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Introduction
During ASN.1 review, some RILs for subsequent CPAC were proposed and resolved. But there are still some open RILs expected to be addressed in the upcoming meeting. In this contribution, we discussed some remaining issues (i.e. [Z062], [Z063], [Z064]) for subsequent CPAC. 
Discussions 
[Z062][Z063] Clarification on condExecutionCond and condExecutionCondSCG
In the current RRC spec [1], there are two types of IEs to provide the execution condition for conditional reconfiguration. According to the field descriptions, the condExecutionCond-r16 and condExecutionCondSCG-r17 are only used for CHO and legacy CPAC, while subsequentCondExecutionCond-r18 and subsequentCondExecutionCondSCG-r18 are used for subsequent CPAC. The applicable case on subsequent CPAC for the condExecutionCond-r16 and condExecutionCondSCG-r17 was removed due to the implementation of TP in R2-2401930 [2]. 
	[bookmark: _Toc162894737][bookmark: _Toc60777200]–	 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-ConfigComplete-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 {
    subsequentCondReconfigId-r18         CondReconfigId-r16,
    subsequentCondExecutionCond-r18      SEQUENCE (SIZE (1..2)) OF MeasId                      OPTIONAL,    -- Need M
    subsequentCondExecutionCondSCG-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, or MN initiated inter-SN CPC. 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, the network only indicates MeasId(s) associated with condEventA3 or condEventA5.

	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. 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.



	CondExecutionCondToAddMod field descriptions

	subsequentCondExecutionCond
The execution condition that needs to be fulfilled in order to trigger the execution of a conditional reconfiguration for 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 only indicates MeasId(s) associated with condEventA3 or condEventA5.

	subsequentCondExecutionCondSCG
Contains execution condition that needs to be fulfilled in order to trigger the execution of a conditional reconfiguration for 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. The network only indicates MeasId(s) associated with condEventA3 or condEventA5.





[bookmark: _Toc166097177]According to the field descriptions, the condExecutionCond-r16 and condExecutionCondSCG-r17 are only used for CHO and legacy CPAC, while subsequentCondExecutionCond-r18 and subsequentCondExecutionCondSCG-r18 are used for subsequent CPAC.
However, according to the endorsed 37.340 CR [3], the execution conditions for subsequent CPAC includes execution conditions for the initial execution of subsequent CPAC and execution conditions for the following execution of subsequent CPAC. 
	[bookmark: _Toc163042047]10.20	 Subsequent Conditional PSCell Addition or Change
8.	The MN sends to the UE an RRCReconfiguration message including the subsequent CPAC configuration, i.e. a list of RRCReconfiguration* messages and associated execution conditions for the initial execution of subsequent CPAC and execution conditions for the following execution of subsequent CPAC, in which each RRCReconfiguration* message contains the SCG configuration in the RRCReconfiguration** message received from one of the candidate SN(s) in steps 2 and 4, and possibly an MCG configuration. Besides, the RRCReconfiguration message can also include an updated source MCG configuration, e.g., to configure the required conditional measurements. The RRCReconfiguration message also includes a security update configuration and may also include a reference configuration.


[bookmark: _Toc166097178]According to TS 37.340, the execution conditions for subsequent CPAC includes execution conditions for the initial execution of subsequent CPAC and execution conditions for the following execution of subsequent CPAC.
In the current RRC spec, the UE shall start the evaluation on execution conditions in condExecutionCond or condExecutionCondSCG after receiving the subsequent CPAC configuration, i.e. for the initial execution of subsequent CAPC. Then upon successful completion of the subsequent CPAC execution, the UE shall replace the execution conditions stored in condExecutionCond or condExecutionCondSCG with the execution conditions stored in the subsequentCondExecutionCond or subsequentCondExecutionCondSCG, i.e. for the following execution of subsequent CAPC.
	2>	if the RRCReconfiguration message is applied due to a conditional reconfiguration execution and the subsequentCondReconfig is included in the entry in VarConditionalReconfig containing the RRCReconfiguration message:
3>	for each entry in the condReconfigList within the MCG and the SCG VarConditionalReconfig:
4>	if there is an entry in condExecutionCondToAddModList within the subsequentCondReconfig that has subsequentCondReconfigId matching the condReconfigId in the entry of the condReconfigList: 
5>	if subsequentCondExecutionCond is included in the entry of the condExecutionCondToAddModList:
6>	store in the condExecutionCond in the entry of the condReconfigList the value of subsequentCondExecutionCond in the entry of the condExecutionCondToAddModList;
5>	if subsequentCondExecutionCondSCG is included in the entry of the condExecutionCondToAddModList:
6>	store in the condExecutionCondSCG in the entry of the condReconfigList the value of subsequentCondExecutionCondSCG in the entry of the condExecutionCondToAddModList;


[bookmark: _Toc166097179]In the current RRC spec, the execution condition in subsequentCondExecutionCond or subsequentCondExecutionCondSCG is only used after completion of one subsequent CPAC execution, i.e. for the following execution of subsequent CPAC.
Besides, RAN2 agreed that “It is up to the NW to guarantee a valid SCPAC configuration after SCG release/PCell change/PSCell change”. It means the NW can provide the updated execution conditions for subsequent CPAC candidate cells after SCG release/PCell change/PSCell change. For example, the NW can modify the execution conditions in condExecutionCond or condExecutionCondSCG for the subsequent CPAC configuration.
Thus, we proposed to clarify that condExecutionCond and condExecutionCondSCG can also be applicable to subsequent CPAC. The condExecutionCond can be used for MN initiated inter-SN subsequent CPAC or SN initiated intra-SN subsequent CPAC without MN involvement, while condExecutionCondSCG can be used for SN initiated inter-SN subsequent CPAC and SN initiated intra-SN subsequent CPAC with MN involvement, e.g. for providing the execution conditions for the initial execution of subsequent CPAC or the execution of subsequent CPAC after SCG release/PCell change/PSCell change.
Proposal 1:  [bookmark: _Toc166097181]RAN2 confirms that condExecutionCond and condExecutionCondSCG are also applicable to subsequent CPAC for providing the execution conditions (e.g. for the initial execution of subsequent CPAC or the execution of subsequent CPAC after SCG release/PCell change/PSCell change).
Proposal 2:  [bookmark: _Toc166097182]RAN2 confirms that subsequentCondExecutionCond and subsequentCondExecutionCondSCG are used to provide the execution conditions for the following execution of subsequent CPAC.  
Proposal 3:  [bookmark: _Toc166097183]RAN2 to adopt the TP in Annex 1.
[Z064] Clarification on candidateCellInfoListSubsequentCPC
Currently, both candidateCellInfoListCPC and candidateCellInfoListSubsequentCPC can be used to transfer candidate cells information for subsequent CPAC. Both two IEs are defined in the CG-Config message, and refer to the same IE CandidateCellInfoListCPC. Besides, for intra-SN subsequent CPAC in MN format, both these two IEs are transferred from the source SN to the MN in one Xn message. But it’s unclear how to set these IEs for subsequent CPAC in the current RRC spec.
	CG-Config-v1700-IEs ::=             SEQUENCE {
    candidateCellInfoListCPC-r17        CandidateCellInfoListCPC-r17                    OPTIONAL,
    twoPHRModeSCG-r17                   ENUMERATED {enabled}                            OPTIONAL,
    nonCriticalExtension                CG-Config-v1730-IEs                             OPTIONAL
}
…

CG-Config-v1800-IEs ::=             SEQUENCE {
    candidateServingFreqRangeListNR-r18    CandidateServingFreqRangeListNR-r18             OPTIONAL,
    candidateServingFreqListNR-r16         CandidateServingFreqListNR-r16                  OPTIONAL,
    idc-TDM-AssistanceConfig-r18           ENUMERATED {enabled}                            OPTIONAL,
    candidateCellInfoListSubsequentCPC-r18 CandidateCellInfoListCPC-r17                    OPTIONAL,
    scpac-ReferenceConfigurationSCG-r18    ReferenceConfiguration-r18                      OPTIONAL,
    subsequentCPAC-Information-r18         CandidateCellInfoListCPC-r17                    OPTIONAL,
    successPSCell-Config-r18               SuccessPSCell-Config-r18                        OPTIONAL,
    nonCriticalExtension                   SEQUENCE {}                                     OPTIONAL
}
…

CandidateCellInfoListCPC-r17 ::= SEQUENCE (SIZE (1..maxFreq)) OF CandidateCellInfo-r17

CandidateCellInfo-r17 ::=        SEQUENCE {
    ssbFrequency-r17                 ARFCN-ValueNR,
    candidateList-r17                SEQUENCE (SIZE (1..maxNrofCondCells-r16)) OF CandidateCell-r17
}

CandidateCell-r17 ::=            SEQUENCE {
    physCellId-r17                   PhysCellId,
    condExecutionCondSCG-r17         OCTET STRING (CONTAINING CondReconfigExecCondSCG-r17)               OPTIONAL
}

	CG-Config field descriptions

	candidateCellInfoListCPC
Contains information regarding candidate target cells for Conditional PSCell Change (CPC) or inter-SN subsequent CPAC that the source secondary gNB suggests the target secondary gNB to consider configuring for CPC or subsequent CPAC, and/or that the source secondary gNB prepares for intra-SN subsequent CPAC in MN format. This field is only used in SN initiated CPC and SN initiated subsequent CPAC.

	candidateCellInfoListSubsequentCPC
Contains information regarding candidate target cells for subsequent CPAC that candidate secondary gNB (or the serving secondary gNB in case of intra-SN subsequent CPAC in MN format) suggests the master gNB to consider configuring for subsequent CPAC. This field is only used in MN initiated and SN initiated subsequent CPAC.





In our understanding, the candidateCellInfoListCPC is used to transfer the execution conditions for the initial execution of subsequent CPAC, which is generated by the source SN in case of SN initiated subsequent CPAC. Thus, this IE is included in the CG-Config message associated with the source SCG. The candidateCellInfoListSubsequentCPC is introduced to transfer the execution conditions for the following execution of subsequent CPAC, which is generated by the candidate SN (or the source SN in case of intra-SN subsequent CPAC in MN format). 
According to TS 37.340, the execution conditions for the following execution of subsequent CPAC is provided for each prepared candidate PSCell. 
	1/2/3/4.	The MN initiates the inter-SN subsequent CPAC by requesting the candidate SN(s) to allocate resources for the UE by means of the SN Addition procedure, indicating that the request is for subsequent CPAC. The MN also provides the candidate cells recommended by MN via the latest measurement results for the candidate SN(s) to choose and configure the SCG cell(s), provides the upper limit for the number of PSCells that can be prepared by each candidate SN, and provides a list of KSN and associated sk-Counter values for each candidate SN. In the SN Addition procedure, the MN also includes information of other candidate SN(s), and for each candidate SN, a list of cells recommended by the MN via the latest measurement results for the candidate SN to select the PSCell(s) for the following execution of subsequent CPAC. Within the list of cells as indicated within the measurement results indicated by the MN, the candidate SN decides the list of PSCell(s) to prepare (considering the maximum number indicated by the MN) and, for each prepared PSCell, the candidate SN decides other SCG SCells and provides the new corresponding SCG radio resource configuration to the MN in an NR RRCReconfiguration** message contained in the SN Addition Request Acknowledge message with the prepared PSCell ID(s). For each prepared PSCell, the candidate SN also decides the list of PSCell(s) and associated execution conditions proposed for the following execution of subsequent CPAC.
...


Thus, the list of execution conditions in candidateCellInfoListSubsequentCPC should be associated with the candidate cell. But there is no explicit association between the candidateCellInfoListSubsequentCPC and the candidate cell specified in the current inter-node RRC message. So the MN may have no idea which candidate cell is associated with the received candidateCellInfoListSubsequentCPC, and cannot correctly generate the RRCReconfiguration message for subsequent CPAC to the UE. 
[bookmark: _Toc166097180]According to TS 37.340, the list of execution conditions for the following execution of subsequent CPAC is provided per candidate PSCell. But there is no association between candidateCellInfoListSubsequentCPC and the candidate cell information specified in the current inter-node RRC message.
Currently, the CG-CandidateList is used to transfer the candidate cell configurations for subsequent CPAC. And each candidate cell is associated with a CG-Config container. A simple way to build the association between the candidate cell and the following execution conditions for the cell is to include the candidateCellInfoListSubsequentCPC into the CG-Config contained in the CG-CandidateList message.
Proposal 4:  [bookmark: _Toc166097184]RAN2 clarifies that the candidateCellInfoListSubsequentCPC is only included in the CG-Config message contained in the CG-CandidateList message, to imply the association between the candidate cell and the list of execution conditions for the following execution of subsequent CPAC.
Proposal 5:  [bookmark: _Toc166097185]RAN2 to adopt TP in the Annex 2.
Conclusion and Proposals
In this contribution, we discussed subsequent CPAC with the following observations and proposals:
[Z062][Z063] Clarification on condExecutionCond and condExecutionCondSCG
Observation 1:	According to the field descriptions, the condExecutionCond-r16 and condExecutionCondSCG-r17 are only used for CHO and legacy CPAC, while subsequentCondExecutionCond-r18 and subsequentCondExecutionCondSCG-r18 are used for subsequent CPAC.
Observation 2:	According to TS 37.340, the execution conditions for subsequent CPAC includes execution conditions for the initial execution of subsequent CPAC and execution conditions for the following execution of subsequent CPAC.
Observation 3:	In the current RRC spec, the execution condition in subsequentCondExecutionCond or subsequentCondExecutionCondSCG is only used after completion of one subsequent CPAC execution, i.e. for the following execution of subsequent CPAC.

Proposal 1:	RAN2 confirms that condExecutionCond and condExecutionCondSCG are also applicable to subsequent CPAC for providing the execution conditions (e.g. for the initial execution of subsequent CPAC or the execution of subsequent CPAC after SCG release/PCell change/PSCell change).
Proposal 2:	RAN2 confirms that subsequentCondExecutionCond and subsequentCondExecutionCondSCG are used to provide the execution conditions for the following execution of subsequent CPAC.
Proposal 3:	RAN2 to adopt the TP in Annex 1.

[Z064] Clarification on candidateCellInfoListSubsequentCPC
Observation 4:	According to TS 37.340, the list of execution conditions for the following execution of subsequent CPAC is provided per candidate PSCell. But there is no association between candidateCellInfoListSubsequentCPC and the candidate cell information specified in the current inter-node RRC message.

Proposal 4:	RAN2 clarifies that the candidateCellInfoListSubsequentCPC is only included in the CG-Config message contained in the CG-CandidateList message, to imply the association between the candidate cell and the list of execution conditions for the following execution of subsequent CPAC.
Proposal 5:	RAN2 to adopt TP in the Annex 2.
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Annex 1 - TP for clarification on condExecutionCond and condExecutionCondSCG 

	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, or MN initiated inter-SN CPC, MN initiated inter-SN subsequent CPAC 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 and for MN initiated inter-SN subsequent CPAC, the network only indicates MeasId(s) associated with condEventA4. For intra-SN CPC and for SN initiated intra-SN subsequent CPAC without MN involvement, the network only indicates MeasId(s) associated with condEventA3 or condEventA5.

	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, or SN initiated intra-SN subsequent CPAC with MN involvement. 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.



	CondExecutionCondToAddMod field descriptions

	subsequentCondExecutionCond
The execution condition that needs to be fulfilled in order to trigger the following execution of a conditional reconfiguration for 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 only indicates MeasId(s) associated with condEventA3 or condEventA5.

	subsequentCondExecutionCondSCG
Contains execution condition that needs to be fulfilled in order to trigger the following execution of a conditional reconfiguration for 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. The network only indicates MeasId(s) associated with condEventA3 or condEventA5.



Annex 2 - TP for Clarification on candidateCellInfoListSubsequentCPC
	CG-Config field descriptions

	candidateCellInfoListCPC
Contains information regarding candidate target cells for Conditional PSCell Change (CPC) or inter-SN subsequent CPAC that the source secondary gNB suggests the target secondary gNB to consider configuring for CPC or subsequent CPAC, and/or that the source secondary gNB prepares for intra-SN subsequent CPAC in MN format. This field is only used in SN initiated CPC and SN initiated subsequent CPAC.

	candidateCellInfoListSN
Contains information regarding cells that the source secondary node suggests the target secondary gNB to consider configuring.

	candidateCellInfoListSN-EUTRA
Includes the MeasResultList3EUTRA as specified in TS 36.331 [10]. Contains information regarding cells that the source secondary node suggests the target secondary eNB to consider configuring. This field is only used in NE-DC.

	candidateCellInfoListSubsequentCPC
Contains information regarding candidate target cells for subsequent CPAC that candidate secondary gNB (or the serving secondary gNB in case of intra-SN subsequent CPAC in MN format) suggests the master gNB to consider configuring for subsequent CPAC. This field is only used in MN initiated and SN initiated subsequent CPAC. This field is only included in the CG-Config message contained in the CG-CandidateList message.

	…





