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Introduction
In RAN2#122 meeting, the following agreements were made for CHO including target MCG and candidate SCGs [1]:
	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.
[bookmark: OLE_LINK1]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). 



However, there are still some open issues, in this contribution, we provide our further considerations on CHO including target MCG and candidate SCGs.
[bookmark: _Hlk110416859]Discussion
Procedure initiation
In last meeting，RAN2 agreed which node determines and generates the execution condition of CHO or CPAC: for CHO, it’s the source MN determines the execution condition, while for related CPAC, it’s the candidate MN determines the CPAC execution condition parameters, and both two execution conditions are generated by the source MN, and the two execution conditions are associated together with one CHO container.
In legacy procedure, CHO and CPA are triggered by the source MN, while for CPC, it can be triggered by the source MN or the source SN. When it comes to CHO including target MCG and candidate SCGs, though the CPA here is initiated from the target MN, and the target MN provides the execution conditions for candidate SN, CPAC in this case is go with CHO, which is initiated by source MN/serving cell. Thus, we think source MN can take more responsibilities, for example, indicate to target MNs whether CPAC can be configured and provide some necessary information for the further CPAC procedure.
Proposal 1: Source MN can indicate candidate MN whether CPAC can be configured and provide some necessary information for further CPAC procedure, while candidate MN decides its CPAC candidates (candidate SNs/SCGs) and provide CPAC configurations, including the execution conditions and RACH resources from candidate SNs to candidate MN.
What’s more, in Rel-16/17 CHO and CPA/CPC discussion, the maximum number of conditional candidates is strict to 8, considering the limitation of the UE’s measurement capability. And in Rel-16/17, CHO cannot be configured with CPAC together. When it comes to Rel-18 CHO with candidate SCGs, we think the limitation can be broken, as the evaluation of one PCell and PsCell is simultaneous, in this way, UE may have more potential DC pairs to access. Besides, in last two meetings, we also agreed to configure CHO-only configuration with CHO including target MCG and candidate SCGs, Therefore, the UE may need to evaluate and measure more objectives, RAN2 is kindly asked whether the related UE capability, i.e., measurement capability like maximum measurement ID should be enhanced. And from our point of view, the UE’s capability is also one factor for the network to decide whether CHO including target MCG and candidate SCGs for CPC/CPA can be configured.
Proposal 2: The related UE capability, i.e., measurement capability like maximum measurement ID is enhanced for simultaneous evaluation.
CHO and CPAC evaluation
In the previous RAN2 meetings, how to evaluate and execute CHO and related CPAC execution conditions is discussed a lot, and it was achieved that Rel-18 CHO including target MCG and candidate SCGs is only performed when both CHO and CPAC conditions are satisfied. But it should be noticed that, there could be a case that when CHO execution condition satisfies, there are several CPAC candidates satisfying its own execution condition due to the restriction of waiting for both two conditions’ satisfying. Hence, in this case, UE should make a decision which CPAC candidate to be chosen.
Observation 1: Due to the restriction that only both two conditions are met for the UE to perform Rel-18 CHO, UE may have several CPAC candidates satisfying its own CPAC execution condition when the related CHO candidate execution condition is met.
Though a simple way is for the UE’s implementation, this may cause interference once the UE doesn’t choose the one with the best channel quality. Therefore, in our point of view, in this case, the UE can take the channel quality CPAC candidates into consideration, and access to the one with the highest channel quality. 
Proposal 3: If there’re several CPAC candidates satisfying the execution condition when CHO execution condition is met, UE choose the cell with the best channel quality among the CPAC candidates.
Execution complete indication
In legacy HO, UE will send RRCReconfigurationComplete message to the target node as shown in Figure 1[2], and this also applies to conditional handover.


Figure 1: Inter-gNB handover procedures
Similarly, in CPAC procedure, If the execution condition of one candidate PSCell is satisfied, the UE applies RRCReconfiguration* message corresponding to the selected candidate PSCell, and sends an MN RRCReconfigurationComplete* message, including an RRCReconfigurationComplete** message for the selected candidate PSCell, and information enabling the MN to identify the SN of the selected candidate PSCell [3]. 


Figure 2: Conditional Secondary Node Addition procedure
To indicate the selected PSCell, the IE selectedCondRRCReconfig-r17 is included in the RRCReconfigurationComplete message, while the selectedCondRRCReconfig-r17 is the condReconfigId configure by the source MN [4].
	RRCReconfigurationComplete-v1700-IEs ::=    SEQUENCE {
    needForGapNCSG-InfoNR-r17                   NeedForGapNCSG-InfoNR-r17                                               OPTIONAL,
    needForGapNCSG-InfoEUTRA-r17                NeedForGapNCSG-InfoEUTRA-r17                                            OPTIONAL,
    selectedCondRRCReconfig-r17                 CondReconfigId-r16                                                      OPTIONAL,
    nonCriticalExtension                        RRCReconfigurationComplete-v1720-IEs                                    OPTIONAL

	selectedCondRRCReconfig
This field indicates the ID of the selected conditional reconfiguration the UE applied upon the execution of CPA or inter-SN CPC.


When it comes to CHO including target MCG and candidate SCGs, when the procedure is complete, the UE needs send RRCreconfigurationComplete message to the target MCG to indicate the procedure’s completion, also, indicate UE’s selected SCG in the message. Based on the current agreements, the execution conditions of CHO and CPAC are associated together with the CHO container including the configuration of CHO and CPAC as following [5], and all these are configured with one condReconfigId, which is generated by the source MCG, therefore, the target MCG may be not aware of the condReconfigId, and it has no idea to forward the corresponding SCG RRCReconfigurationComplete message to which target SCG.
Observation 2: the target MCG may not know to forward the corresponding SCG RRCReconfigurationComplete message to which target SCG due to the condReconfigId is configured by the source MCG.
To solve the problem，the following alternatives can be considered：
Alt 1：Introduce a new Xn message from the source MCG to the target MCG to indicate or coordinate the condReconfigId allocated by the source MCG.
Alt 2: For the CPAC configuration, the target MCG can allocate another ID which is nested in the CHO container, and it is reported by UE in the RRCReconfigurationComplete message.
Alt 3: Cell information (e.g., physCellId, ARFCN-ValueNR) of the selected PSCell is reported in the RRCReconfigurationComplete message.
For Alt1, there could be more Xn signalling overhead, but there’s no effect to the UE current acknowledge procedure. For Alt 2 and Alt 3, the extra Xn signalling overhead can be avoided compared with Alt1, and Alt2 also has no effect to UE’s acknowledge procedure, while for Alt3, the information to identify the selected cell is different from current procedure, but physCellId and ARFCN-ValueNR are used frequently in other procedures.
Proposal 4: The following alternatives can be considered to make sure the target MCG having the information of the SCG selected by the UE：
Alt 1：Introduce a new Xn message from the source MCG to the target MCG to indicate or coordinate the condReconfigId allocated by the source MCG.
Alt 2: For the CPAC configuration, the target MCG can allocate another ID which is nested in the CHO container, and it is reported by UE in the RRCReconfigurationComplete message.
Alt 3: cell information (e.g., physCellId, ARFCN-ValueNR) of the selected PSCell is reported in the RRCReconfigurationComplete message.
Failure handling
In legacy, UE may select to a new cell which is one of the CHO candidates in the RRC re-establishment procedure [4]:
	If the selected cell is one of the candidate cells for which the reconfigurationWithSync is included in the masterCellGroup 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;


For the CHO with target MCG and candidate SCGs case, we think it’s better not to support such CHO recovery mechanism with the following consideration:
According to the current agreements, CHO with target MCG and candidates SCGs is performed only when the two associated execution conditions are satisfied, and also in the signalling structure design, the reconfigurationWithSync for MCG and SCG are included in one CHO container. Since the recovery mechanism is to recover the RRC connection as soon as possible, it only considers the reconnection with the serving PCell, but not serving PsCell, even in dual connectivity case. Therefore, in our point of view, though CHO with target MCG and candidates SCGs aims to establish dual connectivity for the UE after mobility, once failure happens, only PCell should be considered in this case. But as mentioned that reconfigurationWithSync for MCG and SCG are included in one CHO container, even only PCell is considered, UE cannot apply the reconfigurationWithSync for MCG part only. Besides, the target MCG may have multiple candidate SCGs, there can be multiple CHO configurations for the same candidate PCell, and maybe the configuration for MCG with different SCGs has difference. Once the legacy CHO recovery mechanism is applied, which candidate SCG related configuration is selected is one issue to be solved. If the recovery
Observation 3: If CHO recovery mechanism is applied to CHO with target MCG and candidates SCGs, there could be two potential questions:
1. Partial configuration of the CHO execution to only access to one PCell.
2. CHO figuration selection due to one PCell having multiple PsCells, in both cases of access only to PCell and access to PCell and PsCell.
As we have agreed that CHO-only or Rel-17 CHO with SCG configuration can also be configured to the UE, except for CHO including target MCG and candidate SCGs, therefore, it’s proposed that CHO recovery can be used for CHO-only or Rel-17 CHO with SCG configuration only.
Proposal 5: It’s proposed that CHO recovery can only be used for CHO-only or Rel-17 CHO with SCG configuration.
In case CHO-only or R-17 CHO with SCG configuration is not provided by the network, and UE’s selection is one candidate of the CHO with target MCG and candidate SCGs, it’s UE implementation which CHO configuration (with different PsCell) of the same PCell is used.
Proposal 6: It’s UE implementation which CHO configuration of the same PCell is used if CHO-only or R-17 CHO with SCG configuration is not provided by the network  and UE’s selection is one candidate of the CHO with target MCG and candidate SCGs.
Besides, when RLF happens, the UE shall set the different RLF reasons such as t310-Expiry, beamFailureRecoveryFailure, randomAccessProblem, etc and set the content in the VarRLF-Report. In the current RLF report content, only PCell’s information is taken into consideration, while for CHO including target MCG and candidate SCGs, one Pcell is paired with a PsCell, and UE will access to both PCell and PsCell simultaneously, the RLF may happen in PsCell, therefore, the PsCell’s information is also needed to be reported in the RLF report.
Proposal 7: RLF report should include the information of PsCell in case CHO including target MCG and candidate SCGs is configured.
Procedure
Based on the discussion above, the following procedure is proposed for CHO including target MCG and target SCG for CPA as depicted in Figure 3:


Figure 3: CHO including target MCG and SCG for CPA
1. [bookmark: _Hlk118288731]The source MN make the decision of CHO and send CHO request, maybe based on the UE’s measurement report, the UE’s capability, etc. There may be CPAC indication together with CHO request, to indicate whether CPAC can be configured for the candidate MCG and the maximum number of the target SCG can be configured for the candidate MCG.
2. The target MN (T-MN) coordinate with target SNs to provide CPA configuration (and this may be based on source MN’s indication and/or its own decision).
3. The target MN provides CHO and CPAC configurations to the source MN.
4. In case UE is served with dual connectivity before CHO, there’s release of the source SN (S-SN).
5. The source MN provides CHO and CPAC configurations to UE.
6. The UE evaluates CHO and CPAC execution conditions simultaneously.
7. UE performs CHO and associated CPAC execution when both conditions are met.
Proposal 8: It’s proposed that RAN2 captures the above figure and procedure in TS 37.340.
Conclusions
In this contribution, we analyse the open issues of open issues of CHO including target MCG and candidate SCGs for CPC/CPA. Following is our observations and proposals.
Observations:
Observation 1: Due to the restriction that only both two conditions are met for the UE to perform Rel-18 CHO, UE may have several CPAC candidates satisfying its own CPAC execution condition when the related CHO candidate execution condition is met.
Observation 2: the target MCG may not know to forward the corresponding SCG RRCReconfigurationComplete message to which target SCG due to the condReconfigId is configured by the source MCG.
Observation 3: If CHO recovery mechanism is applied to CHO with target MCG and candidates SCGs, there could be two potential questions:
1. Partial configuration of the CHO execution to only access to one PCell.
2. CHO figuration selection due to one PCell having multiple PsCells, in both cases of access only to PCell and access to PCell and PsCell.
Proposals:
Proposal 1: Source MN can indicate candidate MN whether CPAC can be configured and provide some necessary information for further CPAC procedure, while candidate MN decides its CPAC candidates (candidate SNs/SCGs) and provide CPAC configurations, including the execution conditions and RACH resources from candidate SNs to candidate MN.
Proposal 2: The related UE capability, i.e., measurement capability like maximum measurement ID is enhanced for simultaneous evaluation.
Proposal 3: If there’re several CPAC candidates satisfying the execution condition when CHO execution condition is met, UE choose the cell with the best channel quality among the CPAC candidates.
Proposal 4: The following alternatives can be considered to make sure the target MCG having the information of the SCG selected by the UE：
Alt 1：Introduce a new Xn message from the source MCG to the target MCG to indicate or coordinate the condReconfigId allocated by the source MCG.
Alt 2: For the CPAC configuration, the target MCG can allocate another ID which is nested in the CHO container, and it is reported by UE in the RRCReconfigurationComplete message.
Alt 3: cell information (e.g., physCellId, ARFCN-ValueNR) of the selected PSCell is reported in the RRCReconfigurationComplete message.
Proposal 5: It’s proposed that CHO recovery can only be used for CHO-only or Rel-17 CHO with SCG configuration.
Proposal 6: It’s UE implementation which CHO configuration of the same PCell is used if CHO-only or R-17 CHO with SCG configuration is not provided by the network  and UE’s selection is one candidate of the CHO with target MCG and candidate SCGs.
Proposal 7: RLF report should include the information of PsCell in case CHO including target MCG and candidate SCGs is configured.
Proposal 8: It’s proposed that RAN2 captures the above figure and procedure in TS 37.340.
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