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1. Introduction
In Rel18 WID of Further NR mobility Enhancements, the following objective was agreed [1]. 
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.

In this contribution, we provide proposals on scenarios, basic mechanism, and security issues that have become FFS.
2. Discussion
2.1. Perspective of the number of consecutive CPC
In RAN2 119-e meeting, the following becomes FFS.
FFS how many subsequent conditional changes are targeted (and what is the impact of such assumption).
 
In the contribution we submitted at the last meeting [2], We introduced following use cases.
1.  The UE repeatedly performs HO/PSCell change between certain cells at an area covered by multiple cells. (e.g., event venues, large commercial facilities, etc.)
2. The mobility of UE can be predicted, such as ring roads or certain routes (e.g., railway)
[image: ]And introduced mechanism to trigger selective activation when it is effective based on UE mobility pattern. 
Fig1. Mobility pattern of the UE matches use case
It is necessary for the UE itself or the network to determine if the mobility pattern of the UE is such that the use cases described above is applicable like Fig1. Based on the mobility pattern of the UE, configuration of appropriate candidate cells to achieve efficient mobility. The mobility pattern of the UE can be categorized by referring to information such as UE history information which contains information about cells that a UE has been served and UE trajectory which contains the UE location and velocity, timestamp. Other information that can be used to identify the mobility pattern of the UE should be discussed 
In considering the number of consecutive CPCs, we think it is necessary to first share our understanding of the scenario in which selective activation is effective. Including the aforementioned scenarios, we assume the following options exist.
Option1: One-time, continuous CPC from among other candidates set up in CPC. (FFS if it is also possible to connect again to S-SN)
Option2: Repeatedly and repeatedly execute CPC within several candidates. (Maximum number of times is FFS)
If option2 is chosen, we think it would be good to introduce a mechanism to identify cells where the UE may repeatedly mobility, such as mobility pattern.
Observation1: How many consecutive CPCs are supported is FFS
Proposal 1: When considering the maximum number of consecutive CPCs, we should share our understanding of scenarios where selective activation is effective.
Observation 2: There are two possible options for the number of consecutive CPCs
Option1: One-time, continuous CPC from among other candidates set up in CPC. (FFS if it is also possible to connect again to S-SN)
Option2: Repeatedly and repeatedly execute CPC within several candidates. (Maximum number of times is FFS)
Proposal 2: It would be good to introduce a mechanism to identify cells where the UE may repeatedly mobility, such as mobility pattern.
2.2. Mechanism of selective activation
To realize continuous CPC, the following extensions to legacy CPC are considered necessary.
· The UE needs to maintain the configuration of candidate cells that may be connected using selective activation (e.g. Other candidate SN(s), S-SN).
In conventional CPC, when a candidate cell satisfies the conditions and CPC is executed, the conditional reconfigurations of other cells are released.
· Other candidate T-SNs and S-SNs need to maintain their UE context.
When a PSCell is changed in a conventional CPC, the UE context of the S-SN is released by SN RELEASE REQUEST. In addition, there is no provision for the retention and release of the UE context, dedicated RACH resource, and UE identity (C-RNTI) of the other candidate T-SN.
The UE context of the other candidate T-SN is not specified.
· The information retained should be discarded when it is no longer needed in order to conserve the network resources.
RAN2 needs to consider the signalling and indication required between the UE and the network in order to realize the above functional extensions.
Observation 3: In order to realize continuous CPC, the following extensions to legacy CPC are considered necessary.
· The UE needs to maintain the configuration of candidate cells that may be connected using selective activation (e.g. Other candidate SN(s), S-SN).
· Other candidate T-SNs and S-SNs need to maintain their UE context.
· The information retained should be discarded when it is no longer needed in order to conserve the network resources.
Proposal3: RAN2 needs to consider the signalling and indication required between the UE and the network in order to realize the above functional extensions.

2.3. Security issue
In RAN2 119-e meeting, the following became FFS.
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).

The security mechanism associated with the DC state is specified in 33.501. In existing CPC, the security key of the UE is updated using the SN (SK) counter, master key shared by the MN. When a PSCell change is executed, the key used for the bearer to the S-SN is deleted (for both the S-SN and the UE). But in selective activation, UE may connect to the S-SN again, or to another candidate T-SN that was not selected in the CPC. In such cases, it is necessary to update the security key while preserving the RRC configuration. 
Observation4: When a PSCell change is executed, the key used for the bearer to the S-SN is deleted (for both the S-SN and the UE).
Observation5: In selective activation, it is necessary to update the security key while preserving the RRC configuration.
In this contribution, we propose two options for updating the security key.
Option1:
1. After completion of CPC/CPA, MN increments the SN (SK) counter and derivers a new SN security key.
2. The incremented SN (SK) counter is shared with the UE and the derived key is shared with the candidate SN through RRC reconfiguration.
3. [image: ]The UE derives the security key from the master key and the new SK (SN) counter.
Fig2. signalling of Option 1
Option2:
1. After completion of CPC/CPA, MN increments the SN (SK) counter and derivers a new SN security key. And UE maintains the SN (SK) counter which released in the conventional case.
2. The MN shares the number of increments of the SN (SK) counter with the MAC CE or PDCCH.
3. [image: ]The UE derives the security key from the master key and the SK (SN) counter incremented by the UE.
Fig3. signalling of Option 2
Proposal4: In selective activation, MN may send incremented SN (SK) counter in RRC reconfiguration or SN (SK) counter increment indication in MAC CE, PDCCH.
3. Conclusion
Based on the above discussion, we have the following observations and proposals:
Observation1: How many consecutive CPCs are supported is FFS
Proposal 1: When considering the maximum number of consecutive CPCs, we should share our understanding of scenarios where selective activation is effective.
Observation 2: There are two possible options for the number of consecutive CPCs
Option1: One-time, continuous CPC from among other candidates set up in CPC. (FFS if it is also possible to connect again to S-SN)
Option2: Repeatedly and repeatedly execute CPC within several candidates. (Maximum number of times is FFS)
Proposal 2: It would be good to introduce a mechanism to identify cells where the UE may repeatedly mobility, such as mobility pattern.
Observation 3: In order to realize continuous CPC, the following extensions to legacy CPC are considered necessary.
· The UE needs to maintain the configuration of candidate cells that may be connected using selective activation (e.g. Other candidate SN(s), S-SN).
· Other candidate T-SNs and S-SNs need to maintain their UE context.
· The information retained should be discarded when it is no longer needed in order to conserve the network resources.
Proposal3: RAN2 needs to consider the signalling and indication required between the UE and the network in order to realize the above functional extensions.
Observation4: When a PSCell change is executed, the key used for the bearer to the S-SN is deleted (for both the S-SN and the UE).
Observation5: In selective activation, it is necessary to update the security key while preserving the RRC configuration.
Proposal4: In selective activation, MN may send incremented SN (SK) counter in RRC reconfiguration or SN (SK) counter increment indication in MAC CE, PDCCH.
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