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1. Introduction
[bookmark: OLE_LINK1]At last meeting, we collected list of open issues on CPAC in [1]. In this contribution, we discussed some remaining issues on CPAC from UE perspective.
2. Discussion
2.1 Coexistence of CPAC and SCG deactivation
In Rel-17, CPAC and Efficient activation/deactivation on one SCG are discussed separately. CPAC is used for fast DC setup/change, while SCG deactivation aims to save power consumption at the UE side and the NW side. Since these two features are related to different aspects, it makes sense to support the coexistence of CPAC and SCG deactivation.
Proposal 1: RAN2 supports the coexistence of CPAC and SCG deactivation.
At RAN2#112_e meeting, the following agreement was made for SCG deactivation [2]:
	· SCG RRC reconfiguration can select the SCG activation state (activated/deactivated) at PSCell addition/change, RRC resume or HO
· After the session closed, Samsung commented offline that the agreement 1 is not clear and its intention was as follows: 
· SCG activation state (activated/deactivated) can be configured at PSCell addition/change, RRC resume or HO.
· The WI rapporteur (Huawei) indicated this was the intention, so this wording is recommended to clarify the meaning of the original agreement 1 above. 


According to the agreement, SCG activation state (activated/deactivated) can be configured at PSCell addition/change. Since CPAC is considered as one type of PSCell addition/change, it is natural to support configuring SCG activation state in the CPAC configuration.
Observation 1: SCG activation state (activated/deactivated) can be configured at PSCell addition/change.
Besides, it’s agreed that “Only the MN can generate an RRC message with SCG (de)activation.” [3]. In Rel-17 CPAC, it is up to the MN generate the final RRC message for CPAC. Thus, SCG activation state can be configured in the MN RRC(Connection)Reconfiguration within conditionalReconfiguration. And the current RRC running CR on SCG deactivation [4] has supported this, so no extra spec work is required.
Observation 2: Only the MN can generate an RRC message with SCG (de)activation.
Proposal 2: SCG activation state (activated/deactivated) can be configured at CPAC, i.e. in the MN RRC(Connection)Reconfiguration within conditionalReconfiguration.
In normal CPC (i.e. SCG is activated), if at least one CPC candidate PSCell satisfies the corresponding CPC execution condition, the UE triggers the execution of CPC. Then the UE stops the evaluation of CPC, applies the stored configuration corresponding to the selected candidate PSCell and synchronizes to the candidate PSCell, i.e. performs RACH to the target PSCell. However, in case that the current SCG is in deactivated state, it is not clear whether the execution of CPC shall also be triggered. There are several options can be considered in case that the CPC execution condition(s) is met while SCG is deactivated SCG:
· Option 1: the UE triggers the execution of CPC, i.e. applies the corresponding candidate PSCell configuration and performs RACH to the target PSCell.
· Option 2: the UE applies the corresponding candidate PSCell configuration, but does not perform RACH to the target PSCell until SCG is activated.
· Option 3: the UE does not trigger the execution of CPC, i.e. triggers the execution of CPC only when SCG is activated. 
Since it’s agreed that “At PSCell addition/change/HO/RRC resume, in case the SCG state is configured as deactivated, the UE does not perform random access.” at RAN2#116-e meeting [5], CPC should follow the same principle, i.e. the UE does not perform RACH procedure in case that SCG is deactivated. Thus option 1 is not preferred. 
Observation 3: At PSCell addition/change, in case the SCG state is configured as deactivated, the UE does not perform random access. The same principle should also be applicable to CPAC.
For option 2, it is similar to the handling for normal PSCell change, i.e. the UE applies the new configuration upon reception of PSCell change command but does not perform RACH if SCG is deactivated. However, we should further consider whether the UE needs to continue evaluating the execution condition(s) for other candidate PSCells? If the UE stops the CPC evaluation, the selected candidate cell may be not the best cell for change when the SCG is activated again. For example, with the movement of UE, the quality of selected candidate cell may become not good enough for PSCell change, which may cause the random access failure when the SCG is activated again. And whether other stored candidate PSCell configurations to be removed should also be considered. On the other hand, if the UE continues the CPC evaluation, the UE may evaluate that another candidate PSCell is satisfied after applying one candidate PSCell configuration. Then whether the UE is allowed to select the cell for the second CPC execution? If it’s allowed, the UE shall apply the newly-selected candidate cell configuration. Considering that the candidate cell configuration can be a delta configuration, the UE may need to fall back to the source PSCell configuration and apply the new candidate cell configuration based on the source configuration. So many issues should be further considered if option 2 is selected. And the UE behavior is much complicated. 
Observation 4: In case that CPC is triggered while SCG is deactivated SCG, if the UE applies the corresponding candidate PSCell configuration, but does not perform RACH immediately, many issues should be further considered, e.g. whether to stop the CPC evaluation? how to handle other stored candidate PSCell configurations?
Option 3 is much simpler. The UE shall not trigger the execution of CPC while SCG is deactivated. Only when SCG is activated again via receiving SCG activation command from the MN, the UE can trigger the execution of CPC if the corresponding execution condition is met. If companies concerned that the UE may need to store candidate PSCell configurations for a long time during SCG deactivation, anyway it can be up to the NW implementation to release the CPC configuration while SCG is deactivated.
Proposal 3: The UE does not trigger the execution of CPC while SCG is deactivated.
2.2 Unsynchronized update of MCG configuration at CPAC execution
At previous meetings, RAN2 agreed that the final RRC message for CPAC is in MN format, which means the CPAC configuration includes both MCG configuration and SCG configuration for the candidate PSCell. In case that multiple candidate PSCells are configured for the UE, multiple pair of MCG configuration and SCG configuration are stored at the UE side and the NW side. Upon triggering the execution of CPAC, the UE shall apply the corresponding candidate PSCell configuration (including both MCG and SCG configuration) and sends the RRC reconfiguration complete message to the MN based on the new MCG configuration. However, the MN has no idea about the execution of CPAC before receiving the RRC reconfiguration complete message. Thus the MN uses the current MCG configuration to receive the RRC reconfiguration complete message based on the new MCG configuration. Some companies concerned that the unsynchronized update of MCG configuration may cause the decoding failure of the complete message, which may lead to the CPAC failure.
However, as analyzed in [6], the MCG configuration included in the CPAC configuration mainly includes the sk-counter and the RadiobearerConfig for the UE, i.e., the contained MCG configuration for each candidate PSCell will not include the lower layer configurations and the SRB configuration to update the SRB or lower layer configuration of the MN. So it seems no much big problem for the MN to decode the complete message even if the MCG configuration at the UE side and the NW side are not fully aligned. 
Observation 5: If the MCG configuration only includes the CPAC related configuration, e.g. the sk-counter and the RadiobearerConfig, it seems no problem for the MN to decode the complete message even if the MCG configuration at the UE side and the NW side are not fully aligned.
Besides, the MN can immediately apply the corresponding MCG configuration once receiving the complete message from the UE. Anyway it can be up to the MN implementation to ensure the complete message is decoded correctly, e.g. not update the lower layer configurations and SRB configuration in the CPAC configuration.
Proposal 4: It can be up to the NW implantation to ensure that no problem is caused by unsynchronized update of MCG configuration at CPAC execution, e.g. not update the MCG lower layer configurations and SRB configuration in the CPAC configuration.
2.3 Enhancement on measurement gap configuration
In SN initiated CPC, the source SN may update its configuration (e.g. the measurement gap configuration) after knowing the candidate PSCells accepted by the target SN. However, the target SN may generate the candidate PSCell configuration based on the original source SN configuration (i.e. before the source SN updates its configuration), which may require multiple round inter-node interaction between the MN, target SN and source SN, to avoid the configuration misalignment between the UE side and the target NW side. 
Observation 6: In SN initiated CPC, the source SN configuration update (e.g. the measurement gap configuration) caused by the candidate PSCells selection by the target SN, may require multiple round inter-node interaction between the MN, target SN and source SN, to avoid the configuration misalignment between the UE side and the target NW side.
In order to avoid the nested procedure for the configuration update, some companies proposed to restrict that the target SN always provides full configuration (at least for the measurement gap configuration). However, considering that multiple candidate PSCells can be configured for the UE, using full configuration shall cause large signalling overhead. 
Observation 7: Considering that multiple candidate PSCells can be configured for the UE, using full configuration shall cause large signalling overhead. 
One potential solution is that the source SN provides a separate measurement gap to the UE, which can only be used during the evaluation of CPAC, e.g. introduce a CPAC specific measurement gap within conditionalReconfiguration IE. The measurement gap can cover both CPAC related measurements and normal RRM measurements. When the UE receives the CPAC specific measurement gap, the UE shall ignore the original measurement gap and use the CPAC specific measurement gap during CPAC execution. Upon the successful completion of CPAC execution, the UE shall remove the CPAC specific measurement gap, similar to the CPAC related measurement IDs. Thus, the target SN can still generate the measurement gap for the candidate PSCell based on the original gap configuration. And the UE shall apply the candidate cell configuration based on the original measurement gap configuration. Although this solution requires the UE to store two sets of measurement gap configuration, it can reduce the signalling overhead and avoid frequent candidate cell configuration update caused by the source configuration update.
Proposal 5: A separate measurement gap (e.g. CPAC specific measurement gap) to be used during the evaluation of CPAC, is provided by the source SN for the UE, which covers both CPAC related measurements and normal RRM measurements.
Proposal 6. Upon reception of the CPAC specific measurement gap, the UE ignores the original measurement gap configuration and uses the new measurement gap configuration during the evaluation of CPAC.
Proposal 7. Upon triggering the execution of CPAC, the UE applies the corresponding candidate cell configuration based on the original measurement gap configuration. 
Proposal 8. Upon successful completion of CPAC execution, the UE removes the CPAC specific measurement gap configuration. 
3. Conclusion and proposals
In this contribution, we discussed some remaining issues on CPAC from UE perspective with the following observations and proposals:
Proposal 1: RAN2 supports the coexistence of CPAC and SCG deactivation.
Observation 1: SCG activation state (activated/deactivated) can be configured at PSCell addition/change.
Observation 2: Only the MN can generate an RRC message with SCG (de)activation.
Proposal 2: SCG activation state (activated/deactivated) can be configured at CPAC, i.e. in the MN RRC(Connection)Reconfiguration within conditionalReconfiguration.
Observation 3: At PSCell addition/change, in case the SCG state is configured as deactivated, the UE does not perform random access. The same principle should also be applicable to CPAC.
Observation 4: In case that CPC is triggered while SCG is deactivated SCG, if the UE applies the corresponding candidate PSCell configuration, but does not perform RACH immediately, many issues should be further considered, e.g. whether to stop the CPC evaluation? how to handle other stored candidate PSCell configurations?
Proposal 3: The UE does not trigger the execution of CPC while SCG is deactivated.
Observation 5: If the MCG configuration only includes the CPAC related configuration, e.g. the sk-counter and the RadiobearerConfig, it seems no problem for the MN to decode the complete message even if the MCG configuration at the UE side and the NW side are not fully aligned.
Proposal 4: It can be up to the NW implantation to ensure that no problem is caused by unsynchronized update of MCG configuration at CPAC execution, e.g. not update the MCG lower layer configurations and SRB configuration in the CPAC configuration.
Observation 6: In SN initiated CPC, the source SN configuration update (e.g. the measurement gap configuration) caused by the candidate PSCells selection by the target SN, may require multiple round inter-node interaction between the MN, target SN and source SN, to avoid the configuration misalignment between the UE side and the target NW side.
Observation 7: Considering that multiple candidate PSCells can be configured for the UE, using full configuration shall cause large signalling overhead. 
Proposal 5: A separate measurement gap (e.g. CPAC specific measurement gap) to be used during the evaluation of CPAC, is provided by the source SN for the UE, which covers both CPAC related measurements and normal RRM measurements.
Proposal 6. Upon reception of the CPAC specific measurement gap, the UE ignores the original measurement gap configuration and uses the new measurement gap configuration during the evaluation of CPAC.
Proposal 7. Upon triggering the execution of CPAC, the UE applies the corresponding candidate cell configuration based on the original measurement gap configuration. 
[bookmark: _GoBack]Proposal 8. Upon successful completion of CPAC execution, the UE removes the CPAC specific measurement gap configuration. 
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