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1. Introduction
Several techniques for mobility enhancements were introduced in previous releases. However, there are still some areas which are not fully investigated for mobility enhancements. The WI approved in [1] aims to investigate those areas which were not addressed in the previous releases. One of the objectives of [1] is:
1. To specify mechanism and procedures of NR-DC with selective activation of the cell groups (at least for SCG) via L3 enhancements:
· To allow subsequent cell group change after changing CG without reconfiguration and re-initiation of CPC/CPA [RAN2, RAN3, RAN4]
Note 4: A harmonized RRC modelling approach for objectives 1 and 2 could be considered to minimize the workload in RAN2.

In this contribution, we discuss and provide our views on the above objective.

2. Discussion
Support of UE mobility is a very important procedure for UE in mobile communication networks. As the UE moves in an area served by the mobile communication system, the UE would cross cell boundaries as such the serving base station should be updated in order for the UE to be served by the best cell with best radio quality link. There have been many advances/optimisations introduced to the mobility procedure in previous 3GPP releases.
A conditional PSCell addition/change (CPAC) were introduced in Rel-16 and Rel-17 as enhancements to the legacy SCG addition and change procedure. In CPAC, the UE is provided with a list of potential target SCGs for the mobility support. The UE is also provided with a condition where the UE performs the mobility procedure when the condition is met. After the mobility procedure is executed, the list of configurations for CPAC is released by the UE.  The new MCG/SCG provides a list of potential target SCG configurations to the UE based on the current cell configuration.
Observation 1: As per the legacy procedure, the list of configurations for CPAC is released by the UE after the execution of CPAC procedure.
However, for some scenarios e.g., the system operating in very high frequency (FR2), the UE could cross many cells in a very short period of time. Note that a small cell size is deployed in very high frequency to cater for fast attenuation of signal strength in high frequency. In such a scenario, release and reconfiguration of CPAC configurations is not optimal and could even miss a chance of serving the UE in a good quality cell. The release and reconfiguration require some time. While the reconfiguration is completed, the UE may even have passed a good quality small cell without connecting to it. Moreover, release and reconfiguration of CPAC requires signalling over the radio link resulting in radio resource usage. If the conditional configurations (CPAC) can be stored by the UE and reused, the radio resources can be saved, and it can also reduce the possible delay in re-configuration of a list of potential cells.
Observation 2: Release and reconfiguration of CPAC is not optimal and the UE could even miss a chance to be served by a good quality cell.
A solution should be investigated to eliminate the drawbacks of legacy CPAC procedure and most importantly to serve the UE from the best quality cell hence providing the UE with the best service.
CondReconfigToAddModList is used to configure the candidate target cells in CPAC. 
CondReconfigToAddModList information element
-- ASN1START
-- TAG-CONDRECONFIGTOADDMODLIST-START

CondReconfigToAddModList-r16 ::= SEQUENCE (SIZE (1.. maxNrofCondCells-r16)) OF CondReconfigToAddMod-r16

CondReconfigToAddMod-r16 ::=     SEQUENCE {
    condReconfigId-r16               CondReconfigId-r16,
    condExecutionCond-r16            SEQUENCE (SIZE (1..2)) OF MeasId                      OPTIONAL,    -- Need M
    condRRCReconfig-r16              OCTET STRING (CONTAINING RRCReconfiguration)          OPTIONAL,    -- Cond condReconfigAdd
    ...,
    [[
    condExecutionCondSCG-r17         OCTET STRING (CONTAINING CondReconfigExecCondSCG-r17) OPTIONAL     -- Need M 
    ]]
}

CondReconfigExecCondSCG-r17 ::=  SEQUENCE (SIZE (1..2)) OF MeasId

-- TAG-CONDRECONFIGTOADDMODLIST-STOP
-- ASN1STOP

condExecutionCondSCG is normally calculated with reference to the serving SCG in order to optimise signalling (with delta config to the serving SCG). However, this means that whenever the serving SCG is changed, the UE needs to be updated with a new set of conditional configurations. This is the reason that the UE needs to release the conditional configuration after a successful CPC execution.
To overcome the conditional configuration association to the serving SCG configuration, the following options could be investigated:
Option 1:  The conditional SCG configuration is computed referencing to a reference SCG configuration. 
The reference SCG configuration is provided to the UE at the RRC connection to the source PCell. In scenarios where CPA/CPC applies, it is assumed that the PCell does not change. Thus, the security information for the candidate PSCells are computed based on the security key of the PCell. 
Option 2: The source PSCell configuration and CPC configurations can be stored after the CPC execution until the CPC configurations is updated by the network. The UE stores the previous source cell configuration to be used as the reference configuration for the CPC execution.

The options described above can be applied in any scenario where the security information of the cell is computed based on the security information of a central node (e.g. centralise node in CU -DU split architecture).
Options 2 provides the possibility for a PSCell change by a fast-moving UE while the computation of the PSCell configuration be kept as per the legacy system.
Proposal 1: RAN2 is requested to discuss and decide on which approach (Option 1 or 2) to take for support of subsequent cell group change after changing CG without reconfiguration and re-initiation of CPAC.
Option 1:  The conditional SCG configuration is computed referencing to a reference SCG configuration. 
Option 2: The source PSCell configuration and CPC configurations can be stored after the CPC execution until the CPC configurations is updated by the network.
3. Conclusion
This contribution discusses on approaches which could be used for enabling the support of subsequent cell group change after changing CG without reconfiguration and re-initiation. The following observations and proposal were made. 
Observation 1: As per the legacy procedure, the list of configurations for CPAC is released by the UE after the execution of CPAC procedure.
Observation 2: Release and reconfiguration of CPAC is not optimal and the UE could even miss a chance to be served by a good quality cell.
Proposal 1: RAN2 is requested to discuss and decide on which approach (Option 1 or 2) to take for support of subsequent cell group change after changing CG without reconfiguration and re-initiation of CPAC.
Option 1:  The conditional SCG configuration is computed referencing to a reference SCG configuration. 
Option 2: The source PSCell configuration and CPC configurations can be stored after the CPC execution until the CPC configurations is updated by the network.
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