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Introduction
In the last meeting, RAN2 made the following agreements on CHO including target MCG and candidate SCGs for CPC/CPA.
	· RAN2 agrees to support the simultaneous evaluation of CHO and CPC in Rel-18
· The UE should not need to unpack any of the nested conditionalconfiguration containers in order to measure, acc to agreement above


In this contribution, we discuss the remaining issues on the basis of simultaneous evaluation of CHO and CPA/CPC.
Discussion
Execution procedure
In the last meeting, RAN2 has agreed to support simultaneous evaluation of CHO and CPA/CPC for CHO including target MCG and candidate SCGs for CPC/CPA (i.e. CHO with candidate SCGs). That is, once the UE receives the configuration of CHO with candidate SCGs from the source MN, the UE starts the evaluating the execution conditions for CHO and CPA/CPC. Accordingly, if both the execution conditions for candidate PCell and the associated candidate PSCell are met, the UE executes PCell change and PSCell change simultaneously, according to the configuration of CHO including target MCG and candidate SCGs for CPC/CPA. This is the main motivation of Rel-18 CHO including target MCG and candidate SCGs for CPC/CPA.
Proposal 1: If both the execution conditions for candidate PCell and the associated candidate PSCell are met, the UE executes the mobility of PCell and PSCell simultaneously, according to the Rel-18 CHO with candidate SCGs configuration.
If the execution condition for candidate PSCell is met, but the execution condition for the associated PCell is not met, the UE should not trigger PSCell change due to the fact that the quality of PCell should be guaranteed prior to the quality of PSCell. The UE should continue to evaluate the execution conditions of PCells and PSCells, according to the configuration of CHO with candidate SCGs.
Proposal 2: If only the execution condition for candidate PSCell is met, the UE does not executes the mobility of neither PCell nor PSCell (and continues evaluation), regarding to the Rel-18 CHO with candidate SCGs configuration.
In addition to the above cases, it is also possible that only the execution condition of PCell is met while none of the execution conditions of associated PSCells are met. In this case, several potential UE behaviors were mentioned in the last meeting.
· Option 1: The UE executes PCell change with only applying the MCG configuration and storing/suspending the SCG configurations and then continues to evaluate the execution conditions for associated PSCells after PCell change. Once the execution condition of one PSCell is met, the UE then executes PSCell change.
· Option 2: The UE executes PCell change and drops/releases the associated CPA/CPC configuration.
· Option 3: The UE executes PCell change and chooses any one of associated PSCell (by implementation) to perform PSCell change.
Option 1 allows the UE to perform PCell change only according to the configuration of CHO with candidate SCGs while continuing to evaluate the execution conditions of candidate PSCell. However, after switching to the selected PCell, the UE applies the measurement configuration of the selected PCell, and the execution conditions of PSCells based on the source PCell’s measurement configuration are not applicable anymore. Option 2 suggests releasing the candidate SCGs when UE changes PCell according to the configuration of CHO with candidate SCGs. The performance of option 2 is similar to or even worse than Rel-16 CHO in this case, because the PCell’s configuration should be coupled with one SCG within the configuration of CHO with candidate SCGs. 
In the above two options, it is not clear how to handle the SCG configuration part if only the MCG configuration part within the configuration of CHO with candidate SCGs is applied. Principally, only applying part of reconfiguration is not preferable. Furthermore, PCell-only connection may not match UE’s requirement. For example, if the UE only applies the PCell’s configuration without PSCell, the throughput may not be fulfilled until the UE detects a suitable PSCell or until the UE is reconfigured by the target PCell after PCell change.
Observation 1: UE behavior on the SCG configuration/PSCell is not clear if UE executes only the MCG configuration/PCell mobility (dropping/suspending the SCG configuration), if allowing UE to performing the PCell only mobility using the Rel-18 CHO with candidate SCGs configuration.
In option 3, the UE chooses one candidate PSCell to change together with the PCell change. There is a high possibility of SCG failure after PCell change since the execution condition of the selected PSCell is not met. The network needs to reconfigure the UE after receiving the SCG failure report.
Based on the above analysis, if PCell change is allowed when the execution conditions of candidate PSCells are not met, the network should provide a complete MCG configuration (e.g., Rel-16 MCG configuration or Rel-17 MCG with target SCG configuration) to the UE. This complete MCG configuration is set to be more suitable for PCell change without any candidate SCG, for example, to include more RBs configuration to ensure the throughput.
We believe this PCell-only switch behavior should be controlled by NW, since NW knows whether PCell-only switch is urgent considering the reported serving cell RSRP result.
Proposal 3: If NW intends to allow the PCell-only switch when only the execution condition for candidate PCell is met, the NW should configure the UE with both the R18 CHO with candidate SCGs configuration and the legacy CHO configuration (with or without SCG).
Initiating node
When the source MN receives the L3 measurement reports from the UE, the source MN could decide to perform CHO including target MCG and candidate SCGs for CPA/CPC. The source MN can decide the CHO candidate cells and the corresponding execution conditions based on the received L3 measurement results. After that, the source MN requests CHO configuration of one or more CHO candidate cells to one or more candidate MNs via HANDOVER REQUEST messages, like the legacy CHO procedure. Details can be found in TP included in Annex.  
Observation 2: The node, who decides whether/when to initiate potential PCell change, decides whether to use the new R18 feature "CHO with candidate SCG" procedure or not, by considering the measurement result of PSCell. 
Proposal 4a: The source MN initiates the preparation of the R18 CHO with candidate SCGs for CPA/CPC.
Since the candidate MN is the node that knows the connection situation between the candidate MN and candidate SNs so it can initiate the preparation of CPA/CPC and provide the list of recommended PSCell(s) to candidate SN(s), via the SN Addition Request message. To help the candidate MN/SN make the decision to accept or reject candidate PSCell(s), the source MN includes the measurement result reported from the UE in the HANDOVER REQUEST messages. If a candidate SN accepts one or more candidate PSCell, the candidate SN provides the associated configurations to the candidate MNs via SN Addition Request Acknowledge message, which would be forwarded to the source MN via HANDOVER REQUEST ACKNOWLEDGE message.
Observation 3: Only the candidate MN (rather than the source MN/SN) knows the Xn connection availability with candidate SNs.
Proposal 4b: For the preparation of candidate PSCell(s) in “CHO with candidate SCGs for CPA/CPC”, the source MN provides the UE measurement results to each candidate MN, and each candidate MN provides the list of recommended PSCell(s) to candidate SN(s) among the cells with measurement results provided by the source MN.
Execution condition and MeasConfig
In this clause, we focus on execution condition of CPA/CPC. As we mentioned above, the main motivation of CHO including target MCG and candidate SCGs is to support PCell change together with a suitable PSCell. Therefore, when the execution condition of one CHO candidate cell is satisfied, the associated candidate PSCell only needs to be better that a certain threshold (e.g. trigger event A4), regardless of the quality of the source PSCell (if configured). This is because, if UE switches to the target PCell, whether it is suitable to also add a target PSCell has nothing to do with source PSCell anymore. For NW perspective, it is a CPA procedure for candidate MN. That means the execution conditions of CPA/CPC should not consider the source PSCell at all.
Observation 4: In the simultaneous CHO+CPC execution procedure at UE side, the conditional PSCell mobility is a CPA for candidate MN from NW perspective (i.e. the condition to additionally add a PSCell for a target PCell has no relationship with the source PScell).
Proposal 5a: For CHO with candidate SCG for CPA/CPC, the execution condition of PSCell uses CondEvent A4 as trigger event.
When performing the evaluation of the candidate PSCells for CHO with candidate SCG for CPA/CPC, the UE uses the measurement configuration of the MCG which is generated by the source MN so the source MN should provide the execution conditions for all the possible candidate target PSCells.
Proposal 5b: For CHO with candidate SCGs for CPA/CPC, it is the source MN that provides the execution condition(s) of candidate PSCell(s) and generates the corresponding MCG MeasConfig.
With respect to how to choose the execution conditions, we see the following options:
· Option A: The execution condition(s) of CPA/CPC are determined by the source MN without the involvement of candidate MN.. After receiving the candidate cells from candidate MNs, the source MN can decide the execution condition(s) for CPA/CPC (e.g. the threshold offsets if the trigger events) and generate the corresponding measConfig.
· Option B: The execution condition(s) of CPA/CPC are configured by the source MN using parameters (e.g. the threshold offsets if the trigger events) provided by the candidate MN. For Rel-17 CPA, it is the MN that configures the execution conditions for candidate PSCells, including the thresholds for event A4, possibly according to local network conditions. Considering that it is the candidate MN that triggers the CPA/CPC preparation and determines the candidate PSCells, the candidate MN could determine suitable thresholds for the associated execution conditions, like it would do if configuring A4 events for Rel-17 CPA.
Proposal 5c: For CHO with candidate SCGs for CPA/CPC, RAN2 to discuss the following options:
· Option A: The source MN decides the execution condition(s) of candidate PSCell without the involvement of candidate MN. 
· Option B: The candidate MN decides the threshold offset parameter in the trigger event of the execution condition(s) of candidate PSCell, and asks the source MN to provide the execution condition and to generate the MCG MeasConfig by considering the received execution condition(s) parameters.
State2 procedure TP
Based on the above proposals, we will the satge2 procedure TP.
Proposal 6: Consider the State2 procedure TP in the Annex as baseline for CHO with candidate SCGs.
ASN.1 design
To support the simultaneous evaluation and simultaneous executions of CHO and CPA/CPA when both execution conditions are met, it is better to explicitly associate the execution conditions for a pair of candidate PCell of CHO and candidate PSCell of CPA/CPC with one pair of one MCG configuration and one SCG configuration. The pair of MCG configuration and SCG configuration can be included in one RRCReconfiguration message. The ASN.1 structure design can be shown in the figure 1 below.
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Figure 1. The ASN.1 structure of CHO with candidate SCGs for CPA/CPC
Proposal 7a: As to the ASN.1 structure of CHO with candidate SCGs for CPA/CPC, one RRCReconfiguration message includes both MCG and SCG reconfiguration, which is associated with the execution conditions for a pair {candidate PCell, candidate PSCell}. 
Proposal 7b: For multiple candidate SCGs associated with the same candidate MCG, an RRCReconfiguration message (including one MCG and one SCG configuration) is provided per candidate SCG configuration.
Conclusion
This contribution discusses CHO with target MCG and candidate SCGs for CPA/CPC and makes the following proposals:
Observation 1: UE behavior on the SCG configuration/PSCell is not clear if UE executes only the MCG configuration/PCell mobility (dropping/suspending the SCG configuration), if allowing UE to performing the PCell only mobility using the Rel-18 CHO with candidate SCGs configuration.
Observation 2: The node, who decides whether/when to initiate potential PCell change, decides whether to use the new R18 feature "CHO with candidate SCG" procedure or not, by considering the measurement result of PSCell. 
Observation 3: Only the candidate MN (rather than the source MN/SN) knows the Xn connection availability with candidate SNs.
Observation 4: In the simultaneous CHO+CPC execution procedure at UE side, the conditional PSCell mobility is a CPA for candidate MN from NW perspective (i.e. the condition to additionally add a PSCell for a target PCell has no relationship with the source PScell).

Execution procedure
Proposal 1: If both the execution conditions for candidate PCell and the associated candidate PSCell are met, the UE executes the mobility of PCell and PSCell simultaneously, according to the Rel-18 CHO with candidate SCGs configuration.
Proposal 2: If only the execution condition for candidate PSCell is met, the UE does not executes the mobility of neither PCell nor PSCell (and continues evaluation), regarding to the Rel-18 CHO with candidate SCGs configuration.
Proposal 3: If NW intends to allow the PCell-only switch when only the execution condition for candidate PCell is met, the NW should configure the UE with both the R18 CHO with candidate SCGs configuration and the legacy CHO configuration (with or without SCG).
Initiating node
Proposal 4a: The source MN initiates the preparation of the R18 CHO with candidate SCGs for CPA/CPC.
Proposal 4b: For the preparation of candidate PSCell(s) in “CHO with candidate SCGs for CPA/CPC”, the source MN provides the UE measurement results to each candidate MN, and each candidate MN provides the list of recommended PSCell(s) to candidate SN(s) among the cells with measurement results provided by the source MN.
Execution condition and MeasConfig
Proposal 5a: For CHO with candidate SCG for CPA/CPC, the execution condition of PSCell uses CondEvent A4 as trigger event.
Proposal 5b: For CHO with candidate SCGs for CPA/CPC, it is the source MN that provides the execution condition(s) of candidate PSCell(s) and generates the corresponding MCG MeasConfig.
Proposal 5c: For CHO with candidate SCGs for CPA/CPC, RAN2 to discuss the following options:
· Option A: The source MN decides the execution condition(s) of candidate PSCell without the involvement of candidate MN. 
· Option B: The candidate MN decides the threshold offset parameter in the trigger event of the execution condition(s) of candidate PSCell, and asks the source MN to provide the execution condition and to generate the MCG MeasConfig by considering the received execution condition(s) parameters.
State2 procedure TP
Proposal 6: Consider the State2 procedure TP in the Annex as baseline for CHO with candidate SCGs.
ASN.1 design
Proposal 7a: As to the ASN.1 structure of CHO with candidate SCGs for CPA/CPC, one RRCReconfiguration message includes both MCG and SCG reconfiguration, which is associated with the execution conditions for a pair {candidate PCell, candidate PSCell}. 
Proposal 7b: For multiple candidate SCGs associated with the same candidate MCG, an RRCReconfiguration message (including one MCG and one SCG configuration) is provided per candidate SCG configuration.
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Annex: TP for procedure of CHO with candidate SCGs
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Figure x. The basic procedure of CHO including target MCG and candidate SCGs for CPA/CPC
1. The source MN decides to perform CHO with candidate SCG(s) for CPA/CPC. The source MN can make the decision based on the L3 measurement reports from the UE.
2. The source MN sends HANDOVER REQUEST messages to the candidate MN(s), to request the resource configurations of candidate PCell(s), which includes the measurement results. 
3. Each candidate MN can initiate CPA or CPC and determine the corresponding candidate PSCell(s) for the candidate SCG(s). 
4. The candidate MN sends SN Addition Request to the candidate SNs, to request the resource configurations of candidate PSCells, which includes the list of recommended PSCell(s) among the cells with measurement results provided by the source MN.
5. The candidate SN responses SN Addition Request Acknowledge message to the candidate MN if it allows to provide requested resource configurations for candidate PSCell(s).
6. The candidate MN responses the source MN via HANDOVER REQUEST ACKNOWLEDGE message, including the configuration of candidate PCell(s) and the configuration of candidate PSCell(s) receiving from candidate SNs.
7. The source MN sends the RRCReconfiguration message to the UE, including the configuration of candidate PCell(s), the configuration of associated candidate PSCells , the execution conditions associated with the candidate PCells and the candidate PSCell(s) and corresponding MCG MeasConfig.
8. The UE sends the RRCReconfigurationComplete message to the source MN.
9. The UE starts to evaluate the execution conditions for candidate PCell(s) and the execution conditions for candidate PSCell(s). 
10. Once the execution condition of one candidate PCell is met and the execution condition of an associated candidate PSCell is met, the UE synchronizes to the selected/target PCell.
11. The UE sends the RRCReconfigurationComplete message to the selected/target PCell, including the SN Reconfiguration Complete message to the selected PSCell and the selected/target PSCell identifier.
12. The selected/target MN forwards the SN Reconfiguration Complete message to the selected/target SN.
13. The UE synchronizes to the selected/target PSCell.
Note: The order the UE performs random access towards the candidate MN/SN (i.e. step 10/13) and sends RRCReconfigurationComplete message to the candidate MN (i.e. step 11) is not defined.
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