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Introduction
In RAN2#123bis meeting, subsequent CPAC related issues were discussed and the following agreements were achieved [1].
P3: If there are maintained subsequent CPAC configurations with CPA execution conditions after SCG release, the maintained configurations can be used for the subsequent CPA execution.
For one UE, for CPC only either MN format or SN format (only intra-SN case is possible) is used
MN format is supported for intra-SN (in addition to SN format) 
Rel-18 Conditional-Reconfiguration Information element may include
-	List of Group-ID (mapping to SN) and associated SK-counter values outside the candidate conditional configurations.
-	The Group-ID parameter is included within each candidate conditional configuration(CondConfigAddMod) marked for subsequent CPAC.
Mod P3: UE include the selected SK-counter value in the MN RRC Reconfiguration Complete message when UE selects new SK-counter value as part of S-CPAC execution.
In this contribution, in section 2, we will discuss the leftover open issues. The proposals are summarized in Section 3.
Discussion
Security aspects
In last meeting, some security aspect related issues were discussed, and the following agreements were achieved.
	Rel-18 Conditional-Reconfiguration Information element may include
-	List of Group-ID (mapping to SN) and associated SK-counter values outside the candidate conditional configurations.
-	The Group-ID parameter is included within each candidate conditional configuration(CondConfigAddMod) marked for subsequent CPAC.
Mod P3: UE include the selected SK-counter value in the MN RRC Reconfiguration Complete message when UE selects new SK-counter value as part of S-CPAC execution.


· The handling of used sk-counter
Based on the agreements above and current running CR [2], it can be seen that the UE will store the sk-counter values in the VarConditionalReconfig UE variable, the UE will select the first unused sk-counter value in the sk-counter list associated with the target Group-ID when UE performs inter-SN Subsequent CPAC. However, how to handle the used sk-counter upon inter-SN Subsequent CPAC completed successfully has not been captured, but leave an editor’s note in the running CR for further discussion as following.
	Editor note: whether to remove the slelcted SK-Counter upon security update.


From our perspective, the handle of used sk-counter and the update of the sk-counter list in VarConditionalReconfig UE variable after each inter-SN Subsequent CPAC can be up to UE implement, the UE only needs to make sure that using the first unused sk-counter value in each inter-SN Subsequent CPAC, i.e., no specific specification changes is needed. The related editor note in the running CR could be removed.
Proposal 1: It is up to UE implement to handle the used sk-counter after each inter-SN subsequent CPAC. 
· New S-KgNB  generation for target SN
When the UE evaluates the execution condition fulfilled, the UE performs PSCell change and generates new S-KgNB value used for corresponding RB. The UE will also report the RRC Reconfiguration Complete message with selected sk-counter to MN. Correspondingly, the network side also needs to generate the new S-KgNB value, when to generate and provide to SN needs to be discussed.
In legacy mechanism, it is the MN that generates the S-KgNB and sends it to target SN for signaling/data transmission during SN addition/modification procedure. In subsequent CPAC, one way is that MN provides the update S-KgNB upon each inter-SN PSCell change; another option is that MN provides multiple S-KgNB upon preparing candidate SN, and it is the Candidate SN that determines which S-KgNB should be used (e.g., the unused first S-KgNB) upon UE accesses. Considering not all S-KgNB will be used and the new selected sk-counter by UE will be reported to MN, we prefer to MN provides new S-KgNB to target SN upon each inter-SN PSCell change.
Proposal 2: Upon inter-SN PSCell change, MN generates the new S-KgNB value and sends it to target SN.
Execution condition configuration
· How the candidate SN(s) to configure the execution conditions for subsequent CPC
About how to configure execution condition for subsequent CPC, in current running CR [2], the air interface signaling is designed as follow (solution 1). 
[bookmark: _Toc146781247]–	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
]]
[[
subsequentCondReconfig-r18       SubsequentCondReconfig-r18                            OPTIONAL     -- Need M
securityCellSetId-r18            SecurityCellSetId-r18                                 OPTIONAL     -- Need M
]]
}

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-r16               CondReconfigId-r16,
condExecutionCond-r16       ::=  SEQUENCE (SIZE (1..2)) OF MeasId                     OPTIONAL,    -- Need M
CondReconfigExecCondSCG-r17 ::=  SEQUENCE (SIZE (1..2)) OF MeasId                     OPTIONAL     -- Need M
}

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


-- TAG-CONDRECONFIGTOADDMODLIST-STOP
-- ASN1STOP
In the current running CR, an IE “subsequentCondReconfig-r18” is introduced to include the execution conditions configured by candidate target SN for subsequent CPC when the serving PSCell belongs to the SN. However, from the perspective of saving signaling overhead, it seems to be more appropriate to reuse the legacy IE, i.e., including the selected candidate PSCell and corresponding execution condition (i.e., condReconfigId, condExecutionCondSCG) in the RRC reconfiguration included in the condRRCReconfig IE with some limitation in field description, as follow in details (solution 2). Based on this way, the execution condition could be updated at each PSCell change. And it is simple and clear for the specification.
[bookmark: _Toc60777200][bookmark: _Toc131064928]–	CondReconfigToAddModList
The IE CondReconfigToAddModList concerns a list of conditional reconfigurations to add or modify, with for each entry the condReconfigId and the associated condExecutionCond/condExecutionCondSCG and condRRCReconfig.
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
	condRRCReconfig
The RRCReconfiguration message to be applied when the condition(s) are fulfilled. The RRCReconfiguration message contained in condRRCReconfig cannot contain the field conditionalReconfiguration containing condRRCReconfig or the field daps-Config. 


Compared to the above two methods for candidate target SN execution condition configuration for subsequent CPC, we prefer to the solution 2 which has more less spec impact.
Proposal 3: Reuse the legacy IE (condReconfigId, condExecutionCondSCG) in RRC reconfiguration included in the condRRCReconfig IE to provide execution conditions for subsequent CPC.
· How to configure the CPA execution conditions for subsequent CPA
In previous RAN2 meetings, the following agreements were achieved about CPA.
	· R2 assumes that a CPA conditional configuration can be used for CPC (but with different triggering conditions)
· P3: If there are maintained subsequent CPAC configurations with CPA execution conditions after SCG release, the maintained configurations can be used for the subsequent CPA execution.


As agreed above, the CPA conditional configuration can be used for subsequent CPC. The CPA execution conditions are configured by MN with A4 event, the IE condExecutionCond can be used as legacy. The execution conditions for subsequent CPC can be provided by candidate SN(s) with A3/A5 event, the legacy IE condExecutionCondSCG in the RRC reconfiguration included in the condRRCReconfig IE can be reused as mentioned in Proposal 3. The CPA execution conditions should be maintained by UE after CPA execution. The UE can perform CPA execution conditions evaluation after SCG release with maintained subsequent CPAC configuration.
It has been agreed that if there are maintained subsequent CPAC configurations with CPA execution conditions after SCG release, the maintained configurations can be used for the subsequent CPA execution. For MN/SN-initiated inter-SN subsequent CPAC, we also need to consider how to configure the CPA execution conditions for subsequent CPA after SCG release. For MN-initiated inter-SN subsequent CPAC, the common execution conditions for subsequent CPA and initial CPC can be configured using IE condExecutionCond with A4 event. But for SN-initiated inter-SN subsequent CPAC, considering source SN configures the initial execution conditions i.e., A3/A5 event in condExecutionCondSCG IE, maybe two different execution conditions for one conditional configuration will need to be supported, one is for subsequent CPA in condExecutionCond with A4 event and another is for initial CPC in condExecutionCondSCG IE with A3/A5 event, which needs to remove this restriction that “For each condReconfigId, the network always configures either condExecutionCond or condExecutionCondSCG (not both)” introduced in R17 CPAC.
Proposal 4: To enable the use of a single subsequent CPAC configuration for subsequent CPA execution, The CPA execution conditions can be configured as follow:
· For MN-initiated subsequent CPAC, the initial CPC execution conditions (i.e., condEventA4) can be reused for subsequent CPA
· For SN-initiated subsequent CPAC, an separate CPA execution conditions is configured in parallel with initial CPC execution conditions (i.e., condEventA3/A5)
Reference and candidate configuration application
In RAN2#121bis-e meeting, it was agreed that for the reference configuration for SCG Selective Activation, aim at following similar design as LTM. In last meeting, for LTM, it was agreed the follow about the reference and candidate configuration application aspects.
	· Combination of Ref + Cand configuration will use legacy delta config procedure (simplification of current Running CR), where the UE considers the Ref config as current config and applies the candidate config using legacy delta configuration procedure. 


Based on the agreement above, in LTM, when UE receives the LTM cell switch command, the UE considers the reference configuration as current configuration and apply the candidate target cell configuration on top of the current configuration (i.e., reference configuration) using legacy delta configuration procedure.
In subsequent CPAC, if the same reference and candidate configuration application mechanism is used, for MN/SN initiated inter-SN PSCell addition/change and intra-SN PSCell change with MN involvement (i.e., using MN format), an issue needs to be considered is that we need to avoid causing MCG data transmission interruption when executing the PSCell addition/change and applying the candidate target configuration (reference config + candidate config). And it shouldn’t restrict the reconfiguration on MCG side after configuration subsequent, i.e. subsequent CPAC shouldn’t restrict MCG Re-configuration.
Observation 1: For MN/SN initiated inter-SN PSCell addition/change and intra-SN PSCell change with MN involvement (i.e., using MN format), network and UE need to ensure no MCG data transmission interruption is caused by applying the candidate target configuration (reference config + candidate config) when subsequent CPAC execution.
In order to achieve observation above, the follow two solutions can be considered.
Solution 1:  MCG lower layer configuration (e.g., MCG MAC and physical layer configuration) is configured in reference configuration, when MN reconfigures the MCG low layer configuration, MN also reconfiguration the subsequent CPAC configuration.
Solution 2: MCG lower layer configuration is not configured in reference configuration, the UE considers the reference configuration as current configuration only refer to the part of configuration in reference configuration, i.e., the current MCG lower layer configuration is maintained.
For solution 1 and solution 2, considering the intention of the subsequent CPAC, i.e., avoid frequent re-configuration during subsequent CPAC, and if we go for solution 1, some other impacts brought by it can need to be further checked. Therefore, from our perspective, we prefer to solution 2. 

For SCG configuration in reference configuration, it can be configured in reference configuration and applied as LTM mechanism. 
Proposal 5a: Upon SCPAC execution, UE considers the Ref config as current config except keeps the MCG lower layer configuration (MAC and physical configuration) of the current configuration.
[bookmark: _GoBack]Proposal 5b: LTM mechanism (i.e., reuse legacy delta config procedure) is reused for applying candidate configuration on top of reference configuration for subsequent CPAC.
Procedure of intra-SN subsequent CPAC using MN format
In last meeting, it was agreed that MN format is supported for intra-SN subsequent CPAC as follow. How to configure intra-SN subsequent CPAC using MN format and which procedure is to be used need to be discussed.
	For one UE, for CPC only either MN format or SN format (only intra-SN case is possible) is used
MN format is supported for intra-SN (in addition to SN format)


For intra-SN subsequent CPAC, it is triggered by source SN, and the source SN can trigger SN modification with MN involvement procedure for intra-SN subsequent CPAC using MN format configuration to acquire the reference configuration and other configured candidate PSCell via SgNB Modification Required message. Source SN provides the selected candidate PSCell and corresponding candidate SCG configurations, and the initial and subsequent execution conditions to MN in inter-node message CG-CandidateList included in SgNB Modification Request Acknowledge message, the MN will generate the intra-SN subsequent CPAC in MN format with the receiving configuration from source SN and send it to UE by RRC signalling. Considering that the signaling aspect has been supported, no more specification impact is needed.
Proposal 6: For intra-SN subsequent CPAC using MN format, the SN Modification procedure (SN initiated with MN involvement) is reused.
Conclusion
[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK47][bookmark: OLE_LINK48]Based on the previous analysis in section 2, our observation and proposals are summarized as follows:
Observation 1: For MN/SN initiated inter-SN PSCell addition/change and intra-SN PSCell change with MN involvement (i.e., using MN format), network and UE need to ensure no MCG data transmission interruption is caused by applying the candidate target configuration (reference config + candidate config) when subsequent CPAC execution.

Security aspects
Proposal 1: It is up to UE implement to handle the used sk-counter after each inter-SN subsequent CPAC. 
Proposal 2: Upon inter-SN PSCell change, MN generates the new S-KgNB value and sends it to target SN.
 Execution condition configuration
Proposal 3: Reuse the legacy IE (condReconfigId, condExecutionCondSCG) in RRC reconfiguration included in the condRRCReconfig IE to provide execution conditions for subsequent CPC.
Proposal 4: To enable the use of a single subsequent CPAC configuration for subsequent CPA execution, The CPA execution conditions can be configured as follow:
· For MN-initiated subsequent CPAC, the initial CPC execution conditions (i.e., condEventA4) can be reused for subsequent CPA
· For SN-initiated subsequent CPAC, an separate CPA execution conditions is configured in parallel with initial CPC execution conditions (i.e., condEventA3/A5)
Reference and candidate configuration application
Proposal 5a: Upon SCPAC execution, UE considers the Ref config as current config except keeps the MCG lower layer configuration (MAC and physical configuration) of the current configuration.
Proposal 5b: LTM mechanism (i.e., reuse legacy delta config procedure) is reused for applying candidate configuration on top of reference configuration for subsequent CPAC.
Procedure of intra-SN subsequent CPAC using MN format
Proposal 6: For intra-SN subsequent CPAC using MN format, the SN Modification procedure (SN initiated with MN involvement) is reused.
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