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[bookmark: _Ref488331639]Introduction 
In RAN#94e, a new Work Item on further NR mobility enhancements was approved [1]. One of the objectives is to support selective activation of cell groups for purpose of signalling overhead reduction, it aims at enabling subsequent cell group change after SCG change/addition without releasing the configurations. The objectives in WID are shown below.
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.

[bookmark: _Ref178064866]In this contribution, we would like to provides our initial considerations on selective activation of cell groups.
Discussion
In existing specifications, CHO (Conditional Handover), CPA (Conditional PSCell addition) and CPC (Conditional PSCell change) are defined. UE can be configured with multiple candidates and trigger HO/SCG change/SCG addition to one of the candidates when execution conditions are met. UE starts evaluating the execution condition(s) associated with each candidate upon receiving the CHO/CPA/CPC configuration, and stops evaluating the execution condition(s) once a procedure is triggered. 
CHO/CPA/CPC configurations are released by UE after successful completion of CG change. Reconfiguration from NW is needed to re-initialize another CPA/CPA/CPC procedure. This would increase cell change delay as well as signalling overhead. According to WID, further enhancements will be studied to allow subsequent cell group change.
While according to the content in bracket, i.e., at least for SCG, it seems that the scenarios to be addressed involving both MCG and SCG. The inclusion of MCG will bring extra complexity, especially for security issues. For example in legacy CHO, security information is exchanged between source gNB and each candidate gNB during HO preparation phase, i.e., source forwards the security information used by UE to each candidate and each candidate provides NCC for new key derivation to source. With this procedure, the security key can be updated by UE and gNB synchronously when UE selects one of candidates as target and accesses to. If CHO configuration is maintained for subsequent MCG change, the security information stored at candidate would out of date, also the NCC previously provided to UE. To handle the potential issues, both RAN3 and SA3 works are needed. The problem is not observed in SCG change since the security key used by SN is generated by MN. MN can guarantee that the sk-counter allocated to each CPA/CPC candidate keeps valid during subsequent operations. Therefore, it is suggested to focus on SCG change for this objective. 
[bookmark: _Toc110506139][bookmark: _Toc110519984][bookmark: _Toc110860161][bookmark: _Toc110957833][bookmark: _Toc110959958][bookmark: _Toc111024406][bookmark: _Toc111033490]For consecutive MCG change, the security information stored at UE or candidate gNB might be out of date. As a consequence, the security key used by UE and gNB would be misaligned. For consecutive SCG change, the sk-counter used for KSN derivation is allocated by MN, in which case, the validity of security configuration can be guaranteed by MN. 
[bookmark: _Toc110177735][bookmark: _Toc111033493]R18 mobility enhancement focus on the study of selective change of cell groups for SCG.
In order to support selective activation of SCG, a set of candidates needs to be available to UE. One of the solutions is to use legacy CPA/CPC configurations as baseline. This requires UE to be able to maintain the configurations of candidates after first SCG change/addition. Potential issues are observed as follows, for which further discussions are needed.
· How to distinguish whether the configuration is used for CPA/CPC or selective activation of SCG?  
· How to guarantee the validity of configurations for selective activation of SCG? 
[bookmark: _Toc110177732][bookmark: _Toc110244746][bookmark: _Toc110506140][bookmark: _Toc110519985][bookmark: _Toc110860162][bookmark: _Toc110957834][bookmark: _Toc110959959][bookmark: _Toc111024407][bookmark: _Toc111033491]Once the CPA/CPC procedure is executed successfully, the UE releases all stored conditional reconfigurations. UE is not able to perform another CPA/CPC procedure without receiving reconfiguration from network.
[bookmark: _Toc110177736][bookmark: _Toc111033494]Legacy CPA/CPC configurations can be taken as baseline for selective activation of SCG.
[bookmark: _Toc111033495]UE maintains CPA/CPC configuration after initial SCG change/addition.
For the trigger of subsequent SCG change, UE-triggered scheme can be reused since it is beneficial to latency reduction and robustness enhancement. In legacy CPA/CPC, UE starts evaluating the execution condition(s) upon receiving the CPC/CPA configuration, and stops evaluating once PSCell change is triggered. For the first CPA/CPC, the existing evaluation mechanism can be reused, while it is not feasible to cover subsequent SCG change since no reconfiguration message is expected. Therefore, further study is needed to define when to start/stop the evaluation on candidates during subsequent CPC. In addition, NW-triggered procedure can be also studied since it is always flexible for NW to indicate UE to switch to one of the candidates.
[bookmark: _Toc110244747][bookmark: _Toc110506141][bookmark: _Toc110519986][bookmark: _Toc110860163][bookmark: _Toc110957835][bookmark: _Toc110959960][bookmark: _Toc111024408][bookmark: _Toc111033492]UE starts evaluating the execution condition(s) upon receiving the CPC/CPA configuration, and stops evaluating once PSCell change is triggered. For consecutive CPC, starting evaluations on candidates upon RRC message reception can not work any more.
[bookmark: _Toc111033496]UE-triggered selective activation of SCG is taken as baseline.
[bookmark: _Toc110177738][bookmark: _Toc111033497]For UE-triggered selective activation of SCG, when to start/stop the evaluation on candidates should be defined. 
Conclusion
Based on the discussion in section 2 we have following observations:
Observation 1	For consecutive MCG change, the security information stored at UE or candidate gNB might be out of date. As a consequence, the security key used by UE and gNB would be misaligned. For consecutive SCG change, the sk-counter used for KSN derivation is allocated by MN, in which case, the validity of security configuration can be guaranteed by MN.
Observation 2	Once the CPA/CPC procedure is executed successfully, the UE releases all stored conditional reconfigurations. UE is not able to perform another CPA/CPC procedure without receiving reconfiguration from network.
Observation 3	UE starts evaluating the execution condition(s) upon receiving the CPC/CPA configuration, and stops evaluating once PSCell change is triggered. For consecutive CPC, starting evaluations on candidates upon RRC message reception can not work any more.
Based on the discussion above, we have the following proposals:
Proposal 1	R18 mobility enhancement focus on the study of selective change of cell groups for SCG.
Proposal 2	Legacy CPA/CPC configurations can be taken as baseline for selective activation of SCG.
Proposal 3	UE maintains CPA/CPC configuration after initial SCG change/addition.
Proposal 4	UE-triggered selective activation of SCG is taken as baseline.
Proposal 5	For UE-triggered selective activation of SCG, when to start/stop the evaluation on candidates should be defined.
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