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1 Introduction
In this paper we analyse the remaining open issues in RRS specification for subsequent CPAC on the following aspects
· Conditional Evaluation changes for SCPAC 
· Clarification related to candidate set management for SCPAC
· Reference configuration for Inter-SN SCPAC without MCG change 
· Bearer remapping related issues for SCPAC
· Correction for measurement configuration update on SCPAC execution.
2	Discussion
The details on our analysis on the remaining open issues are given here.
2.1	       Issue 1: Clarification on SCPAC Evaluation
In RAN2-125, RAN2 has agreed that the target cells for SCPAC execution can be different for each candidate cell. This means the candidate-config-Id in subsequentCondReconfig of the SCPAC candidate can vary. To allow this configuration, the conditional evaluation step in section 5.3.5.13.4 is modified to only evaluate the PSCells of configuration that are part of the current serving cell’s subsequent configuration.
Observation 1 : The intention of changes in 5.3.5.13.4 is to select the candidate configurations that are part of conditional configuration belongs to current serving PSCell for further selecting the applicable cell for evaluation.
The specification changes corresponds to the above observation does not convey the above intention clearly. Moreover use of the information IE of parent structure CondAddMod in the text is not needed and the changes can be simplified. The changes related to selecting the condition for evaluation includes redundant checks related to NR-DC. 
For this simplification we propose that UE stores the condReconfigID of current serving cell configuration in new Variable VarServingCondReconfigID.  Use of this variable in the specification helps to simplify the required changes for SCPAC evaluation.
Proposal 1: RAN2 to consider the proposed changes in Annexure 1 for 5.3.5.13.4 section for SCPAC related evaluations.
2.2	       Issue 2: SCPAC Candidate Set Management:
After initial configuration of subsequent CPAC the network may want to include new candidate cells for SCPAC. In this case the new entry in the conditional configuration will have subsequent configuration mapping to some of the existing candidate cells but this also requires update in the existing candidate cells to consider the new cells for subsequent CPAC. For this scenario the MN need to initiate the modification procedure towards existing candidate cells to update the execution condition for the new candidate cells. In this case the candidate cells may also need to change the measurement-config of the prepared RRC configuration. This requires RAN3 signalling changes to allow the above information exchange.  Based on our understanding the required modification for the above scenario can be handled with the existing message parameters defined in RAN3. In last RAN2 meeting, RAN2 agreed to providing the complete canditionalReconfigurationan parameter to the prepared SN for this purpose. This information exchange is not needed mainly considering provision of all RRC configuration of candidate cells to each cell is signalling overhead.
Observation 2: Update of conditional configuration for addition of new PSCell to SCPAC can be done using existing RAN3 signalling. Complete conditional-configuration information need not be provided to SN for this purpose.
Proposal 2 : RAN2 to revisit the agreement related to providing the complete conditional configuration information element via Inter-node RRC message to SN.
In case of release of candidate cell configuration of SCPAC, the corresponding entry in existing SCPAC configurations and associated measurement-ID removal needs to be done.  If this action is not carried out the measurements related to the released candidate cell may continue in current serving cell without any candidates for evaluation.
Proposal 3: The UE procedure that handles removal of SCPAC candidate cell also update its subsequentConditional-Config to reflect this change and corresponding measurement configuration changes.
2.3	       Issue 3: Reference Configuration for Inter-SN SCPAC
For Intra-SN SCPAC the reference configuration and candidate configurations maps to the secondary cell group configuration. This is also referred as SN format in RAN2 discussions. For Inter-SN scenario, the reference configuration and candidate configurations always refers to the complete RRC configuration.  Use of complete configuration as basis for reference configuration for Inter-SN scenario (both MN initiated and SN initiated) is needed for the scenarios if the candidate configurations have changes in MCG part also as part of the SCPAC preparation. But it is possible that the candidate configurations may have same MCG part if there is no bearer remapping.  In case of FR2 small cells serving single PSCell case, the candidate configuration across multiple SN may share the same common configurations. In this scenario, the Inter-SN SCPAC will not have the MCG configuration un-affected.  To avoid replacement of MCG configuration in such scenarios which may impact the MCG related functionality, the SCPAC configuration should allow use of reference configuration that only impacts secondary cell-group.
Observation 3: In many Inter-SN SCPAC scenarios, the MCG part of the candidate configurations are same across candidate SCPAC configurations.
Proposal 4: New Parameter introduced as common configuration for SCPAC for Inter-SN SCPAC that whether referenceConfiguration  is mapped to only SCG part of the complete RRC configuration.

2.1	Issue 4: Bearer Remapping Scenario
In case the bearers are moved from MN to SN (or vice-versa) the key in use for the moved bearers need to be changed, i.e., if a bearer is on MN, it will use MN key and if it is moved to SN, the key that will be used will be SN key after it is moved to SN. In case the keys for some bearers are changed the PDCP has to be re-established. 
Thus, when UE is initially moving some bearers from MN to SN for a S-CPAC execution, the PDCP has to be setup from scratch per moved DRB. This is configured in the radio bearer configuration for MCG with the parameter PDCP re-establishment flag being set to True per moved DRB. 
However, in case of S-CPAC in the following scenarios the subsequent cell change is subject to unnecessary bearer remapping (PDCP re-establishment) for both MCG and SCG bearers which leads into unnecessary interruption.
I) Inter-SN CPC (bearer mapping initially required) followed by intra-SN CPC (bearer mapping not required after initial inter-SN CPC).
II) Inter-SN CPC (bearer mapping initially required) followed by inter-SN CPC (same bearer mapping is not required, different bearer mapping may be required).
III) CPA (bearer mapping from MN to SN required) followed by intra-SN CPC (bearer mapping not required after inter-SN CPC)
IV) CPA (bearer mapping from MN to SN required) followed by inter-SN CPC (same bearer mapping is not required, different bearer mapping may be required).
V) CPA to CPC conversion (CPA requires bearer mapping from MN to SN, however, for the CPC converted from CPA same bearer mapping is not required, different bearer mapping may be required).
[bookmark: _Hlk146844350]Observation 4: In case of bearer remapping from MCG to SCG is involved in candidate configurations the delta configurations of candidate cells will include MCG Radio bearer and SCG radio bearer parts.  
The PDCP Re-establishment and key-change parameters configured for the MCG bearers in the candidate configuration is only applicable for initial CPAC execution. During subsequent cell changes back to same candidate cell that is not required as the bearer configurations are part candidate configuration and applied again.
Observation 5: When bearer remapping from SCG to MCG is involved in the candidate SCPAC configurations PDCP re-establishment will be triggered for MCG bearer during SCPAC execution for many scenarios [ Inter-SN followed by Intra-SN, CPA followed by CPC].

We see two possible alternatives to avoid the unnecessary bearer re-mapping (PDCP re-establishment) the above cases.
MN can provide additional information about the bearer remapping and key change that can be used to differentiate at UE whether the PDCP re-establishment and key change is needed during SCPAC execution.
Alternative-1: CPAC-DRB bitmap along with the S-CPAC preparation should be provided to the UE to indicate UE the mapping (PDCP re-establishment) of the bearer along with the subsequent PSCell change.
Alternative-2: CG-bearer-config-Table and Target-CG-bearer-Information (of corresponding Candidate PSCell) in RRCReconfiguration message as part of CPAC preparation to UE in order to derive the CG-Delta-configuration to be modified during PSCell change by using the foresaid tables and current bearer configuration.
[bookmark: _Hlk142643799]Proposal 5: PDCP Re-establishment and security key updates for the remapped MCG/SCG bearer during subsequent CPAC should be avoided. SCPAC configuration shall include information to ensure the same.


2.2	Issue 5: Handling of VarMeasConfig for subsequent CPAC
During execution of a conditional reconfiguration, according to 5.3.5.13.8, the UE must release all UE variables except for VarConditionalReconfig (and VarServingSecurityCellSetID, if the selected subsequent CPAC candidate configuration is stored in MCG VarConditionalReconfig), with this UE behavior being specific to subsequent CPAC (not performed for CPAC). Then, the UE applies the condRRCReconfig and performs the actions specified in 5.3.5, including actions to remove obsolete measId’s, measObject’s and reportConfig’s. 
With the current form of the specification, the UE will end up removing all measId’s in the VarMeasConfig that would used for subsequent cell change addition. Consequently, the UE will not be able to perform any subsequent cell change/addition. Therefore, the UE behavior specified in 5.3.5 must be update to ensure that measId’s related to subsequent CPAC conditions are maintained in the VarMeasConfig and a related TP is provided in Annex 4.4.
Proposal 6: Adopt the text proposal in Annex 4.4 to ensure that the UE maintains measId’s related to subsequent CPAC conditions and enable subsequent CPAC execution.

3	Conclusion
In this paper we analyse the remaining issues for subsequent CPAC and made following observations and proposals.
Proposal 1: RAN2 to consider the proposed changes in Annexure 1 for 5.3.5.13.4 section for SCPAC related evaluations.
Observation 2: Update of conditional configuration for addition of new PSCell to SCPAC can be done using existing RAN3 signalling. Complete conditional-configuration information need not be provided to SN for this purpose.
Proposal 2 : RAN2 to revisit the agreement related to providing the complete conditional configuration information element via Inter-node RRC message to SN.

Proposal 3: The UE procedure that handles removal of SCPAC candidate cell also update its subsequentConditional-Config to reflect this change and corresponding measurement configuration changes.
Observation 3: In many Inter-SN SCPAC scenarios, the MCG part of the candidate configurations are same across candidate SCPAC configurations.
Proposal 4: New Parameter introduced as common configuration for SCPAC for Inter-SN SCPAC that whether referenceConfiguration  is mapped to only SCG part of the complete RRC configuration.
Observation 4: In case of bearer remapping from MCG to SCG is involved in candidate configurations the delta configurations of candidate cells will include MCG Radio bearer and SCG radio bearer parts.  
Observation 5: When bearer remapping from SCG to MCG is involved in the candidate SCPAC configurations PDCP re-establishment will be triggered for MCG bearer during SCPAC execution for many scenarios [ Inter-SN followed by Intra-SN, CPA followed by CPC].
Proposal 5: PDCP Re-establishment and security key updates for the remapped MCG/SCG bearer during subsequent CPAC should be avoided. SCPAC configuration shall include information to ensure the same.
Proposal 6: Adopt the text proposal in Annex 4.4 to ensure that the UE maintains measId’s related to subsequent CPAC conditions and enable subsequent CPAC execution.
4	Annexure 1 
4.1 Text Proposal for Issue 1
Change 1 :
[bookmark: _Toc60776797][bookmark: _Toc162894118]5.3.5.13.4	Conditional reconfiguration evaluation
The UE shall:
1>	for each condReconfigId within the VarConditionalReconfig:
2>	if the RRCReconfiguration within condRRCReconfig includes the masterCellGroup including the reconfigurationWithSync:
3>	if the associated condExecutionCondPSCell is configured:
4>	consider the cell which has a physical cell identity matching the value indicated in the ServingCellConfigCommon included in the reconfigurationWithSync within the masterCellGroup in the received condRRCReconfig to be applicable cell; and
4> consider the cell which has a physical cell identity matching the value indicated in the ServingCellConfigCommon included in the reconfigurationWithSync within the secondaryCellGroup within the nr-SCG within the received condRRCReconfig to be applicable cell;
3>	else:
4>	consider the cell which has a physical cell identity matching the value indicated in the ServingCellConfigCommon included in the reconfigurationWithSync within the masterCellGroup in the received condRRCReconfig to be applicable cell;
2>	else if the RRCReconfiguration within condRRCReconfig includes the secondaryCellGroup including the reconfigurationWithSync:
3>	if the cell which has a physical cell identity matching the value indicated in the ServingCellConfigCommon included in the reconfigurationWithSync within the secondaryCellGroup within the received condRRCReconfig is not the PSCell; and
4>	if the condReconfigToAddMod for the condReconfigId does not include subsequentCondReconfig is not included for the condReconfigID; or
4>	if there is no condReconfigToAddMod which includes subsequentCondReconfig for the PSCell; or
4>	if the condReconfigToAddMod for the condReconfigId includes subsequentCondReconfig is included for the condReconfigID and there is a condReconfigToAddMod which includes subsequentCondReconfig of VarServingCondReconfigID includes with a matching condReconfigId value in condExecutionCondToAddModList for the PSCell:
5>	consider the cell to be applicable cell;
2>	if condExecutionCondSCG is configured and condExecutionCond is not configured:
3>	in the remainder of the procedure, consider each measId indicated in the condExecutionCondSCG as a measId in the VarMeasConfig associated with the SCG measConfig;
2>	if the condExecutionCondPSCell is configured:
3>	in the remainder of the procedure, consider each measId indicated in the condExecutionCondPSCell as a measId in the VarMeasConfig associated with the MCG measConfig;
2>	if condExecutionCond is configured and condExecutionCondSCG is not configured:
3>	if it is configured via SRB3 or configured within nr-SCG or within nr-SecondaryCellGroupConfig (specified in TS 36.331[10]) via SRB1:
4>	in the remainder of the procedure, consider each measId indicated in the condExecutionCond as a measId in the VarMeasConfig associated with the SCG measConfig;
3>	else:
4>	in the remainder of the procedure, consider each measId indicated in the condExecutionCond as a measId in the VarMeasConfig associated with the MCG measConfig;
2>	if subsequentCondReconfig is included in the entry in MCG VarConditionalReconfig associated with this condReconfigId and both condExecutionCond and condExecutionCondSCG are configured:
3>	if the UE is in NR-DC:
4>	in the remainder of the procedure, consider each measId indicated in the condExecutionCondSCG as a measId in the VarMeasConfig associated with the SCG measConfig;
3>	else:
4>	in the remainder of the procedure, consider each measId indicated in the condExecutionCond as a measId in the VarMeasConfig associated with the MCG measConfig;
2>	for each measId included in the measIdList within VarMeasConfig indicated in the condExecutionCond, condExecutionCondSCG, or condExecutionCondPSCell associated to condReconfigId:
3>	if the condTriggerConfig is not configured with nesEvent:
4>	if the condEventId is associated with condEventT1, and if the entry condition applicable for this event associated with the condReconfigId, i.e. the event corresponding with the condEventId(s) of the corresponding condTriggerConfig within VarConditionalReconfig, is fulfilled for the applicable cell; or
4> if the condEventId is associated with condEventD1 or condEventD2, and if the entry conditions applicable for this event associated with the condReconfigId, i.e. the event corresponding with the condEventId(s) of the corresponding condTriggerConfig within VarConditionalReconfig, is fulfilled for the applicable cell during the corresponding timeToTrigger defined for this event within the VarConditionalReconfig; or
4>	if the condEventId is associated with condEventA3, condEventA4 or condEventA5, and if the entry condition(s) applicable for this event associated with the condReconfigId, i.e. the event corresponding with the condEventId(s) of the corresponding condTriggerConfig within VarConditionalReconfig, is fulfilled for the applicable cells for all measurements after layer 3 filtering taken during the corresponding timeToTrigger defined for this event within the VarConditionalReconfig:
5>	consider the event associated to that measId to be fulfilled;
4>	if the measId for this event associated with the condReconfigId has been modified; or
4>	if the condEventId is associated with condEventT1, and if the leaving condition applicable for this event associated with the condReconfigId, i.e. the event corresponding with the condEventId(s) of the corresponding condTriggerConfig within VarConditionalReconfig, is fulfilled for the applicable cell; or
4>if the condEventId is associated with condEventD1 or condEventD2, and if the leaving condition(s) applicable for this event associated with the condReconfigId, i.e. the event corresponding with the condEventId(s) of the corresponding condTriggerConfig within VarConditionalReconfig, is fulfilled for the applicable cell during the corresponding timeToTrigger defined for this event within the VarConditionalReconfig; or
4>	if the condEventId is associated with condEventA3, condEventA4 or condEventA5, and if the leaving condition(s) applicable for this event associated with the condReconfigId, i.e. the event corresponding with the condEventId(s) of the corresponding condTriggerConfig within VarConditionalReconfig, is fulfilled for the applicable cells for all measurements after layer 3 filtering taken during the corresponding timeToTrigger defined for this event within the VarConditionalReconfig:
5>	consider the event associated to that measId to be not fulfilled;
3>	else:
4>	if NES mode indication is received from lower layers, indicating that the NES-specific CHO execution condition of the PCell is enabled; and
4>	if the entry condition(s) applicable for this event associated with the condReconfigId, i.e. the event corresponding with the condEventId(s) of the corresponding condTriggerConfig within VarConditionalReconfig, is fulfilled for the applicable cells for all measurements after layer 3 filtering taken during the corresponding timeToTrigger defined for this event within the VarConditionalReconfig:
5>	consider the event associated to that measId to be fulfilled;
4>	if the measId for this event associated with the condReconfigId has been modified; or
4>	if NES mode indication is received from lower layers, indicating that the NES-specific CHO execution condition of the PCell is disabled; or
4>	if the leaving condition(s) applicable for this event associated with the condReconfigId, i.e. the event corresponding with the condEventId(s) of the corresponding condTriggerConfig within VarConditionalReconfig, is fulfilled for the applicable cells for all measurements after layer 3 filtering taken during the corresponding timeToTrigger defined for this event within the VarConditionalReconfig:
5>	consider the event associated to that measId to be not fulfilled;
2>	if condExecutionCondPSCell is not configured:
3>	if event(s) associated to all measId(s) within condTriggerConfig for the applicable cell are fulfilled:
4>	consider the applicable cell, associated to that condReconfigId, as a triggered cell;
4>	initiate the conditional reconfiguration execution, as specified in 5.3.5.13.5;
2>	else:
3>	if event(s) associated to all measId(s), as indicated in the condExecutionCond and condExecutionCondPSCell, within condTriggerConfig for a target candidate cell within the stored condRRCReconfig are fulfilled:
4>	consider the target candidate PCell within the stored condRRCReconfig, associated to that condReconfigId, as a triggered PCell;
4>	consider the target candidate PSCell within the stored condRRCReconfig, associated to that condReconfigId, as a triggered PSCell;
4>	initiate the conditional reconfiguration execution, as specified in 5.3.5.13.5.
2>	if one of the events associated to the measIds within condTriggerConfig for the applicable cell within the stored condRRCReconfig is not configured with nesEvent, and the other event associated to the measIds within condTriggerConfig for the applicable cell within the stored condRRCReconfig is configured with nesEvent, and at least one of them is fulfilled:
3>	consider the applicable cell within the stored condRRCReconfig, associated to that condReconfigId, as a triggered cell;
3>	initiate the conditional reconfiguration execution, as specified in 5.3.5.13.5;
NOTE 1:	Up to 2 MeasId can be configured for each condReconfigId, if condExecutionCondPSCell is not configured. The conditional reconfiguration event of the 2 MeasId may have the same or different event conditions, triggering quantity, time to trigger, and triggering threshold.
NOTE 2:	Void.
NOTE 3:	For CHO with candidate SCG(s), up to 2 MeasId can be configured for condExecutionCond and up to 2 MeasId can be configured for condExecutionCondPSCell for each condReconfigId.

Change 2
–	VarServingSecurityCellSetID
The UE variable VarServingSecurityCellSetID includes the security cell set ID of serving PSCell.
VarServing condReconfigId 
-- ASN1START
-- TAG-VARSERVINGSECURITYCELLSETID-START

VarServing condReconfigId VarServingSecurityCellSetID ::=       SEQUENCE {
    condReconfigId-r16               CondReconfigId-r16,servingSecurityCellSetId-r18          INTEGER (1.. maxSecurityCellSet-r18)
}

-- TAG-VARSERVINGSECURITYCELLSETID-STOP
-- ASN1STOP
4.2 Text Proposal for Issue 5
5.3.5.3 Reception of an RRCReconfiguration by the UE
The UE shall perform the following actions upon reception of the RRCReconfiguration, upon execution of the conditional reconfiguration (CHO, CPA or CPC), or upon execution of an LTM cell switch:
1> if reconfigurationWithSync was included in spCellConfig of an MCG or SCG and when MAC of an NR cell group successfully completes a Random Access procedure triggered above; or,
	2> if the reconfigurationWithSync was included in spCellConfig of an SCG and the CPA, CPC, or subsequent 	CPAC was configured:
		3> remove all the entries in the condReconfigList within the MCG and the SCG VarConditionalReconfig 				except for the entries in which subsequentCondReconfig is present, if any;
			4> if the reportConfigId is not associated with any measId indicated by the condExecutionCond or the 					condExecutionCondSCG in an entry of condReconfigList in VarConditionalReconfig in which 							subsequentCondReconfig is included:
				5> remove the entry with the matching reportConfigId from the reportConfigList within the 							VarMeasConfig;
			4> if the associated measObjectId is only associated to a reportConfig with reportType set to 							condTriggerConfig; and
			4> if the measObjectId is not associated with any measId indicated by the condExecutionCond or the 					condExecutionCondSCG in an entry of condReconfigList in VarConditionalReconfig in which 							subsequentCondReconfig is included:
				5> remove the entry with the matching measObjectId from the measObjectList within the 								VarMeasConfig;
				5> remove the entry with the matching measId from the measIdList within the VarMeasConfig;

					




