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1 Introduction
In this contribution, we discuss the following objective #2 from mobility enhancement work item [1].

2. To specify mechanism and procedures of NR-DC with selective activation of the cell groups (at least for SCG) via L3 enhancements:
· To allow subsequent cell group change after changing CG without reconfiguration and re-initiation of CPC/CPA [RAN2, RAN3, RAN4]
Note 4: A harmonized RRC modelling approach for objectives 1 and 2 could be considered to minimize the workload in RAN2.

RAN2 has the following agreement for objective#2.
In RAN2#119e
· [bookmark: _Hlk115205042]The selective activation of cell groups should correspond to support of subsequent conditional changes (CPC) after a cell group change (normal or conditional). CPA FFS. 
· Initial focus on SCG
· There is interest to support delta configuration, to reduce the signalling overhead (FFS if some other objective should be achieved)
· FFS how many subsequent conditional changes are targeted (and what is the impact of such assumption). 

· FFS whether there is a security issue: e.g. to determine vertical or horizontal key derivation, e.g. security parameters re-used as part of subsequent CG switch (for the case when UE goes back to a previous cell, maybe in another SN), and FFS on the procedure/method with which the UE derives the SN security, e.g. based on a prior MN config (without RRC CPC config at the time of SN switch).

In RAN2#119bis-e 
· 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. 
[bookmark: _Hlk126341564]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). 

In RAN2#120
Delta configuration
· A UE stores the reference configuration as a separate configuration.
· The reference configuration is managed separately 

In RAN2#121
· Assume to support the following scenarios of SCG selective activation:
· SN initiated intra-SN SCG selective activation
· MN initiated inter-SN SCG selective activation
· SN initiated inter-SN SCG selective activation 
· It is assumed that if the UE need to be able to return to a current SCG  by conditional procedure, then the network could explicitly configure a candidate configuration for that  cell. 
· 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). 
· R2 assumes that a CPA conditional configuration can be used for CPC (but with different triggering conditions)
Inter-node
· R2 understands that A target SN may include an indication in SN Addition Request Ack for each candidate target PSCell, denoting whether the associated SCG configuration is a delta with respect to the reference SCG configuration.   

In RAN2#121bis
· For the reference configuration for SCG Selective Activation, aim at following similar design as LTM.
· For inter-SN SCG Selective Activation, the RRC reconfiguration message containing the Rel-18 CPC configurations provided to the UE is in MN format. 
· For MN initiated inter-SN SCG selective activation, source MN generates the execution conditions for the initial CPAC. 
FFS on the following options for subsequent CPC:
Option 1: Source MN generates the execution conditions for all subsequent CPC.
Option 2: Candidate SN may generate execution conditions for subsequent CPC.
· For SN initiated inter-SN SCG selective activation, source SN generates the execution conditions for the initial CPC. 
FFS if Candidate SN may generate/modify execution conditions for subsequent CPC
· Assume for now that there is only one reference configuration. 
· The following may be included in the initial RRC reconfiguration message containing the Rel-18 CPC configurations:
1. 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.
2. Initial List of candidate target PSCells (this list can be updated by the network, e.g., cells may be added or removed) with associated target SCG configurations. FFS whether the MCG configurations associated with the target SCG configurations are included. 
3. The execution conditions associated with each candidate target PSCell. 
a.	For MN initiated procedure, execution conditions based on event A4 are supported. FFS whether A3/A5 are supported.
b.	For SN initiated procedure, execution conditions based on events A3/A5 are supported.      
· UE will keep R18 CPC configurations after CPC execution. It should be possible to release a CPC candidate explicitly by RRC reconfiguration procedure.

In this paper, we continue to discuss further aspects on objective#2. The main focus on this paper will be further aspects for selective activation of SCG (in particular the UU interface aspect and RRC model).

2 Discussion
[bookmark: _Hlk126484142]2.1 Candidate Configuration
In legacy CPC, the candidate configuration of the candidate PSCell is modelled as a complete RRC Reconfiguration message. There is no clear agreement for selective SCG activation. We assume that same principle should be adopted. So we propose to confirm that candidate configuration is an RRC Reconfiguration message (within a container). It can be further discussed the configuration limitation for the candidate configuration. Note that in LTM, it is also agreed to use a RRC Reconfiguration message as candidate configuration (model 1).

Note that it is still FFS whether the MCG configurations associated with the target SCG are included in the candidate configuration. In our view, this should be up to network implementation as in legacy CPC.

[bookmark: _Hlk131519429]Proposal 1:	For selective SCG activation, the candidate configuration is modelled as a complete RRCReconfiguration message within a container (as in legacy CPC). The MCG configuration could also be included in the candidate configuration. 

In addition, as in legacy CPC, the candidate configuration is maintained by network and could be modified by the RRC reconfiguration. Again we propose to follow the same mechanism from CPC. Note that while modifying the candidate configuration, it is done by a replacement (not delta update).

Proposal 2:	For selective SCG activation, the candidate configuration can be modified by RRC reconfiguration. When UE receives a new candidate configuration, the stored one is replaced with the newly received one (as in legacy CPC).

2.2 Reference configuration 
For reference configuration, we haven’t discussed the RRC model for it. In our view, we think same model as candidate configuration should be used. A complete RRC reconfiguration message provide full flexibility and we can discuss if there is limitation on this.

[bookmark: _Hlk131519749]Proposal 3:	For selective SCG activation, the reference configuration is modelled as a complete RRCReconfiguration message within a container.

According to the discussion from last meeting, companies are not sure whether MCG configuration should be included in reference configuration. Our view is that there is no strong need to have MCG configuration (MCG configuration could be included in candidate configuration). However, we also don’t see strong need to limit the flexibility. It could be up to network implementation as long as the complete RRC reconfiguration (see P6) is a reasonable/intended one.

Proposal 4:	MCG configuration could be included in the reference configuration, if needed.

The maintenance of reference configuration should be the same as maintenance of candidate configuration. The NW could add/modify/release the reference configuration and the modification is done by replacement of old configuration.

Proposal 5:	The reference configuration can be modified by RRC reconfiguration. When UE receives a new reference configuration, the stored one is replaced with the newly received one.

2.3 Delta Aspects for selective SCG activation
RAN2 agree to follow similar design as LTM for reference and delta reconfiguration. It is still FFS on the optionality of reference configuration. In our understanding, there are actually two different intended UE behavior while reference configuration is not provided
· UE behavior 1 – Not providing reference configuration is just another ASN.1 alternative for empty reference configuration. The UE apply the candidate configuration (in this case it is a complete configuration) to replace current configuration.
· UE behavior 2 – Not providing reference configuration is intended to say that the UE shall apply the candidate configuration as delta configuration from current configuration.

Observation 1: Different UE behavior should be clarified if “not providing reference configuration” is supported.
· UE behavior 1 – The UE shall apply the candidate configuration (which is a complete configuration) to replace current configuration.
· UE behavior 2 – The UE shall apply the candidate configuration as delta configuration from current configuration.

For UE behavior 1, we think that could be discussed further in ASN.1 review on how to indicate “empty” reference configuration. For UE behavior 2, it was discussed in LTM but not agreed. Although we are also fine with this, our assumption is to have only UE behavior 1 to speed up the progress. Therefore, it seems not necessary to define the alternative UE behavior in case of not providing reference configuration. We suggest to follow LTM agreement that “The reference configuration is always explicitly signalled”

Overall, we would like to confirms the following delta configuration aspect.

Proposal 6: RAN2 confirms the following the delta aspect of applying the candidate configuration for selective SCG activation (as in LTM).
· The reference configuration is always explicitly signalled.
· The candidate configuration is applied on top of the reference configuration to form a complete candidate configuration. This can be done before or upon execution condition is met (up to UE implementation).
· While execution condition is met, the UE apply the complete candidate configuration to replace the current configuration.
2.4 Execution condition of selective SCG activation
The configuration of execution condition should also be discussed for selective SCG activation. As CPA is already supported in this procedure and RAN2 assumes that trigger condition for CPA is different from the one in CPC, we think that at least two set of execution condition is needed.

The UE evaluates the execution conditional for CPA while there is no PSCell in current configuration. After CPA is triggered, the UE evaluates another execution conditional for CPC. The applied configuration of one candidate PSCell could be the same while using as SCG addition or SCG Change.

From the discussion in last meeting, we also understand some company want to change the execution condition in subsequent CPC. The execution condition could be different depends on the current used PSCell. This will increase the SPEC complexity but provide more flexibility to the network. We are open to discuss this enhancement.

Proposal 7: At least two set of execution conditions could be configured for one candidate PSCell. One set of the execution condition is used for CPA (while there is no PSCell) and the other set is used for CPC (i.e. while there is configured PSCell). FFS whether there are multiple sets of execution conditions depends on the current used PSCell.

3 Conclusions	
Based on the discussion in section 2, we propose the following observation and proposals: 

Candidate configuration

Proposal 1:	For selective SCG activation, the candidate configuration is modelled as a complete RRCReconfiguration message within a container (as in legacy CPC). The MCG configuration could also be included in the candidate configuration. 

Proposal 2:	For selective SCG activation, the candidate configuration can be modified by RRC reconfiguration. When UE receives a new candidate configuration, the stored one is replaced with the newly received one (as in legacy CPC).

Reference configuration

Proposal 3:	For selective SCG activation, the reference configuration is modelled as a complete RRCReconfiguration message within a container.

Proposal 4:	MCG configuration could be included in the reference configuration, if needed.

Proposal 5:	The reference configuration can be modified by RRC reconfiguration. When UE receives a new reference configuration, the stored one is replaced with the newly received one.

Delta Aspects

Observation 1: Different UE behavior should be clarified if “not providing reference configuration” is supported.
· UE behavior 1 – The UE shall apply the candidate configuration (which is a complete configuration) to replace current configuration.
· UE behavior 2 – The UE shall apply the candidate configuration as delta configuration from current configuration.

Proposal 6: RAN2 confirms the following the delta aspect of applying the candidate configuration for selective SCG activation (as in LTM).
· The reference configuration is always explicitly signalled.
· The candidate configuration is applied on top of the reference configuration to form a complete candidate configuration. This can be done before or upon execution condition is met (up to UE implementation).
· While execution condition is met, the UE apply the complete candidate configuration to replace the current configuration.

Execution condition

Proposal 7: At least two set of execution conditions could be configured for one candidate PSCell. One set of the execution condition is used for CPA (while there is no PSCell) and the other set is used for CPC (i.e. while there is configured PSCell). FFS whether there are multiple sets of execution conditions depends on the current used PSCell.
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