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1 Introduction
In this contribution, we discuss below objective #4 from mobility enhancement work item [1].

4. To specify CHO including target MCG and candidate SCGs for CPC/CPA in NR-DC [RAN3, RAN2]
· CHO including target MCG and target SCG is used as the baseline

R2 has made the following agreements related to objective #4
In RAN2#119 
· Observation: Current RAN2 Stage-3 specifications can support CHO including target MCG and target SCG in Rel-17.
· CHO configuration referring to or including CPC/CPA configuration (intended to be applicable together) can be supported.
· FFS: When triggering CHO, UE perform CPC/CPA configuration to start CPC/CPA evaluation, FFS if CHO evaluation and CPC/CPA evaluation is concurrent or sequential.
Chair: NOTE that the above agreements are NOT intended to describe the Stage3 signalling details. 

In RAN2#120
· Execution order: the UE doesn’t execute CPC/CPA unless CHO condition is fulfilled (regardless parallel or sequential evaluation)

In RAN2#121
· [bookmark: _Hlk130472535]RAN2 agrees to support the simultaneous evaluation of CHO and CPC in Rel-18
· [bookmark: _Hlk131496858]The UE should not need to unpack any of the nested conditionalconfiguration containers in order to measure, acc to agreement above

In RAN2#121bis
For the CHO+CPC case:
· When both CHO and CPC conditions are met, both CHO and CPC cell change is executed.
· Baseline: The UE waits until both CHO and CPC conditions are met (always). (furthermore, it is assumed that if needed the network can provide a complementary CHO-only configuration, to avoid failures in deployments where failure would otherwise be likely to happen).  
· Alternative: FFS if When CHO condition is met, but CPC condition is not met, CHO execution is triggered (and somehow source SCG can be released). IF allowed in the new configuration the UE may continue evaluation of CPC/CPA conditions.

In RAN2#122
· P3: The CHO execution conditions (for candidate PCells) and CPA/CPC execution conditions (for candidate PSCells) are provided based on the source MeasConfig.
· P4: For CHO execution conditions, the source MN determines the execution conditions on candidate PCells, based on the source MCG MeasConfig.
· P5: For CPA/CPC execution conditions, the candidate MN determines the parameters of the execution conditions for candidate PSCells (e.g. event A4 threshold).
· P6: The candidate MN informs the source MN about the prepared candidate PSCells and parameters of the associated execution conditions (e.g. event A4 threshold). According to the received information from the candidate MN, the source MN generates the corresponding execution conditions based on the source MCG MeasConfig to the UE.
· FFS how, if to support event A3/A5.
· P8: For CHO with candidate SCGs for CPA/CPC, the RRCReconfigurtaion message in one CHO container includes one MCG configuration and one SCG configuration (i.e. similar to Rel-17 CHO with SCG configuration).
· P9: The execution conditions associated with one CHO container includes both CHO execution condition(s) and CPA/CPC execution condition(s), i.e. triggering conditions on both candidate PCell and candidate PSCell.
· P10: If there are multiple candidate PSCells associated with one candidate PCell, the NW can provide multiple CHO configurations for the same candidate PCell, i.e. each one contains one MCG configuration (for the same candidate PCell) and one SCG configuration (for different candidate PSCell).
· P12: When the CPA/CPC execution condition is met but no CHO execution condition is met, the UE continues to evaluate both CHO and CPA/CPC execution conditions. 
· For CHO+CPC we only consider execution when BOTH conditions are met. 
(When the CHO execution condition is met but no CPC execution condition is met, if there is an available CHO-only or Rel-17 CHO with SCG configuration for which the CHO condition is met, the UE performs the CHO-only or Rel-17 CHO with SCG execution, and THUS the network can handle such situation by providing proper configurations). 

In RAN2#123
· 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.

We would like to discuss some remaining open issues for CHO with candidate SCG in this contribution.
2 Discussion
Almost all main issues are resolved for CHO with candidate SCG. From UU interface perspective, the behavior for CHO recovery procedure is still unclear. Although RAN2 intend to support this from last meeting discussion, it seems that there is no converge at all on how the UE should select between CHO-only and CHO with candidate SCG. Note that R17 CHO with target SCG should also be considered if we want to define the priority. We therefore think that RAN2 should reconsider whether to support CHO with candidate SCG in CHO recovery procedure.

In general (starting from Rel-16 CHO), the UE can execute CHO upon two separate events:
· Event 1: Regular CHO execution (i.e., condExecutionCond becomes fulfilled) 
· Event 2: CHO recovery (i.e., execute CHO instead of legacy re-est signalling in case attemptCondReconfig is configured and suitable cell found for re-est matches with PCell in condRRCReconfig for CHO) 

For both Event 1 and Event 2, the UE performs some evaluation of the target PCell signal level/quality:
· Event 1: The evaluation is as per meas IDs defined by condExecutionCond
· Event 2: The evaluation is by leveraging suitable cell criteria (cell selection criterion S as per 38.304)

In Rel-17, support for CHO with target SCG was supported and those CHO configurations are considered also for Event 2.
· For Rel-17 CHO with target SCG, only PCell criteria is evaluated by the UE, for both events 1 and 2.
· This means that UE might not hear the PSCell at all, or might hear it poorly, but anyway Event 1 and Event 2 apply similar level of evaluation (PCell evaluation only).

For Rel-18 CHO with candidate SCGs, the UE evaluates both PCell and PSCell criteria (condExecutionCond and condExecutionCondPSCell, respectively) for Event 1. If Rel-18 CHO configurations with candidate SCGs were used for CHO recovery (i.e., Event 2), the Event 1 and Event 2 evaluations would no longer be ~equivalent with each other, since the UE only evaluates PCell quality (suitable cell criteria) in Event 2. For this reason, we think Rel-18 CHO configurations with candidate SCGs should not be used in CHO recovery.

Proposal 1: Rel-18 CHO configurations with candidate SCGs should NOT be used in CHO recovery.

If P1 is agreed, it could be captured for example as shown in Annex (based on running CR ASN.1).

If P1 is NOT agreed, there is some discussion on whether the UE should priority “CHO-only configuration” over “CHO with candidate SCG”. We think this kind of priority is not necessary at all. Note that “R17 CHO with target SCG” is also applicable in this case and there is no definition the priority between “CHO-only” and “R17 CHO with target SCG”. We do not see the need to have complicate SPEC description for this small optimization. We also do not see the problem to select either of the candidate configurations. 

Proposal 2: (If P1 is NOT agreed). It is up to UE implementation to select which CHO configuration to use if there are multiple CHO configurations (e.g. CHO-only, R17 CHO with target SCG, R18 CHO with candidate SCG) for the selected PCell.

3 Conclusions	
Based on the discussion in section 2, we have following proposals. 

Proposal 1: Rel-18 CHO configurations with candidate SCGs should NOT be used in CHO recovery.

Proposal 2: (If P1 is NOT agreed). It is up to UE implementation to select which CHO configuration to use if there are multiple CHO configurations (e.g. CHO-only, R17 CHO with target SCG, R18 CHO with candidate SCG) for the selected PCell.
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Annex: RRC Change for not supporting CHO with candidate SCG in CHO recovery procedure

[bookmark: _Toc131064462]5.3.7.3            Actions following cell selection while T311 is running
Upon selecting a suitable NR cell, the UE shall:
1>  ensure having valid and up to date essential system information as specified in clause 5.2.2.2;
1>  stop timer T311;
1>  if T390 is running:
2>  stop timer T390 for all access categories;
2>  perform the actions as specified in 5.3.14.4;
1>  stop the relay (re)selection procedure, if ongoing;
1>  if the cell selection is triggered by detecting radio link failure of the MCG or re-configuration with sync failure of the MCG or mobility from NR failure, and
1>  if attemptCondReconfig is configured; and
1>  if the selected cell is not configured with CondEventT1, or the selected cell is configured with CondEventT1 and leaving condition has not been fulfilled; and
1>  if the selected cell is one of the candidate cells for which the reconfigurationWithSync is included in the masterCellGroup and the condExecutionCondPSCell is not configured for the corresponding condReconfigId in the MCG VarConditionalReconfig:
2>  if the UE supports RLF-Report for conditional handover, set the choCellId in the VarRLF-Report to the global cell identity, if available, otherwise to the physical cell identity and carrier frequency of the selected cell;
2>  apply the stored condRRCReconfig associated to the selected cell and perform actions as specified in 5.3.5.3;
Editor’s note: FFS whether the legacy CHO recovery mechanism applies to the configuration for CHO including target MCG and candidate SCGs.
NOTE 1:    It is left to network implementation to how to avoid keystream reuse in case of CHO based recovery after a failed handover without key change.

