 
Maximum number of conditional reconfigurations
At last meeting, RAN2 discussed whether to extend maxNrofCondCells-r16 for CHO with candidate SCG(s). And it’s clarified that this parameter refers to max number of conditional reconfigurations that the UE can store, which is assumed to be a memory limitation. Currently, at most 8 conditional reconfigurations can be provided to the UE for CHO and CPAC. Given that one conditional reconfiguration for CHO with candidate SCG(s) includes only one MCG configuration and one SCG configuration (like Rel-17 CHO with SCG configuration), and it can be up to the NW implementation whether to provide the complementary CHO configuration for the same candidate PCell if there is CHO with candidate SCG(s). We see no strong need to extend the maximum value even if CHO with candidate SCG(s) is supported. Thus, we think the existing maxNrofCondCells-r16 can be reused for conditional reconfigurations, i.e. the maximum number is 8.
RAN2 confirms the maximum number of conditional reconfigurations is 8, i.e. no need to extend the value of maxNrofCondCells.
CHO based recovery
At last meeting, RAN2 discussed whether to support CHO with candidate SCG(s) configuration for CHO based recovery, but no consensus was reached. In the legacy procedure, if attemptCondReconfig has been configured, and if the UE selects a CHO candidate cell during cell re-selection, the UE can apply the CHO configuration to execute CHO based recovery. Otherwise, the legacy re-establishment procedure is triggered. In Rel-16/Rel-17 CHO, there is only execution condition for candidate PCell. But in Rel-18 CHO with candidate SCG(s), there are execution conditions for both candidate PCell and candidate PSCell. Thus, some companies concerned that applying CHO with candidate SCG(s) configuration for CHO based recovery may cause the PSCell change failure since the UE only evaluates the PCell condition but not for PSCell evaluation during RRC re-establishment. However, the same issue may also happen in Rel-17 CHO with SCG configuration where the target PSCell is blindly applied. 
Another issue is that there may be multiple conditional configurations associated with the same candidate PCell, it is unclear how does the UE select the CHO configuration to be applied. In our understanding, for CHO with candidate SCG(s), the NW may also provide the Rel-16 CHO-only or Rel-17 CHO with SCG configuration for the same candidate PCell, in order to ensure the CHO can be executed in time when the CHO execution condition is met. 
For CHO with candidate SCG(s), it’s assumed that the NW can also provide the complementary Rel-16/Rel-17 CHO configuration for the same candidate PCell, to ensure the CHO can be executed in time when the CHO execution condition is met.
Thus, in order to simplify the CHO based recovery procedure and avoid the recovery failure due to the blind target PSCell change as much as possible, we think the UE can apply the legacy CHO configuration (i.e. without the associated execution condition for candidate PSCell) for the selected candidate PCell if there are multiple conditional configurations associated with the same selected candidate PCell.
In CHO based recovery, the UE prioritizes to apply the legacy CHO configuration (i.e. without the associated execution condition for candidate PSCell) for the selected candidate PCell if there are multiple conditional reconfigurations associated with the same candidate PCell.
CHO with candidate SCG(s) execution
In CHO with candidate SCG(s), the UE shall execute the procedure only when both execution condition(s) for candidate PCell and execution condition(s) for the associated candidate PSCell are met. In order to not delay the CHO execution when the execution condition(s) for candidate PCell is met, the NW can provide the legacy CHO configuration for the same candidate PCell. Thus, there may be multiple conditional configurations for the same candidate PCell when the execution conditions for CHO with candidate SCG(s) and the execution condition(s) for complementary CHO configuration are met. In such case, we think the UE should prioritize the execution of CHO with candidate SCG(s) considering that the quality of target PSCell is also satisfied.
If both the execution conditions for CHO with candidate SCG(s) are met and the execution condition(s) for the legacy CHO configuration for the same candidate PCell is met, the UE prioritizes to execute the CHO with candidate SCG(s). 
Handling on CHO with candidate SCG(s) configuration upon PSCell addition/change
In the legacy procedure, if the CPA or CPC was configured, upon completion of SCG reconfiguration with sync (i.e. PSCell addition/change), the UE shall remove all stored conditional configurations. If there is no CPA or CPC configured, the UE shall not remove the stored conditional configurations upon completion of SCG reconfiguration with sync. For CHO with candidate SCG(s), anyway it can be up to the NW implementation to release or update the invalid CHO with candidate SCG(s) configuration after PSCell addition/change. Thus, we can simply to reuse the existing handling for CHO with candidate SCG(s).
If the CPA or CPC was not configured, the UE shall not remove the CHO with candidate SCG(s) configuration upon PSCell addition/change, i.e. no change to the current spec is expected.
Execution condition parameters for the candidate PSCell
In RAN2#122 meeting, it’s agreed that the candidate MN informs the source MN about the prepared candidate PSCells and parameters of the associated execution conditions. And then the source MN provides the execution conditions (i.e. meas_Ids referring to the source MCG MeasConfig) for candidate PSCells and the associated MCG measurement configurations to the UE. Currently, only CondEvent A4 can be configured as the execution condition for candidate PSCell. The definition and configuration of CondEvent A4 in TS 38.331 [2] is shown as follows.
	[bookmark: _Toc60776890][bookmark: _Toc139045153]5.5.4.5	Event A4 (Neighbour becomes better than threshold)
The UE shall:
1>	consider the entering condition for this event to be satisfied when condition A4-1, as specified below, is fulfilled;
1>	consider the leaving condition for this event to be satisfied when condition A4-2, as specified below, is fulfilled.
Inequality A4-1 (Entering condition)
Mn + Ofn + Ocn – Hys > Thresh
Inequality A4-2 (Leaving condition)
Mn + Ofn + Ocn + Hys < Thresh
The variables in the formula are defined as follows:
Mn is the measurement result of the neighbouring cell, not taking into account any offsets.
Ofn is the measurement object specific offset of the neighbour cell (i.e. offsetMO as defined within measObjectNR corresponding to the neighbour cell).
Ocn is the measurement object specific offset of the neighbour cell (i.e. cellIndividualOffset as defined within measObjectNR corresponding to the neighbour cell), and set to zero if not configured for the neighbour cell.
Hys is the hysteresis parameter for this event (i.e. hysteresis as defined within reportConfigNR for this event).
Thresh is the threshold parameter for this event (i.e. a4-Threshold as defined within reportConfigNR for this event).
Mn is expressed in dBm in case of RSRP, or in dB in case of RSRQ and RS-SINR.
Ofn, Ocn, Hys are expressed in dB.
Thresh is expressed in the same unit as Mn.
NOTE:	The definition of Event A4 also applies to CondEvent A4.



	ReportConfigNR information element
CondTriggerConfig-r16 ::=        SEQUENCE {
    condEventId                      CHOICE {
        ...,
        condEventA4-r17                  SEQUENCE {
            a4-Threshold-r17                 MeasTriggerQuantity,
            hysteresis-r17                   Hysteresis,
            timeToTrigger-r17                TimeToTrigger
        },
...
    rsType-r16                       NR-RS-Type,
    ...
}


It can be found that there are several parameters (e.g. offsetMO, cellIndividualOffset, hysteresis, a4-Threshold, timeToTrigger, rsType) related to the condition formula and configuration for CondEvent A4. 
In the current RRC spec, there are several parameters (e.g. offsetMO, cellIndividualOffset, hysteresis, a4-Threshold, timeToTrigger, rsType) related to the condition formula and configuration for CondEvent A4.
Thus, in order to provide the sufficient information to the source MN for the execution condition generation, the candidate MN can provide all the parameters related to the CondEvent A4 to the source MN. Among these parameters, we think the a4-Threshold should be provided mandatorialy, while other parameters can be provided optionally.
The candidate MN can provide all related parameters for CondEvent A4 to the source MN for the execution conditions of candidate PSCells, including:
a4-Threshold (mandatory) 
offsetMO
cellIndividualOffset
hysteresis
timeToTrigger
rsType
Preparation procedure
At last meeting, RAN2 assumed that the source MN initiates the preparation of the R18 CHO with candidate SCG(s), e.g., S-MN tells the T-MN whether it is allowed to configure candidate SCG(s). But the signalling details are left to FFS. In our understanding, how to inform the T-MN whether it is allowed to configure candidate SCG(s) should be discussed at RAN3. Besides, RAN3 has agreed to indicate the maximum number of Conditional reconfigurations to prepare within the Handover Request message from S-MN to T-MN. It can be implicitly indicated whether the candidate SCG(s) is allowed or not considering that the indicator will only be used in case of CHO with candidate SCG(s). Anyway, it can be up to RAN3 decision to design the signalling detail.
It is up to RAN3 decision to design the signalling details on informing the T-MN whether it is allowed to configure candidate SCG(s).

Conclusion and Proposals
In this contribution, we discussed remaining issues on CHO with candidate SCG(s) with the following observations and proposals:
Observation 1: For CHO with candidate SCG(s), it’s assumed that the NW can also provide the complementary Rel-16/Rel-17 CHO configuration for the same candidate PCell, to ensure the CHO can be executed in time when the CHO execution condition is met.
Observation 2: In the current RRC spec, there are several parameters (e.g. offsetMO, cellIndividualOffset, hysteresis, a4-Threshold, timeToTrigger, rsType) related to the condition formula and configuration for CondEvent A4.

Proposal 1: RAN2 confirms the maximum number of conditional reconfigurations is 8, i.e. no need to extend the value of maxNrofCondCells.
Proposal 2: In CHO based recovery, the UE prioritizes to apply the legacy CHO configuration (i.e. without the associated execution condition for candidate PSCell) for the selected candidate PCell if there are multiple conditional reconfigurations associated with the same candidate PCell.
Proposal 3: If both the execution conditions for CHO with candidate SCG(s) are met and the execution condition(s) for the legacy CHO configuration for the same candidate PCell is met, the UE prioritizes to execute the CHO with candidate SCG(s).
Proposal 4: If the CPA or CPC was not configured, the UE shall not remove the CHO with candidate SCG(s) configuration upon PSCell addition/change, i.e. no change to the current spec is expected.
Proposal 5: The candidate MN can provide all related parameters for CondEvent A4 to the source MN for the execution conditions of candidate PSCells, including:
• a4-Threshold (mandatory)
• offsetMO
• cellIndividualOffset
• hysteresis
• timeToTrigger
• rsType
Proposal 6: It is up to RAN3 decision to design the signalling details on informing the T-MN whether it is allowed to configure candidate SCG(s).
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