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1	Introduction
The Rel-18 work on further NR mobility enhancements is described in the WID in [1], including an objective related to enhancements for PSCell mobility in case of NR-DC configurations. Subsequent CPAC has then been specified in Rel-18 for this objective.
In this contribution we discuss the different open issues for subsequent CPAC.
[bookmark: _Ref178064866]2	Discussion
2.1	Support for delta and reference configurations
In case of subsequent CPAC in MN format, both the target configuration and the reference configuration include both an SCG part, generated by an SN, and an MCG part generated by the MN.
The reference configuration is provided to the UE with scpac-ReferenceConfiguration-r18, which consists of an RRCReconfiguration message. In case of MN format, this reference configuration is generated by the MN but it includes an SCG part, included in nr-SCG within MRDC-SecondaryCellGroupConfig, which is generated by an SN. The MN receives the SCG part of the reference configuration from one of SNs.
The target configuration (in condRRCReconfig of the subsequent CPAC configuration) can either be a delta configuration of the reference configuration or a complete configuration. This is indicated to the UE by scpac-ConfigComplete in the same subsequent CPAC configuration and can thus be different for each subsequent CPAC configuration. It can e.g. be assumed that it may differ between different SNs whether to use a delta configuration or a complete configuration. However, since there is a single indication to the UE, both the MCG and the SCG parts of each subsequent CPAC target configuration then need to be either delta or complete configurations.
This means that there is a need coordinate between the MN and each candidate SN whether to use a delta configuration or a complete configuration, for each subsequent CPAC configuration. For example, if there is one SN that uses delta configuration and one that uses complete configuration, the MN will need to generate both types of configurations for the MCG. This introduced unnecessary complexity and limitations for the configurations and it should therefore be avoided. Instead, each node should be able to decide whether to use delta or complete configuration for its part, i.e. for MCG and SCG parts, and then indicate this separately to the UE.
A Text Proposal for this is included in the Annex A.1. It is proposed to include this TP into 38.331.
[bookmark: _Toc159082608]The indication about whether the subsequent CPAC configuration is a complete or a delta configuration should be separate for the MCG and the SCG parts of the configuration.
[bookmark: _Toc159082609]RAN2 to include the Text Proposal in Annex A.1 into 38.331

2.2	Execution of subsequent CPAC
There is the following Editor’s Note included in 5.3.5.13.8 (Subsequent CPAC execution procedure):
[bookmark: _Hlk158983849]Editor's Note: FFS how the L2 reset (PDCP re-establishment, PDCP recovery, and RLC re-establishment) is indicated by the network in case of subsequent CPAC.
It is currently specified that the UE, at subsequent CPAC execution:
· performs PDCP data recovery and RLC re-establishment at intra-SN PSCell changes, i.e. when no security key is changed
· performs PDCP reestablishment at inter-SN PSCell changes, i.e. when the security key is changed
If the corresponding fields (reestablishPDCP, recoverPDCP, reestablishRLC) are included in the subsequent CPAC target configuration, the UE would perform the corresponding action at each execution.
The question behind the Editor’s Note concerns whether any additional flexibility for pre-configuration is needed regarding when to perform PDCP re-establishment, PDCP recovery, and RLC re-establishment at subsequent CPAC execution. We think that it is enough to specify the behaviour depending on whether security key is performed or not and we propose that the Editor’s Note is removed from 38.331, 5.3.5.13.8.
However, it is unclear whether it should be specified that the UE performs an RLC re-establishment also in case of security key change. There is a Note in 5.3.5.6.5: “NOTE 3: When setting the reestablishPDCP flag for a radio bearer, the network ensures that the RLC receiver entities do not deliver old PDCP PDUs to the re-established PDCP entity. It does that e.g. by triggering a reconfiguration with sync of the cell group hosting the old RLC entity or by releasing the old RLC entity.”. This Note may be considered as sufficient and it may not be necessary to specify that the UE performs an RLC re-establishment.
Another unclarity is why PDCP re-establishment, PDCP data recovery and RLC re-establishment are done for all the DRBs when subsequent CPAC is in MN format whereas only for DRBs associated with secondary key in case of SN format.
[bookmark: _Toc159082610]Remove the Editor’s Note about L2 reset for subsequent CPAC from 38.331, 5.3.5.13.8.
[bookmark: _Toc159082611]Discuss whether RLC re-establishment should be specified for subsequent CPAC execution with security key change. 
[bookmark: _Toc159082612]Discuss whether PDCP recovery/re-establishment and RLC re-establishment should be performed also for MN terminated bearers at execution of subsequent CPAC in MN format.

Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	The indication about whether the subsequent CPAC configuration is a complete or a delta configuration should be separate for the MCG and the SCG parts of the configuration.
Proposal 2	RAN2 to include the Text Proposal in Annex A.1 into 38.331
Proposal 3	Remove the Editor’s Note about L2 reset for subsequent CPAC from 38.331, 5.3.5.13.8.
Proposal 4	Discuss whether RLC re-establishment should be specified for subsequent CPAC execution with security key change.
Proposal 5	Discuss whether PDCP recovery/re-establishment and RLC re-establishment should be performed also for MN terminated bearers at execution of subsequent CPAC in MN format.
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Annex
Annex A.1
Below is a Text Proposal to 38.331, v18.0.0, for support of separate delta/complete indications for the MCG and the SCG. The changes are in red.
[bookmark: _Toc60777200][bookmark: _Toc156130345]–	CondReconfigToAddModList
The IE CondReconfigToAddModList concerns a list of conditional reconfigurations to add or modify, with for each entry the condReconfigId and the associated fields.
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
    ]],
    [[
    condExecutionCondPSCell-r18      SEQUENCE (SIZE (1..2)) OF MeasId                      OPTIONAL,    -- Cond condReconfigCHO-WithSCG
    subsequentCondReconfig-r18       SubsequentCondReconfig-r18                            OPTIONAL,    -- Need M
    securityCellSetId-r18            SecurityCellSetId-r18                                 OPTIONAL,    -- Need M
    scpac-ConfigCompleteSCG-r18      ENUMERATED {true}                                     OPTIONAL     -- Cond CPAC
    scpac-ConfigCompleteMCG-r18      ENUMERATED {true}                                     OPTIONAL     -- Cond CPAC
    ]]
}

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

SubsequentCondReconfig-r18 ::=   SEQUENCE {
    condExecutionCondToReleaseList-r18   CondExecutionCondToReleaseList-r18                OPTIONAL,   -- Need N
    condExecutionCondToAddModList-r18    CondExecutionCondToAddModList-r18                 OPTIONAL,   -- Need N
    ...
}

CondExecutionCondToAddModList-r18 ::= SEQUENCE (SIZE (1.. maxNrofCondCells-r16)) OF CondExecutionCondToAddMod-r18

CondExecutionCondToAddMod-r18 ::=    SEQUENCE {
    condReconfigId-r18               CondReconfigId-r16,
    condExecutionCond-r18            SEQUENCE (SIZE (1..2)) OF MeasId                      OPTIONAL,    -- Need M
    condExecutionCondSCG-r18         OCTET STRING (CONTAINING CondReconfigExecCondSCG-r17) OPTIONAL,    -- Need M
    ...
}

CondExecutionCondToReleaseList-r18 ::= SEQUENCE (SIZE (1.. maxNrofCondCells-r16)) OF CondReconfigId-r16

-- TAG-CONDRECONFIGTOADDMODLIST-STOP
-- ASN1STOP

	CondReconfigToAddMod field descriptions

	condExecutionCond
The execution condition that needs to be fulfilled in order to trigger the execution of a conditional reconfiguration for CHO, CPA, intra-SN CPC without MN involvement, MN initiated inter-SN CPC, or SN initiated intra-SN subsequent CPAC without MN involvement. When configuring 2 triggering events (Meas Ids) for a candidate cell, the network ensures that both refer to the same measObject. The network configures at most one from condEventD1, condEventD2 or condEventT1 for the same candidate cell. For CPA and for MN-initiated inter-SN CPC, the network only indicates MeasId(s) associated with condEventA4. For intra-SN CPC and intra-SN subsequent CPAC, the network only indicates MeasId(s) associated with condEventA3 or condEventA5.

	condExecutionCondPSCell
The execution condition that needs to be fulfilled for the associated PSCell in order to trigger the execution of a conditional reconfiguration for CHO with candidate SCG(s). The Meas Ids refer to the measConfig associated with the MCG. When configuring 2 triggering events (Meas Ids) for a candidate cell, network ensures that both refer to the same measObject. The network only indicates MeasId(s) associated with condEventA4.

	condExecutionCondSCG
Contains execution condition that needs to be fulfilled in order to trigger the execution of a conditional reconfiguration for SN initiated inter-SN CPC, SN initiated inter-SN subsequent CPAC, SN initiated intra-SN subsequent CPAC with MN involvement, or MN initiated inter-SN subsequent CPAC. The Meas Ids refer to the measConfig associated with the SCG. When configuring 2 triggering events (Meas Ids) for a candidate cell, network ensures that both refer to the same measObject. For each condReconfigId, the network always configures either condExecutionCond or condExecutionCondSCG (not both). The network only indicates MeasId(s) associated with condEventA3 or condEventA5.

	condRRCReconfig
The RRCReconfiguration message to be applied when the condition(s) are fulfilled. The RRCReconfiguration message contained in condRRCReconfig cannot contain the field conditionalReconfiguration or the field daps-Config.

	scpac-ConfigCompleteSCG, scpac-ConfigCompleteMCG
Theseis fields indicates whether the SCG and MCG parts, respectively, of the configuration contained in condRRCReconfig for subsequent CPAC is a complete configuration.

	subsequentCondReconfig
Contains the execution conditions that need to be fulfilled in order to trigger the execution of a subsequent CPAC. If the field is configured, the configuration of candidate PSCells for subsequent CPAC is supported. The subsequent execution condition is used for conditional reconfiguration evaluation for other candidate cells when the RRCReconfiguration message contained in condRRCReconfig has been applied.





[bookmark: _Toc156129741]5.3.5.13.8	Subsequent CPAC execution
Upon the conditional reconfiguration execution for subsequent CPAC, the UE shall:
1>	if the selected subsequent CPAC candidate configuration is stored in MCG VarConditionalReconfig:
[bookmark: _Hlk150962964]2>	release/clear all current dedicated radio configuration except for the following:
-	the MCG C-RNTI;
-	the AS security configurations associated with the master key and the secondary key;
-	for each SRB/DRB in current UE configuration:
-	keep the associated RLC, PDCP and SDAP entities, their state variables, buffers and timers;
-	release all fields related to the SRB/DRB configuration except for srb-Identity and drb-Identity;
-	the UE variables VarConditionalReconfig and VarServingSecurityCellSetID.
2>	release/clear all current common radio configuration;
1>	else:
2>	release/clear all current dedicated radio configuration associated with the SCG except for the following:
-	the AS security configurations associated with the secondary key;
-	for each SRB/DRB in current UE configuration which is using the secondary key:
-	keep the associated RLC, PDCP and SDAP entities, their state variables, buffers and timers;
-	release all fields related to the SRB/DRB configuration except for srb-Identity and drb-Identity;
-	the UE variables VarConditionalReconfig.
2>	release/clear all current common radio configuration associated with the SCG;
1>	use the default values specified in 9.2.3 for timers T310, T311 and constants N310, N311 for the cell group for which the subsequent CPAC cell switch procedure is triggered;
1>	if the securityCellSetId is included in the entry in VarConditionalReconfig containing the RRCReconfiguration message:
2>	if servingSecurityCellSetId is not included within VarServingSecurityCellSetID; or
2>	if the value of the securityCellSetId is not equal to the value of servingSecurityCellSetId within VarServingSecurityCellSetID:
3>	consider the first sk-Counter value in the sk-CounterList associated with the securityCellSetId within the VarConditionalReconfig as the selected sk-Counter value, and perform security key update procedure as specified in 5.3.5.7;
3>	remove the selected sk-Counter value from the sk-CounterList associated with the securityCellSetId within the VarConditionalReconfig;
3>	if the current VarServingSecurityCellSetID includes servingSecurityCellSetId:
4>	replace the value of servingSecurityCellSetId within VarServingSecurityCellSetID with the value of securityCellSetId associated with the selected cell;
3>	else:
4>	store the servingSecurityCellSetId within VarServingSecurityCellSetID with the value of securityCellSetId associated with the selected cell;
1>	if the selected subsequent CPAC candidate configuration is stored in the SCG VarConditionalReconfig:
2>	for each drb-Identity value included in RadioBearerConfig associated with the secondary key (S-KgNB) as indicated by keyToUse that is part of the current UE configuration:
3>	trigger the PDCP entity of the AM DRB to perform PDCP data recovery as specified in TS 38.323 [5];
3>	re-establish the corresponding RLC entity as specified in TS 38.322 [4];
Editor's Note: FFS how the L2 reset (PDCP re-establishment, PDCP recovery, and RLC re-establishment) is indicated by the network in case of subsequent CPAC.
1>	else:
2>	for each drb-Identity value included in RadioBearerConfig that is part of the current UE configuration:
3>	if a different keyToUse value is configured; or
3>	if a new sk-Counter value has been selected due to the conditional reconfiguration execution for subsequent CPAC:
4>	trigger the PDCP entity of the bearer to perform PDCP reestablishment as specified in TS 38.323 [5];
3>	else:
4>	trigger the PDCP entity of the AM DRB to perform PDCP data recovery as specified in TS 38.323 [5];
4>	re-establish the corresponding RLC entity as specified in TS 38.322 [4];
1>	if scpac-ConfigCompleteSCG is not included within the VarConditionalReconfig for the selected cell:
2>	if the subsequent CPAC candidate cell configuration is stored in MCG VarConditionalReconfig:
3>	consider the RRCReconfiguration message included in nr-SCG within scpac-ReferenceConfiguration in MCG VarConditionalReconfig to be the current UESCG configuration;
2>	else:
3>	consider scpac-ReferenceConfiguration in SCG VarConditionalReconfig to be the current SCG configuration;
1>	if scpac-ConfigCompleteMCG is not included within the VarConditionalReconfig for the selected cell and if the subsequent CPAC candidate cell configuration is stored in MCG VarConditionalReconfig:
2>	consider the scpac-ReferenceConfiguration in MCG VarConditionalReconfig, except for the RRCReconfiguration message included in nr-SCG, if any, to be the current UE configuration (except for the SCG configuration);
NOTE 1:	When the UE considers the reference configuration to be the current UE configuration, the UE should store fields and configurations that are part of the reference configuration but should not execute any actions or procedures triggered by the reception of an RRCReconfiguration message which are described in clause 5.3.5.3.
1>	apply the stored condRRCReconfig of the selected cell(s) and perform the actions as specified in 5.3.5.3;
1>	release the radio bearer(s) and the associated logical channel(s) that are part of the current UE configuration but not part of the subsequent CPAC candidate configuration for the selected cell, or the subsequent CPAC reference configuration (in case the subsequent CPAC candidate configuration does not include scpac-ConfigCompleteSCG or scpac-ConfigCompleteMCG).
[bookmark: _Hlk158715800]NOTE 2:	When scpac-ConfigCompleteSCG or scpac-ConfigCompleteMCG is not included for the selected cell, before a subsequent CPAC execution, a UE implementation may generate and store an RRC reconfiguration message by applying the received subsequent CPAC candidate configuration on top of the subsequent CPAC reference configuration(s), and the stored RRC reconfiguration message is applied for subsequent CPAC execution.


