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1. Introduction
In this contribution, we would like to further discuss some of the remaining issues which are related to [Post123] email discussions or identified in open issue list (highlighted in yellow) and give our proposals as analysis is supposed to be needed for some of them. 
	[Post123][feMob] Remaining Open Issues (Rapporteurs)
Subsequent CPAC in NR-DC
· Reference SCG configuration (Optionality FFS). Assume as for LTM Reference configuration may be empty.
· FFS whether MCG configuration is included.
· FFS RRC model for the reference configuration.
· Stage-3 RRC details
· FFS on whether to release intra-SN subsequent CPAC configuration autonomously by UE upon SCG release.
· FFS on how to configure the subsequent execution conditions.
· FFS on whether to keep candidate evaluation upon transmission of the SCG Failure Information message to the MN.
· FFS on following LTM on the complete configuration generation/application related part.
· FFS on whether to rely on the full configuration procedure as specified in 5.3.5.11 or new complete configuration procedure when the UE applies a complete configuration.
· FFS on the IE/message to transfer the reference configuration
· FFS on the IE/message to transfer the candidate info/execution conditions for subsequent execution condition preparation between MN and SN..
· Stage-2 signaling details
· FFS whether to support subsequent CPA
· FFS if to release the conditional reconfigurations in other cases, e.g. at intra-MN PCell change, SCG release, etc.
· FFS whether to support the coexistence of subsequent CPAC and SCG deactivation
· FFS which node initially generates the reference configuration in subsequent CPAC
· FFS how/when to generate execution conditions for subsequent CPC
· FFS whether to support the coexistence of legacy CPA/CPC and subsequent CPAC
· FFS whether to have a separate signaling flow for subsequent CPAC procedure
· Detailed aspects of the security solution
· FFS on how to determine the inter-SN mobility for security key update for subsequent CPAC
· FFS on how UE select sk-Counter for key update for subsequent CPAC.
· FFS on whether and how to inform the selected sk-Counter to MN/SN.
· [bookmark: _Hlk146553346]FFS on the handling of used sk-Counter.
· FFS on whether to release the configured sk-Counters if subsequent CPAC configuration is released.
· FFS on the maximum number of maxSecurityCellSet-r18 and maxSK-Counter-r18.
· FFS on the granularity of SK counter configuration update/release, e.g. per SK-counter list or per SK-counter.
· FFS how/whether the NW can configure same SPCell/SN to be include in R17/R16 CPC and R18 CPC.


2. Discussion
2.1 Issues related to [Post123][046][feMob] subsequent CPAC security (Nokia)
2.1.1. FFS on the handling of used sk-Counter
The proposal 2 given by Rapporteur is[1]:
	Proposal 2: Common Understanding on SK-Counter maintenance: The List of Group-ID and SK-Counter-values configured by network is maintained at UE after S-CPAC executions and the SK-Counter-Values are also updated after CPAC execution depending on the usage of SK-counter. RAN2 to discuss further how the UE maintains the SK-counter list across cell changes.


It is clear among companies that the UE would change SK-counter based on Group-ID and SK-Counter-values configured by network. For how to maintain the SK-counter list, possible solutions are:
· Introduce the index to last used SK-counter value
· Specify that the UE should remove the used sk-counter in the sk-counter list (by using existing VarConditionalReconfig or new UE variable)
· leave it to UE implementation to select the first unused sk-coutner in the sk-counter list
In our understanding the most easy and straightforward way is to make the UE just remove the used sk-counter in the sk-counter list after CPAC execution. This is also preferred by most companies in the email discussion and it seems existing VarConditionalReconfig would be enough to achieve this. Therefore, we propose:
[bookmark: _Ref146556778]Proposal 1: UE removes the used sk-counter in the sk-counter list from its variable (FFS VarConditionalReconfig or a new variable) after CPAC execution.
2.1.2. UE behavior after all sk-counters being used out
Another related issue is identified in the email as well: 
	Proposal 7 : 
RAN2 to discuss the need for defining UE behaviour for the scenario where free SK-counter not available at the time of S-CPAC execution based on contributions in the next meeting.


It should be clarified that how the UE should behave when there is no available sk-counter in inter-SN mobility. Normally, the UE just wait for the NW explicit reconfiguration for both the sk-counter(list) and the CPAC configurations, but before that, the UE cannot select unused SK-counter if all counters are consumed.
[bookmark: _Ref146556781]Observation 1: If the sk-counters are all consumed and new sk-counters has not been reconfigured, it is not clear how the UE behave in inter-SN mobility when execution conditions are satisfied.
There are different behaviours the UE may take, e.g. the UE may stop evaluating inter-SN cells, or the UE may request the NW for new sk-counter list configuration, or the UE may continue the inter-SN subsequent CPAC and we further discuss whether/which sk-counter is used, etc. It is also possible that this case would never happen if we rely on NW implementation.
Instead of fully leaving it to NW implementation, we understand the most straightforward and safe way is to clarify the UE should stop evaluating the inter-SN PSCells before new sk-counters are reconfigured to the UE. Therefore, we propose:
[bookmark: _Ref146556784][bookmark: _Ref146747832]Proposal 2: For a Group-ID which has no available unused SK-counter associated with, the UE stops evaluating the PSCells related to the Group-ID in inter-SN subsequent CPAC as unused sk-counter would be required on execution.
2.2 Issues related to [Post123][057][feMob] Subsequent CPAC Running CR RRC (OPPO)
The current endorsed ASN.1 for subsequent CPAC is as follows[2]:
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     -- Cond SCPAC
    ]]

}
But we have the agreement in #121 meeting[3] that 
R2 assumes that a CPA conditional configuration can be used for CPC (but with different triggering conditions)
Also when we discussed whether a CPC configuration can be used for CPA as in [4], it is also clarified that a configuration should have ‘CPA execution condition’:
	Proposal 3: [8/11] 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.


Therefore, it seems that different execution conditions are missed for CPA and CPC in the current ASN.1.
[bookmark: _Ref146556761]Observation 2: There is no separate IEs for CPA and CPC execution condition in current ASN.1 structure for subsequent CPAC.
In our understanding, to support configuration for both CPA and CPC and with different triggering conditions, it seems two execution condition IE would be needed. E.g.:
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     -- Cond SCPAC
condExecutionCondCPA-r18            SEQUENCE (SIZE (1..2)) OF MeasId                      OPTIONAL,    -- Need M
condExecutionCondCPC-r18            SEQUENCE (SIZE (1..2)) OF MeasId                      OPTIONAL,    -- Need M
    ]]
}
When there are condExecutionCondCPA and condExecutionCondCPC IEs, the UE can easily know which is for CPA and which is for CPC, while if a single condExecutionCond IE is used, it would bring more complexity to define new rules to differentiate the execution conditions for CPA and CPC if there can be two trigger conditions. Another solution is to introduce only one new IE and the existing condExecutionCond can be regarded as CPC execution condition by default.
Therefore, we propose that it should be clarified that two condExecutionCond IEs should be used for CPA and CPC.
[bookmark: _Ref142470877]Proposal 3: Two separate IEs (e.g. condExecutionCondCPA and condExecutionCondCPC) are used respectively for CPA and CPC execution conditions in a single conditional reconfiguration for subsequent CPAC.
2.3 Issues related to [Post123][054][feMob] Stage-2 Signalling Open Issues and Running CR 37340 (ZTE)
One FFS issues in the open issue list is:
· FFS if to release the conditional reconfigurations in other cases, e.g. at intra-MN PCell change, SCG release, etc.
Based on the output of [4]:
	Proposal 2: [11/12] Upon intra-MN PCell change, it’s up to the NW decision to maintain/modify/release the subsequent CPAC configuration.


The proposal is aligned with our understanding that in most cases it up to the NW decision to maintain/modify/release the subsequent CPAC configuration. Meanwhile in RAN2 #121 meeting[3] we agreed:
In SCG selective activation, the CPC/CPA configurations of the UE should be released after Pcell change, at least for inter MN (by explicit indication from network, FFS other case). 
Therefore, in order for the UE to know whether the subsequent CPAC configuration should be released or not as the UE may not know the PCell change is intra-MN or inter-MN, the NW can just indicate to the UE in the handover command whether the subsequent CPAC configuration should be kept/released. Otherwise, if e.g. the PCell is changed to a Rel-17 PCell, the target MN may not be able to release the subsequent CPAC configuration by using condReconfigToRemoveList.
[bookmark: _Ref146557050]Observation 3: With Inter-MN PCell change to a Rel-17 MN, explicit release by using condReconfigToRemoveList is not possible.
[bookmark: _Ref146747789]Proposal 4: An explicit indication is included in handover command(i.e.RRCReconfiguration) to indicate whether subsequent CPAC configuration should be released or kept by the UE. 
3. Conclusion
[bookmark: _Hlk110351495]In this contribution, we discussed about some remaining issues unsolved in post email discussions or listed in the open issue list by rapporteurs.
We have the following observations and proposals: 
For security
Proposal 1: UE removes the used sk-counter in the sk-counter list from its variable (FFS VarConditionalReconfig or a new variable) after CPAC execution.
Observation 1: If the sk-counters are all consumed and new sk-counters has not been reconfigured, it is not clear how the UE behave in inter-SN mobility when execution conditions are satisfied.
Proposal 2: For a Group-ID which has no available unused SK-counter associated with, the UE stops evaluating the PSCells related to the Group-ID in inter-SN subsequent CPAC as unused sk-counter would be required on execution.
For CPA/CPC execution conditions
Observation 2: There is no separate IEs for CPA and CPC execution condition in current ASN.1 structure for subsequent CPAC.
Proposal 3: Two separate IEs (e.g. condExecutionCondCPA and condExecutionCondCPC) are used respectively for CPA and CPC execution conditions in a single conditional reconfiguration for subsequent CPAC.
For subsequent CPAC configuration release in intra/inter-MN case
Observation 3: With Inter-MN PCell change to a Rel-17 MN, explicit release by using condReconfigToRemoveList is not possible.
Proposal 4: An explicit indication is included in handover command(i.e.RRCReconfiguration) to indicate whether subsequent CPAC configuration should be released or kept by the UE.
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