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1. Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In RAN2#122, the following agreements on NR-DC selective activation of SCG were achieved:
For SN-initiated SCG selective activation, candidate SN generates execution conditions for subsequent CPC.
FFS if it shall be possible to do something like MN-initiated CPA/CPC where Candidate SN generate execution conditions for subsequent CPC
The UE shall skip the condition evaluation for a candidate which is a current PScell.
The reference configuration is provided to all candidates involved in preparation, FFS which node initially generates it. Assume it can be provided in MN initiated and in SN initiated procedures.  
Will not spend specific efforts for supporting nested configurations for candidate cell configuration.
Rapporteur take initiative on naming offline
Terminology is “Subsequent CPAC”

In this contribution, we take the agreed solutions and FFSs into account and give potential solutions to progress this work on this objective.
2. Discussion
2.1 SCG release
Since the terminology “subsequent CPAC” has been confirmed in last meeting, one thing we would like to further clarify is the exact meaning of support of “CPA” confirmed in RAN2#119bis meeting as follows:
Confirm that “CPA” selective activation of cell groups will be supported for this WI objective

There is one Editor’s note in 37.340 running CR:
Editor’s note: FFS whether to support subsequent CPA, e.g. maintaining candidate PSCell configurations for CPA after SCG release.
There could be two interpretations:
· Interpretation #1: After CPA/CPC execution, configurations of candidate PSCells are kept for subsequent CPC as long as the UE remains configured with an SCG.
· Interpretation #2: After CPA/CPC execution, configurations of candidate PSCells are kept for subsequent CPA after the SCG is released. 
With interpretation #2, the scenario requiring subsequent CPA is that the SCG will be established and released several times. In our understanding, the motivation of SCG selective activation is to reduce RRC signalling when the UE configured with SCG is moving around so that the PSCell needs to be changed frequently among a set of neighbour cells. However, releasing the SCG requires an RRC message to reconfigure the UE and move all radio bearers to the MCG, and the support of subsequent CPA requires execution conditions associated to the measConfig from the MN. If the candidate configurations were initially prepared for CPC, particularly for SN-initiated case, they may not be suitable for CPA. One possibility would be to distinguish conditional reconfigurations suitable for CPA from conditional reconfigurations not suitable for CPA but this would increase complexity.
Furthermore, there is a majority of support that UE releases candidate CPAC configurations at SCG release (regardless whether upon an explicit network indication or in an autonomous manner).
[bookmark: _Hlk141870969]All conditional reconfigurations for subsequent CPAC are released at SCG release.  
2.2 Reference and delta configurations
RAN2 has assumed that there is a single reference configuration. The MN needs to provide the reference configuration to candidate SNs. In case of MN- or SN-initiated procedure for a UE already in NR-DC, the MN could also request the source SN to provide it, or simply decide to use the current source SN configuration. However, in case of MN-initiated procedure for a UE not configured with any SN, there can be two approaches for the MN to obtain the reference configuration: either the MN generates it by itself, or the MN asks the first candidate SN to provided it. 
In NR-DC the MN and the SN are both NR nodes so it may be technically feasible that the MN generates the SN configuration. However, in Rel-17 and earlier, there is no scenario in which the MN is generating an SN configuration. Therefore, it should be possible to ask the first candidate SN to generate the SN part of the reference configuration. The MN could request the first candidate SN to provide the reference configuration while requesting the first SN to prepare candidate PSCells for the UE, in the SN Addition Request message, and the SN includes it together with the corresponding candidate delta configurations in the SN Addition Request Acknowledge message. Even when there is a source SN, it still takes two extra XnAP messages to retrieve the SN configuration from the source SN.
The MN can ask the first candidate SN to provide the SN part of the reference configuration.
In case of SN-initiated intra-SN without MN involvement, the SCG configuration associated to each PSCell is sufficient for CPC execution. As for inter-SN subsequent CPAC, RAN2 has agreed that the RRC reconfiguration message containing the Rel-18 CPC configurations provided to the UE is in MN format. Currently, it is FFS whether the MCG configuration is included but Rel-17 CPC execution can modify any field from the MN configuration then it should also be possible in Rel-18 subsequent CPAC execution. Particularly, in case of MN-initiated and SN-initiated with MN involvement, different candidate SCG configurations may require different MCG configurations.
The reference and the delta configuration for subsequent CPAC can include both SN and MN configuration parts.
2.3 Execution procedure
RAN2#121bis has confirmed that the reference configuration of subsequent CPAC follows the similar design as LTM in principle. Meanwhile, the FFSs about whether the reference SCG configuration is optional, and if present, could be empty, have been pointed out. For the design of reference configuration in LTM, RAN2 made the following agreements:
Reference config can be empty
In the RRC procedures, the candidate delta configuration is applied on top of the reference configuration to form a complete candidate configuration when the UE receives the LTM configuration (before the LTM cell switch). UE implementation can postpone that step to the reception of the LTM cell switch command. FFS Discuss early vs late compliance check. 
In the RRC procedures, the complete candidate configuration is applied and replacing the current UE configuration (at the time of reconfiguration execution/cell switch), by a RRC reconfiguration procedure that makes replacements of configuration but doesn’t necessarily reset MAC, RLC or PDCP. FFS whether we can rely on a modified version of the reconfiguration procedure with fullconfig flag set. FFS how to make sure the procedures work in case the LTM candidate configuration is a complete configuration.

Whether the Reference configuration is a complete configuration or not is up to the network implementation. 
Reference configuration + LTM candidate configuration (in combination) has to be a complete configuration. 
Confirm that only the replacement procedure (the “full config without L2 reset”) is supported for Execution of LTM cell switch. 
In LTM, the running RLC and PDCP entities are not released at LTM execution although their parameters are fully replaced and the need to do RLC re-establishment or PDCP data recovery is determined by a "noResetId" associated with each LTM configuration and if its value is the same for the source and the target configuration, the UE will not perform any RLC re-establishment and PDCP data recovery for data bearers, while if the value is different, RLC re-establishment is triggered for all RLC bearers and PDCP data recovery is triggered for all PDCP entities of AM DRBs.
For SN-configured subsequent CPAC, i.e. intra-SN subsequent CPAC without MN involvement, at first glance, a similar method could be used to determine the need for RLC re-establishment and PDCP data recovery. However, using this requires a "complete configuration" procedure, the LTM procedure relies on LTM fields and may not be reusable as it is and SCG LTM may anyway not be supported in Rel-18. A simple solution could be to always release and add the SCG at subsequent CPAC execution while executing the normal delta signalling procedure, similarly to the MRDC release and addition flag but without any MN message.
At execution of SN-configured subsequent CPAC (i.e. for intra-SN subsequent CPAC without MN involvement), the UE releases the SCG (including the SCG configuration) and applies the generated complete configuration according to the Rel-15 delta reconfiguration procedure (5.3.5.3).
For MN-configured subsequent CPAC (allowing inter-SN subsequent CPAC), there is the need to perform PDCP re-establishment for all SN-terminated bearers and to do RLC re-establishment for all RLC bearers serving these bearers, which may be MCG or SCG RLC bearers. Depending on the source configuration, a particular DRB may be an MCG, an SCG or a split bearer which may require different handling and it is difficult to determine a procedure to handle every case. The full configuration procedure is already suitable to apply a complete configuration from any source configuration, so for simplicity, it could also be used.
At execution of MN-configured subsequent CPC (needed for inter-SN subsequent CPAC), the UE applies the generated complete configuration according to the Rel-15 full configuration procedure (5.3.5.11).
There were discussions about the possibility for the reference configuration to be absent or empty. If the reference configuration is empty, it means that the configuration to be applied is the candidate delta configuration. It was argued by several companies that an empty reference configuration was strange and that is was preferable that it was not configured instead. If this would mean that a different execution procedure is used depending whether the reference configuration is configured or not, this would increase the UE complexity while not really bringing any gain. 
If it is allowed that the reference configuration is not configured, the UE behaviour is exactly the same as if it would be configured and empty.
2.4 Configuration and release of candidate configurations
There are the following possibilities to configure the candidate configurations:
- Option1: Introduce a new IE for the configuration of SCG selective activation. 
- Option2: Reuse ConditionalReconfiguration IE with a new flag to indicate Rel-18 candidate cell.
Both are possible and the choice is a matter of what is more convenient in the running RRC CR.
R18 subsequent CPAC configurations are provided using either a new R18 field of conditional configuration (condRRCReconfig-r18) or a new flag for each conditional configuration. (The RRC CR rapporteur can provide a TP as most suitable.)
In the running RRC CR, a new flag is introduced to release all Rel-18 CPAC configurations. However, there is already a field to selectively release Rel-18 CPAC configurations. Introducing such a field would mean that the UE shall support two methods for the same purpose and that both would need to be tested, which increases the UE cost for rather small benefit.
When needed, the network can release subsequent CPAC configurations using the condReconfigToRemoveList field, i.e. no separate flag is introduced to release all subsequent CPAC configurations.
RAN2 previously agreed the following: 
UE will keep R18 CPC configurations after CPC execution. It should be possible to release a CPC candidate explicitly by RRC reconfiguration procedure.
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). 

Whether R18 subsequent CPAC configurations are invalid and should be released was marked as FFS in the running CR in the following cases:
-	Intra-MN PCell change
-	After SCG is released
-	After UE triggers RRC re-establishment
-	After UE goes to RRC_INACTIVE
-	After UE goes to RRC_IDLE
 As in the agreement, in case of inter MN PCell change, the UE releases the candidate SCG configurations by receiving explicit indication from network. The UE cannot not distinguish if the PCell change is intra-MN or inter-MN. Therefore, it is preferable that the UE simply follows the network indications to release subsequent CPAC configurations
At PCell change, the UE does not autonomously release any subsequent CPAC configuration. It is up to the network to explicitly release subsequent CPAC configurations via the RRCReconfiguration message.
At SCG release, if the SN is also released, the MN cannot indicate to the UE to release SN-configure subsequent CPAC configurations, so they should be released autonomously by the UE. MN-configured subsequent CPAC configurations can be released by the MN explicitly.
At SCG release, the UE autonomously releases SN-configured subsequent CPAC configuration. The MN releases MN-configured subsequent CPAC configurations by explicit signalling.
The target cell for RRC re-establishment may not the previous PCell and the candidate SNs may have no overlapping coverage with the target cell. Furthermore, the MN security key will be changed at RRC re-establishment and so does the SN security key. If the candidate SCG configuration is kept for RRC re-establishment, additional inter-node signalling is needed to update the subsequent CPAC configurations, which can delay the first reconfiguration after re-establishment. In addition, it seems not essential to optimize handling of subsequent CPAC at RRC re-establishment.
[bookmark: _Hlk142392142]The UE autonomously releases subsequent CPAC configurations at RRC reestablishment.
In Rel-15, the UE releases the SCG configuration when entering RRC_INACTIVE. In Rel-16, the possibility to keep the SCG configuration was introduced. In order to keep the subsequent CPAC configuration when the UE enters RRC_INACTIVE, it is necessary to consider the network signalling impact, so RAN2 needs to discuss and there could be RAN3 impact. While this could be done, it looks not essential for this WI and there are still a lot of issues to be addressed, so we suggest taking a simple approach in Rel-18.
The UE autonomously releases subsequent CPAC configurations when moving to RRC_INACTIVE.
2.5 Execution conditions
RAN2 agreed to support the MN-initiated and the SN-initiated cases. In the Rel-17 MN-initiated CPA/CPC procedure, the execution condition relies on A4 events in the MCG MeasConfig. In the Rel-17 SN-initiated CPC procedure, the execution condition relies on A23/A5 events in the SCG MeasConfig. RAN2 agreed that for SN-initiated inter-SN subsequent CPAC, the source SN generates the execution condition for the initial CPC and candidate SN generates the execution condition for the subsequent CPC. When the one candidate operates as the serving PSCell, UE applies the execution conditions of candidate and MeasConfig, which are determined by the candidate SN and may differ from those from source SN. To avoid the frequent reconfiguration of execution condition after each CPC execution, the execution condition and MeasConfig determined by candidate SN should be within the candidate configuration, so that UE reconfigure execution of candidate once UE applies candidate configuration upon CPA execution.
Observation 3: A4 is supported in initial CPAC based on MCG MeasConfig in MN-initiated case. A3/A5 is supported in initial and subsequent CPAC based on SCG MeasConfig in SN-initiated case.
For MN initiated subsequent CPAC procedure, event A4 is not appropriate for subsequent CPC because in WID, selective SCG activation is used for frequent SCG changes to make better coverage. Even thought, there is a suggestion that A3/A5 should be introduced for subsequent CPC in MN-initiated case, which implies MCG MeasConfig support A3/A5. However, we doubt if it is feasible in practice. The MN has no knowledge of the neighbour cell relation and overlapping area among those candidate SN. It is impossible for MN to deicide the A3/A5 configuration.
On the contrary, the candidate SN has better knowledge of neighbour cells and radio environment nearby. In our understanding, the similar design of execution for subsequent CPC in SN-initiated case applies to MN-initiated case. The candidate SN decides the execution condition of candidates and provides to UE within its candidate configuration. 
Do not support event A3/5 based on MCG MeasConfig for subsequent CPAC.
The candidate SN generates execution conditions for subsequent CPC in MN-initiated case.
2.6 Security issues
In the LS S3-233200, following replies are given:
SA3 wants to update on the state of the security analysis on selective SCG.
SA3 has considered different alternative solutions to address the issue and concluded to have a SN Counter based solution for fresh key derivation for selective SCG activation. 
Following is the solution details from security perspective:
1. The MN provides to the UE the SN Counter values for each SN, and the UE stores these values along with the CPC.
2. The UE derives the KSN using the KgNB together with an unused SN Counter value pre-provisioned by the MN. The UE changes the SN Counter upon every SN change. 
SA3 is offering a joint conference call that can be used to discuss and to enhance the above described solution details.
This could be realized in the following manner:
1)	the network provides to the UE:
-	a list of (list of SN counter values);
-	for each conditional reconfiguration, an indication of the applicable list of SN counter values.
2) at execution, if the SN counter value from which the current KSN was derived is not in the list of SN counter values applicable for the conditional reconfiguration to be applied:
-	the UE removes the current SN counter value from any list of SN counter values;
	the UE derives KSN using the KgNB together with the first SN counter value of the conditional reconfiguration to be applied.
This assumes that the network will not provide the same SN counter value in more than one list of SN counter values.
For MN-configured subsequent CPAC:
-	the network provides a list of (list of SN counter values) and indicates, for each conditional reconfiguration, the applicable (list of SN counter values);
-	at CPC execution, if the SN counter value from which the current KSN was derived is not in the (list of SN counter values) applicable for the conditional reconfiguration to be applied, the UE removes the current SN counter value from any (list of SN counter values) and uses the first SN counter value in the (list of SN counter values) applicable to the conditional reconfiguration to be applied.
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]3. Conclusion
[bookmark: OLE_LINK7]Based on the discussion in this contribution, we have the following proposals:
SCG release
1. [bookmark: _Hlk142583140]All conditional reconfigurations for subsequent CPAC are released at SCG release.
Reference and delta configurations
Reference and delta configurations The MN can ask the first candidate SN to provide the SN part of the reference configuration.
The reference and the delta configuration for subsequent CPAC can include both SN and MN configuration parts.
[bookmark: _Hlk142583211]Execution procedure
[bookmark: _GoBack]At execution of SN-configured subsequent CPAC (i.e. for intra-SN subsequent CPAC without MN involvement), the UE releases the SCG (including the SCG configuration) and applies the generated complete configuration according to the Rel-15 delta reconfiguration procedure (5.3.5.3).
At execution of MN-configured subsequent CPC (needed for inter-SN CPAC), the UE applies the generated complete configuration according to the Rel-15 full configuration procedure (5.3.5.11).
If it is allowed that the reference configuration is not configured, the UE behaviour is exactly the same as if it would be configured and empty.
Configuration and release of candidate configurations
R18 subsequent CPAC configurations are provided using either a new R18 field of conditional configuration (condRRCReconfig-r18) or a new flag for each conditional configuration. The RRC CR rapporteur can provide a TP as most suitable.
When needed, the network can release subsequent CPAC configurations using the condReconfigToRemoveList field, i.e. no separate flag is introduced to release all subsequent CPAC configurations.
At PCell change, the UE does not autonomously release any subsequent CPAC configuration. It is up to the network to explicitly release subsequent CPAC configurations via the RRCReconfiguration message.
At SCG release, the UE autonomously releases SN-configured subsequent CPAC configuration. The MN releases MN-configured subsequent CPAC configurations by explicit signalling. 
The UE autonomously releases subsequent CPAC configurations at RRC reestablishment.
The UE autonomously releases subsequent CPAC configurations when moving to RRC_INACTIVE.
Execution conditions
Do not support event A3/5 based on MCG MeasConfig for subsequent CPAC.
The candidate SN generates execution conditions for subsequent CPC in MN-initiated Case.
For MN-configured subsequent CPAC:
	-	the network provides a list of (list of SN counter values) and indicates, for each conditional reconfiguration, the applicable list of SN counter values;
	-	at CPC execution, if the SN counter value from which the current KSN was derived is not in the (list of SN counter values) applicable for the conditional reconfiguration to be applied, the UE removes the current SN counter value from any (list of SN counter values) and uses the first SN counter value in the list of SN counter values applicable to the conditional reconfiguration to be applied.
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