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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.

R2 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. 
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 this paper, we continue to discuss further aspects on objective#2. As we already agreed to focus on SCG, the main focus on this paper will be further aspects for selective activation of SCG.

2 Discussion
2.1 CPA Scenario
In last RAN2 meeting, it is agreed to support the CPA for selective activation of cell groups. However, the basic procedure flow of CPA support is still not clear. We think it would be very similar with the agreed CPC flow. We propose also to confirm the baseline procedure flow for CPA as below. Note that the different part compared with CPC is underlined. 

Proposal 1: RAN2 confirms baseline procedure to support subsequent SCG change after CPA as below:
· Step 1: when the execution condition of a CPA candidate PScell is met, a UE performs the execution of CPA towards this candidate PSCell. 
· Step 2: After finishing the PSCell addition, the UE doesn’t release conditional configuration of other candidate PSCells, the UE continues evaluating the execution conditions for CPC of other candidate PSCells. 
· Step 3: When the execution condition of a candidate PSCell is met, the UE performs the execution of CPC towards this candidate PSCell.

In P1, we also assume that execution condition for CPA is different from the one in CPC. 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, but it seems straightforward to have different execution condition. We propose to have two different set of execution conditions.

Proposal 2: Two set of execution conditions could be configured for one candidate PSCell. One set of the execution condition is used for CPC and the other set is used for CPA.

2.2 CPC includes CPC
It is discussed in RAN2#119bis that whether to support “nested configs” for CPC. In our view, this scenario is very similar to the objective#4 (CHO with candidate SCG configuration). The intended scenario now is “CPC/CPA with candidate SCG configuration”. The RAN2 SPEC impact for this scenario is limited. The current ASN.1 allow this flexibility and we just have to remove the restriction in field description. Therefore, we believe that this scenario could be supported.  
Proposal 3: RAN2 intends to support CPC/CPA with candidate SCG configuration. (i.e. the executed RRC Reconfiguration message for CPC/CAP includes additional CPC/CPA configuration).

2.3 Delta configuration
In legacy CHO/CPC/CPA, the delta configuration aspect works as below
· While execution condition is met, the UE executed the corresponding conditional RRC Reconfiguration against the current configuration.
· Before execution condition is met, the NW can update current configuration using normal RRC Reconfiguration.
· NW ensures the conditional RRC Reconfiguration is still valid after updating the current configuration. Otherwise, the UE will trigger re-establishment while execution condition is met.
· The NW could also update the conditional configuration while updating the current configuration via normal RRC Reconfiguration.

Observation 1: The delta aspect for legacy CHO/CPC/CPA works as below
· The UE applies conditional configuration against current configuration if execution condition is met.
· The NW ensures conditional configuration is still valid even if the current configuration is updated by normal RRC reconfiguration.  

We think that at least the same principle should be allowed in selective SCG activation. The current configuration could be updated by conditional configuration but NW could ensure the delta aspect still correct while applying additional conditional configuration. For example, The NW could prepare the conditional configuration so that different conditional configuration contains same parameters. In this case, the delta against “current” configuration is always correct no matter current configuration is already updated by other conditional configuration or not. The UE could always apply conditional configuration against “current” configuration if the execution condition is met. 

[bookmark: _Hlk115202831]Proposal 4: For delta configuration aspect of selective SCG activation, RAN2 consider to use Network-based solution as baseline
· While execution condition of a candidate PSCell is met, the UE executed the corresponding conditional RRC Reconfiguration message against the current configuration. (No matter current configuration is already updated by other conditional configuration or not)

It is currently FFS that whether keeping conditional configuration should be controlled by the NW. In our view, this flexibility should be of course allowed if network-based solution if adopted as in P4. The NW will ensure all conditional configurations are still valid after applying one conditional configuration. If it cannot ensure for some condition configurations, the NW will indicate the UE to release those conditional reconfigurations. Thus, we suggest to have NW control on releasing of keeping the other conditional configurations after CPC/CPA execution.

Proposal 5: The NW should be able to indicate (within one conditional configuration) that whether the UE should keep or release other conditional configurations after applying this conditional configuration. 

We notice that almost the same issue is discussed in LTM. RAN2 intends to design the pre-configuration of candidate cells so that UE can perform dynamic switching without need for full configuration. The delta aspect in objective#1 is how the UE apply the prepared configuration after cell switching, which is the same concept as in selective SCG activation. To avoid duplicate discussion and save workload, we think that RAN2 should reuse the same design (if concluded in L1/L2 mobility) also for selective SCG activation. Once the delta configuration design from LTM is clearer, RAN2 could discuss how to reuse it also in selective SCG activation.
 
2.4 Security aspects
RAN2 has discussed the security aspects for selective CG activation but no conclusion in last meeting. If now we focus on SCG only, the security aspect is simpler. We can discuss two different cases based whether the subsequent CPC is intra-SN CPC and inter-SN CPC.

In legacy PSCell Change (conditional or not), whether the UE has to update the secondary security key (S-KgNB) depends on whether sk-Counter is included in the Reconfiguration message. The secondary key is derived from the master key (K-gNB) and sk-Counter. Since the master key is not changed in selective SCG activation scenario, the problem becomes how to handle the sk-Counter in subsequent CPC.

For intra-SN CPC, we don’t see the need to update secondary key each time CPC is performed. As the gNB is not change, using same secondary key should be allowed as in legacy. Our preference is no update on SCG security during this subsequent CPC for intra-SN scenario. If needed in some cases (e.g. avoiding same COUNT value in same key), the NW could trigger normal Reconfiguration to update the key.

Proposal 6: For intra-SN selective SCG activation, RAN2 assumes that no security update in the conditional configuration. If needed, the NW can update the secondary key via normal RRC Reconfiguration. 

The scenario of inter-SN is slightly more complicate, it is expected that sk-Counter to be provided in the conditional configuration. The question is whether UE could reuse the same sk-Counter if activating the same SCG for the second (or more) time. In our view, it seems better to update the key while switching back to same gNB to avoid potential security issue. To update secondary key every time a SCG is activated, the NW could provide a list of sk-Counter. The UE applies the first sk-Counter to activate the SCG for the first time switching to that SCG, the UE applies the second sk-Counter to activate the SCG for the second time switching to that SCG, and so on. The UE shall not trigger CPC to a candidate SCG if all sk-Counter are already used for key derivation. 

Proposal 7: For inter-SN selective SCG activation, RAN2 assumes sk-counter is provided in the conditional configuration. The NW could configure a list of sk-counter. The UE derive secondary key base on master key and the Nth provided sk-counter for the Nth time activating the SCG.

In summary, we expect one candidate PSCell configuration (for inter-SN case) will include the triggering event, sk counter list, and the conditional configuration as illustrated below.

Candidate PSCell Configuration 
· Trigger Event Cfg
· Conditional event A3/A5 for CPC
· Conditional event A4 for CPA
· sk-counter List
· sk-counter – 1
· sk-counter – 2
· …
· sk-counter – N
· Pre-define Configuration (RRC message or Cell Group IE)

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

Scenarios 
Proposal 1: RAN2 confirms baseline procedure to support subsequent SCG change after CPA as below:
· Step 1: when the execution condition of a CPA candidate PScell is met, a UE performs the execution of CPA towards this candidate PSCell. 
· Step 2: After finishing the PSCell addition, the UE doesn’t release conditional configuration of other candidate PSCells, the UE continues evaluating the execution conditions for CPC of other candidate PSCells. 
· Step 3: When the execution condition of a candidate PSCell is met, the UE performs the execution of CPC towards this candidate PSCell.

Proposal 2: Two set of execution conditions could be configured for one candidate PSCell. One set of the execution condition is used for CPC and the other set is used for CPA.

Proposal 3: RAN2 intends to support CPC/CPA with candidate SCG configuration. (i.e. the executed RRC Reconfiguration message for CPC/CAP includes additional CPC/CPA configuration).

Delta Configuration 
Observation 1: The delta aspect for legacy CHO/CPC/CPA works as below
· The UE applies conditional configuration against current configuration if execution condition is met.
· The NW ensures conditional configuration is still valid even if the current configuration is updated by normal RRC reconfiguration.  

Proposal 4: For delta configuration aspect of selective SCG activation, RAN2 consider to use Network-based solution as baseline
· While execution condition of a candidate PSCell is met, the UE executed the corresponding conditional RRC Reconfiguration message against the current configuration. (No matter current configuration is already updated by other conditional configuration or not)

Proposal 5: The NW should be able to indicate (within one conditional configuration) that whether the UE should keep or release other conditional configurations after applying this conditional configuration. 

Security
Proposal 6: For intra-SN selective SCG activation, RAN2 assumes that no security update in the conditional configuration. If needed, the NW can update the secondary key via normal RRC Reconfiguration. 

Proposal 7: For inter-SN selective SCG activation, RAN2 assumes sk-counter is provided in the conditional configuration. The NW could configure a list of sk-counter. The UE derive secondary key base on master key and the Nth provided sk-counter for the Nth time activating the SCG.
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