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Introduction 
During the discussions in RAN2-119bis-e[1], the following agreements were made related selective activation of SNs. The main progress is the ability of the UE to keep the candidate SN configurations after SN switch and also on the ability to do SN switch without RRC reconfiguration.
We also agreed on a way forward in allowing for delta configuration (which requires a known reference config at the UE and the NW nodes)
In this paper we propose a method of reference config that also tries to address the issue of potential re-use of security key in SN in case the UE moves back to the source SN.
	Baseline procedure to support subsequent secondary cell group change (FFS if UE keeps all configurations or if those are indicated by the network, FFS support of nested configs):
a.	Step 1: when the execution condition of a CPC candidate PScell is met, a UE performs the execution of CPC towards this candidate PScell. 
b.	Step 2: After finishing the PSCell addition or change, the UE doesn’t release conditional configuration of other candidate PSCells for subsequent CPC, the UE continues evaluating the execution conditions of other candidate PScells. 
c.	Step 3: When the execution condition of a candidate PScell is met, the UE performs the execution of CPC towards this candidate PSCell.
Confirm that “CPA” selective activation of cell groups will be supported for this WI objective
Confirm that we aim to support delta configuration, i.e. that there need to be a known reference.  
RAN2 aim to support selective activation of cell groups without RRC reconfiguration with respect to security (FFS, need to consult with SA3 at some point in time). 



Source SN as one of the candidate SNs
In [2] we discussed the importance of allowing the source SN to be part of candidate SNs once the UE does an SN switch as part of CPC. We show the potential use-case using figure 1 below where SN2 (which is the source SN in step 2) need to be part of candidate SNs when the source SN is SN4. 
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Figure 1: UE mobility across multiple SNs
While RAN2 has not explicitly discussed on default option of UE saving the current SN as also the candidate SN, the option where the NW explicitly also configures the source SN as the candidate SN is not prevented from the NW.
Observation 1: NW can always configure the current source SN as part of the candidate SNs.
Observation 2: It is efficient to not repeat the source SN configuration as part of the candidate SN configuration.
We can see that NW can indicate to the UE that the source SN can also be a candidate SN, by just including some indication in the list of candidate SNs, that the source SN is to be included.  We can also see that such indication can also be a place for delta config, where the UE can apply the delta with the current config, when the UE is to use the source SN as the candidate (when the UE applies the config when the ex-source SN is to become the target SN the UE switches to). Figure 2 provides a basic signalling structure for this.
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Figure 2: Source SN as candidate SN with delta config

While we still need to discuss the role of reference config, we think atleast the below agreement needs to be made.
Observation 3: It can be seen that such delta container can hold the SN key (sk-Counter IE) so that the same key re-use can be prevented when the UE selects this SN as the target SN later on.
Proposal 1: For the case of NW configuring the source SN as also one of the candidate SNs, the NW configures this SN as a candidate with a delta config container such that the UE applies the diff between the current source config and the delta container when this SN becomes the target SN from the list of candidate SNs.
While we acknowledge that the signalling details of the Rel-18 CPC are still open, we think such “pre” configuration of the sk-counter for the current SN in anticipation of future use, solves the SA3 requirement of preventing key re-use. But we also understand that SA3 is the WG to decide if such approach is appropriate or not, and so we propose to check with SA3 about this.
Proposal 2: Inform SA3 about the “pre” configuration of source SN (as a potential candidate SN) with sk-offset to be used in the future, and seek their input for such procedure, from security perspective.

The reference config introduction
With the introduction of CPC from Rel-17, MN is expected to mediate the (conditional) SN configs including the trigger conditions and other aspects.
We can also see that the Rel-16 CPC (where SN does intra-CPC without MN involvement) has had issues with inter-operability with Rel-17. We clearly see that any enhancement to Rel-16 CPC from Rel-18 perspective will only lead to more issues, and that it is a better approach to always have MN involved in any of Rel-18 CPC aspects.
Observation 4: Rel-16 CPC without MN involvement lead to many issues in it’s interplay with Rel-17 CPC.
Proposal 3: All Rel-18 CPC enhancements should be handled by MN.
With that agreement, we lay the way for a reference config, where the MN can now provide a reference config to all the potential SNs such that the SNs can provide their config to the UE (via MN) based on this reference config as the delta config. Figure 3 shows such procedure, while we have a sample ASN.1 reflecting the same in figure 4.
The requirement for SNs that support Rel-18 is to not send their current SN config in the sourceConfigSCG, as part of SN change, but rather use the referenceConfig provided by the MN. Alternatively (or additionally), we can also require that the target SN, when it prepares the configuration for the UE, uses the MN provided referenceConfig as the sourceConfigSCG.
Correspondingly, the requirement at the UE is to use the provided referenceConfig as the reference for delta, whenever there is an RRC message from the SN (until explicitly released).
	[image: ]


Figure 3: Example usage of ref config

	
CG-ConfigInfo-IEs ::=             SEQUENCE {
<< skipped>>
…………………

CG-ConfigInfo-v1700-IEs ::=             SEQUENCE {
    candidateCellListCPC-r17                CandidateCellListCPC-r17                     OPTIONAL,
    twoPHRModeMCG-r17                       ENUMERATED {enabled}                         OPTIONAL,
    lowMobilityEvaluationConnectedInPCell-r17 ENUMERATED {enabled}                       OPTIONAL,
    nonCriticalExtension                    CG-ConfigInfo-v1800-IEs {}                                  OPTIONAL
}

CG-ConfigInfo-v1800-IEs ::=             SEQUENCE {
    referenceConfigSCG-r18                 OCTET STRING (CONTAINING RRCReconfiguration)                      
    nonCriticalExtension                    SEQUENCE {}                                  OPTIONAL
}

ConditionalReconfiguration-r16 ::=   SEQUENCE {
    attemptCondReconfig-r16              ENUMERATED {true}              OPTIONAL,   -- Cond CHO
    condReconfigToRemoveList-r16         CondReconfigToRemoveList-r16   OPTIONAL,   -- Need N
    condReconfigToAddModList-r16         CondReconfigToAddModList-r16   OPTIONAL,   -- Need N
    ...,
    [[
    conditionalReconfiguration-r18      ConditionalReconfiguration-r18 OPTIONAL
    ]]
}

ConditionalReconfiguration-r18 ::=   SEQUENCE {
    referenceConfigSCG-r18                 OCTET STRING (CONTAINING RRCReconfiguration)              OPTIONAL   -- Need M
}




Figure 4: ASN.1 template for reference config

While we acknowledge that RAN3 impacts are present with this direction, we think that RAN2 agreement in this direction, as well as discussion on using the RAN2 maintained internode messages (via CG-Confing and CG-ConfigInfo) can direct RAN3 on how to build upon the refence config method.
We think one option is for the MN to decide the reference config, and such decision can be based on MN alone, or based on the input from an SN. The main idea being that the MN then provides this reference config to all the SNs that are part of the candidate SNs to which the UE might potential switch to.
Observation 5: RAN2 inter-node signaling (using CG-config/CG-configInfo for eg) can be used to mediate by the MN during SN switches triggered by the UE (CPC based) or RAN3 can add necessary signaling. The aim is for the UE (and the SNs) to know which reference config to use the next configuration.
We understand that many details related to Obj#2 are to first aligned, before the full details on the actual reference signalling can be devised. Therefore it would be a good idea to first agree on pursuing this method, with the intent to finalize the signalling (and ASN.1 details) in later meetings.
Observation 6: RAN2 can proceed with first agreeing to pursue this method, with further details to be ironed out in the subsequent meetings, once RAN2 progresses further on WID obj#2.
Proposal 4: A reference config can be given to the UE that can be used for delta config from different SNs and this reference config is stored at the UE even through SN switches (until the NW releases such config). FFS on the details of how the config is provided and by which node.  
Conclusions
Observation 1: NW can always configure the current source SN as part of the candidate SNs.
Observation 2: It is efficient to not repeat the source SN configuration as part of the candidate SN configuration.
Observation 3: It can be seen that such delta container can hold the SN key (sk-Counter IE) so that the same key re-use can be prevented when the UE selects this SN as the target SN later on.
Observation 4: Rel-16 CPC without MN involvement lead to many issues in it’s interplay with Rel-17 CPC.
Observation 5: RAN2 inter-node signaling (using CG-config/CG-configInfo for eg) can be used to mediate by the MN during SN switches triggered by the UE (CPC based) or RAN3 can add necessary signaling. The aim is for the UE (and the SNs) to know which reference config to use the next configuration.
Observation 6: RAN2 can proceed with first agreeing to pursue this method, with further details to be ironed out in the subsequent meetings, once RAN2 progresses further on WID obj#2.

Proposal 1: For the case of NW configuring the source SN as also one of the candidate SNs, the NW configures this SN as a candidate with a delta config container such that the UE applies the diff between the current source config and the delta container when this SN becomes the target SN from the list of candidate SNs.
Proposal 2: Inform SA3 about the “pre” configuration of source SN (as a potential candidate SN) with sk-offset to be used in the future, and seek their input for such procedure, from security perspective.
Proposal 3: All Rel-18 CPC enhancements should be handled by MN.
Proposal 4: A reference config can be given to the UE that can be used for delta config from different SNs and this reference config is stored at the UE even through SN switches (until the NW releases such config). FFS on the details of how the config is provided and by which node.  
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