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1. Introduction

In RAN2#120, the following agreements on NR-DC selective activation of SCG were achieved:

· 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)

· For inter-SN CPC, MN should provide the reference configuration to all candidate T-SNs (in order to generate the T-SN candidate configuration). 

· 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 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 Naming for Rel-18 selective SCG activation

During RAN2#120 meeting, there is majority support to rename selective activation of the CG. The current name seems to be related to Rel-17 SCG (de)activation or SCell (de)activation while it is actually expected to be an extension of Rel-17 CPAC. From that perspective, explicitly referring to CPAC would be a better idea. Furthermore, one thing we would like to 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 could be two interpretations to be considered for the support of CPA:

· Interpretation #1: After CPA execution, configurations of candidate PSCells for CPA are kept for subsequent CPC as long as the UE remains configured with an SCG.

· Interpretation #2: After CPA execution, configurations of candidate PSCells for CPA are kept for subsequent CPA after the SCG is released. 

Interpretation #2 implies 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 has an SCG but is moving around so that the PSCell needs to be changed repeatedly. However, releasing the SCG requires an RRC message to reconfigure the UE and move all radio bearers to the MCG and, to allow CPA, execution conditions for addition, based on the measConfig from the MN, are needed. If the candidate configurations were initially prepared for CPC, mostly for SN-initiated case, such a scenario may not have been considered at the time of preparation, so there can be some additional issues. 
Proposal 1a: Reuse of conditional configurations for CPA after the network has released the SCG can be discussed but is not implied by any previous agreement.
Proposal 1b: Rename "NR-DC with selective activation of the SCG" to "CPAC with subsequent CPC" or some other name referring explicitly to CPAC.
2.2 Delta configuration for subsequent CPC

RAN2 agreed the support of delta configuration and reference configuration, exactly like for LTM. Therefore, it should be possible to reach a somehow common design of reference configuration for CPAC with subsequent CPC and for LTM. For CPAC with subsequent CPC and for LTM, the reference configuration can be configured by an explicit field.

Proposal 2: The reference configuration for CPAC with subsequent CPC is explicitly configured by a new Rel-18 field, like for LTM.

To prepare the candidate SN configurations using delta configuration, the C-SN (candidate SN) need to have a reference configuration. The SN part of the reference configuration could be provided to the C-SN or generated by the C-SN itself. Each SN may be preparing multiple target configuration, for different candidate PSCells, and these configurations are likely to have a number of similarities according to the features implemented and deployed for each SN.

Therefore, if a candidate SN can provide the reference configuration, the RRC signalling size for multiple candidate target cells for this SN could be significantly smaller as compared with using a reference configuration provided by the MN.

If there are multiple candidate SNs, this kind of optimization would require different reference configurations for different SNs, and then the UE should be provided with a list of reference configurations and, for each candidate target configuration, an indication of the reference configuration to use.

Such information could also be reused in order to trigger different UE actions at CPC execution depending whether the target configuration is based on the same reference or not. For instance, for SN PDCP entities, PDCP re-establishment is needed at SN change but subsequent intra-SN mobility is more likely to occur than subsequent inter-SN mobility. If the UE performs the same action at every PSCell change, every time, unnecessary PDCP PDU retransmissions may cause unnecessary delay to UL transmissions.

Proposal 3: Discuss whether there is only one reference configuration or per candidate SN reference configuration.
In the following discussion, it is assumed that there is a single reference configuration. In order for the MN to obtain the reference configuration and to provide it to candidate SNs, when UE is not configured with any SN, either the MN generates the SN part of the reference configuration or the MN requests the first candidate SN to provide it. When the UE is already in NR-DC, in addition to these possible options, the MN could also request the source SN to provide it.  Even though, in NR-DC, the MN and the SN are both NR nodes, having the MN generate the SN configuration may not be practical. For SN initiated procedure for UE in DC, the MN could simply use the current SN UE configuration provided by source SN. 

Proposal 4a: If a single reference configuration is used in MN-initiated procedure, the MN could ask the first candidate SN to provide the SN part of the reference configuration.
Proposal 4b: If multiple reference configurations are used (one per candidate SN), each candidate SN provides the SN part of the reference configuration to the MN. 

2.3 L2 reset handling

In TS 38.331, reestablishPDCP in the RadioBearerConfig IE are described as follows：
reestablishPDCP
Indicates that PDCP should be re-established. Network sets this to true whenever the security key used for this radio bearer changes. Key change could for example be due to termination point change for the bearer, reconfiguration with sync, resuming an RRC connection, or the first reconfiguration after reestablishment. It is also applicable for LTE procedures when NR PDCP is configured. Network doesn't include this field for DRB if the bearer is configured as DAPS bearer.
In legacy procedures, the network indicates whether to re-establish PDCP depending whether the security key for this radio bearer changes or not. In CPAC with subsequent CPC, the same target configuration is used regardless of which PSCell is the source PSCell, which may belong to the same SN or to a different SN. If the source and the target PSCell belong to the same SN, there is no need to change the SN key but it is necessary to change it if they belong to different SNs. A straightforward solution would be to always re-establish PDCP, even though the SN key is not changed, but this is not optimized.

Alternatively, the UE could only re-establish PDCP for SN-terminated bearers when the SN key changes. In the discussion to handle L2 behaviours for LTM in [2], we proposed that:

-
the network can configure a numerical value associated with each candidate target configuration and 2 different combinations of L2 behaviours (i.e. actions on MAC, RLC and PDCP);

-
at LTM cell switch, the UE selects the combination of L2 behaviours to apply depending whether the numerical values associated with the source cell configuration and with the target cell configuration are the same or are different.
The same solution could also be applied to this situation.
Proposal 5: Subsequent CPC uses the similar solution as subsequent LTM to select different L2 behaviours, i.e., it is stated as follows:
-
the network can configure a numerical value associated with each candidate target configuration and 2 different combinations of L2 behaviours (i.e. actions on MAC, RLC and PDCP);

-
at CPC execution, the UE selects the combination of L2 behaviours to apply depending whether the numerical values associated with the source cell configuration and with the target cell configuration are the same or are different.

2.4 Execution conditions for subsequent CPC 

In case of SN initiated subsequent CPC, after the UE has performed a PSCell change to a candidate PSCell#1, the UE should evaluate other candidate PSCells for subsequent CPC execution. However, the UE now performs measurements and evaluates the triggering event according to the measConfig in the configuration of PSCell#1, which is prepared according to the situation of PSCell#1 relatively to its neighbour cells, and some of the previously prepared candidate PSCells may not be neighbours of PSCell#1.

Therefore, in each conditional configuration, the C-SN needs to prepare execution conditions for other candidate PSCells for subsequent CPC. In the configuration of a candidate PSCell belonging to this C-SN, the C-SN will decide the triggering events for the associated neighbour candidate PSCells, which are also decided by the C-SN, and not include execution conditions for candidate PSCells that are not neighbours of that candidate PSCell. Then, when the configuration of a candidate PSCell is applied, the UE applies the execution conditions and the associated/referred measConfig for CPC execution from this candidate PSCell to neighbour candidate PSCells.
Furthermore, the last RAN2 meeting has confirmed that a CPA conditional configuration can be used for CPC (but with different triggering conditions). It also implies that, for the MN initiated procedure, the C-SN has the flexibility to decide the execution condition for subsequent CPC. 
Proposal 6a: For CPAC with subsequent CPC, the execution condition and associated/referred MeasConfig used for the first CPAC are generated by the initiating node, like in Rel-16/17 CPAC;

Proposal 6b: For CPAC with subsequent CPC, in both MN- and SN-initiated cases, the candidate SN generates execution condition and associated/referred SCG MeasConfig, which are used for subsequent CPC.

Proposal 6c: For intra-SN CPAC with subsequent CPC, the execution condition and associated/referred MeasConfig is generated by SN, like in Rel-16.

2.5 Reply LS from SA3 on the security issue

RAN2#119bis meeting agrees to support selective activation without update the security via RRC reconfiguration. 

	· 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 the LS S3-231397, following replies are given:

	Q1: RAN2 would like to know whether SA3 considers the existing handling of sk-counter/ S-KgNB in the above scenarios acceptable, i.e. the same sk-counter/ S-KgNB is used while connected to SN #1 before and after being connected to SN #2.
SA3 Answer: No, it is not acceptable from security point of view.

Q2: If SA3 considers the existing handling of sk-counter/ S-KgNB in the above scenarios not acceptable, RAN2 kindly asks SA3 to provide requirements for a solution.

SA3 Answer: Same S-KgNB shall not be used. SA3 will specify an additional sub-clause in TS 33.501 under 6.10 for the security of selective SCG activation. 


During the SA3 discussion, [1] provides 3 alternatives as follows:
Alternative 1: Different KSN with horizontal key derivation

Alternative 2: Several KSNs for each candidate SN

Alternative 3: Different KSN with PDCP Counter storing 

Alternative 3 involves modifications of PDCP so it has significant specification impact. Alternative 2 is simpler but it puts a limit on how many times a candidate cell configuration can be used. Alternative 1 does not have such a limitation and is simpler. The UE and the SN need to store the last SN key and derive the new SN key horizontally form the last SN key.
Proposal 7: For subsequent CPC, when the UE switches back to a configuration with the same sk counter value, the UE derives an SN key horizontally from the last SN key used for a configuration with that sk counter value. 
3. Conclusion

In this paper, we discuss miscellaneous enhancements, and we have the following proposals:

Feature name

Proposal 1a: Reuse of conditional configurations for CPA after the network has released the SCG can be discussed but is not implied by any previous agreement.

Proposal 1b: Rename "NR-DC with selective activation of the SCG" to "CPAC with subsequent CPC" or some other name referring explicitly to CPAC.

Delta configuration
Proposal 2: The reference configuration for CPAC with subsequent CPC is explicitly configured by a new Rel-18 field, like for LTM.

Proposal 3: Discuss whether there is only one reference configuration or per candidate SN reference configuration.
Proposal 4a: If a single reference configuration is used in MN-initiated procedure, the MN could ask the first candidate SN to provide the SN part of the reference configuration.

Proposal 4b: If multiple reference configurations are used (one per candidate SN), each candidate SN provides the SN part of the reference configuration to the MN. 

L2 reset handling
Proposal 5: Subsequent CPC uses the similar solution as subsequent LTM to select different L2 behaviours, i.e., it is stated as follows:
-
the network can configure a numerical value associated with each candidate target configuration and 2 different combinations of L2 behaviours (i.e. actions on MAC, RLC and PDCP);

-
at CPC execution, the UE selects the combination of L2 behaviours to apply depending whether the numerical values associated with the source cell configuration and with the target cell configuration are the same or are different.
Execution conditions
Proposal 6a: For CPAC with subsequent CPC, the execution condition and associated/referred MeasConfig used for the first CPAC are generated by the initiating node, like in Rel-16/17 CPAC;

Proposal 6b: For CPAC with subsequent CPC, in both MN- and SN-initiated cases, the candidate SN generates execution condition and associated/referred SCG MeasConfig, which are used for subsequent CPC.

Proposal 6c: For intra-SN CPAC with subsequent CPC, the execution condition and associated/referred MeasConfig is generated by SN, like in Rel-16.

Reply LS from SA3 on the security issue

Proposal 7: For subsequent CPC, when the UE switches back to a configuration with the same sk counter value, the UE derives an SN key horizontally from the last SN key used for a configuration with that sk counter value. 
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