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[bookmark: _Ref488331639]Introduction 
In R18 mobility enhancement WID, selective activation of the cell groups is introduced to support consecutive CPC/CPA procedure to avoid frequently RRC reconfiguration.
3. 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 would like to provide our views on open issues for selective activation of SCGs, mainly including applicable scenarios, trigger of candidate cell evaluation, as well as candidate cell configurations.             
[bookmark: _Ref178064866]Discussion
Scenarios 
According to the progress made in previous RAN2 meetings, the understanding of selective activation of cell groups was clarified as follows:
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 
Confirm that “CPA” selective activation of cell groups will be supported for this WI objective
Based on above agreements, it is still unclear whether CPC/CPA after Pscell addition is supported. R17 introduces CPA where UE can conditionally perform PSCell addition to move from single connectivity to dual connectivity. After initial CPA execution, it is possible that UE may move to one of the prepared PSCells. Considering that each CPA candidate is provided with full configuration, it is feasible to be applied for CPC. Therefore, instead of releasing CPA configuration after initial execution, it is beneficial to store CPA configuration for purpose of follow-up CPC/CPA. In addition, CPC/CPA after normal Pscell addition can also be supported. NW can trigger Pscell addition/release anytime even CPC/CPA configuration has been provided to UE. 
[bookmark: _Toc127535779]Subsequent CPC/CPA after SCG addition (normal or conditional) is supported.

As specified in TS 37.340, CPC can be initiated by either MN or SN and CPA is initiated by MN. For MN-initiated CPC/CPA, execution conditions are generated by MN based on MN measConfig. For SN-initated CPC, execution conditions are generated by SN based on source SN measConfig. During subsequent CPC/CPA, the execution configurations can be maintained for MN-initiated case unless measConfig of MN is updated. While for SN-initiated case, execution conditions need to be re-configured each time source SCG is changed. Given more frequent signalling interactions are required to keep execution configuration valid, it is suggested to prioritize the study of subsequent CPC based on MN-initiated CPC/CPA.
[bookmark: _Toc127535780]MN-initiated subsequent CPC/CPA is prioritized.
Trigger of candidate cell evaluation
In previous meeting, baseline procedure for selective activation of cell groups has been agreed as general guidance:
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.
For subsequent CPC defined in step 2, it is unclear how UE performs candidate cell evaluation of other candidate cells. In legacy CPA/CPC, UE starts to evaluate the execution condition(s) upon receiving the configuration for CPC/CPA, and stops evaluating the candidates once conditional PSCell change/addition is triggered. For the first CPC/CPA, the existing evaluation mechanism can be reused, while it is not feasible to cover subsequent CPC/CPA since no reconfiguration message is expected. Therefore, further study is needed to define when to start the evaluation on candidate cells for subsequent CPC/CPA. 
[bookmark: _Toc118461652][bookmark: _Toc118467314][bookmark: _Toc118470754][bookmark: _Toc126942367][bookmark: _Toc127190854][bookmark: _Toc127362562][bookmark: _Toc127370062][bookmark: _Toc127525711][bookmark: _Toc127535789]UE starts evaluating the execution condition(s) upon receiving the CPC/CPA configuration, and stops evaluating once PSCell change is triggered. For consecutive CPC, UE will not receive RRC message for CPC/CPA configuration since the configured CPC/CPA has not been released.
To evaluate other candidate cells, the most straightforward way is to start evaluating other candidate cells directly after last PScell change/addition procedure. In that case, addition measurement overload will be leaded since the cell change event may not be triggered immediately after completion of last CPC/CPA. On the other hand, the condition configuration may be invalid due to the change of measurement configuration. Reconfiguration for measurements/conditions is required if reference measurement configuration changes. Another alternative is to define a new trigger to start evaluating candidate cells, which requires further RAN2 work on designing the new trigger. 
[bookmark: _Toc127535781]For subsequent CPC/CPA, RAN2 further study when to start the condition evaluation on candidates. 
Candidate configurations
RAN2 agreed to support delta configuration for candidate cell configuration of subsequent CPC/CPA.
Confirm that we aim to support delta configuration, i.e. that there need to be a known reference.  
A UE stores the reference configuration as a separate configuration.
The reference configuration is managed separately 
To support delta configuration, a known reference config is required. NW can explicitly indicate a reference configuration to UE to guarantee the delta configuration of each candidate cell.
[bookmark: _Toc127535782]For supporting delta config, an explicitly signalled reference configuration is introduced for selective activation of SCG.
Similar as legacy CPAC procedure, NW may provide multiple pre-configured candidate cells to UE for supporting successive CPAC procedure. It is questionable how to provide the SACG (Selective Activation of Cell Groups) candidate cell configurations.
· Nested configuration: the candidate cell configuration is provided in a nested manner, i.e. CPC/CPA configuration in CPC/CPA configuration. 
· In this way, NW needs to know accurate UE trajectory for candidate cell preparation. Otherwise, the prepared candidate cell configuration may be wasted;
· Furthermore, UE may not be able to move back and forth to candidate cells in first layer configuration with nested configuration, i.e., the candidate cells stored in UE variable might be replaced by the second layer configuration; 
· And the candidate cell preparation takes longer time since the candidate cell #1* configuration which nested in candidate cell #1 is prepared by candidate cell#1, and candidate cell #1 preparation is trigged by source SCG/MCG.   
· Parallel configuration: the candidate cell configuration is provided within one set, which is similar as CPAC candidate cell configuration manner.
[bookmark: _Toc126942375][bookmark: _Toc127190855][bookmark: _Toc127362563][bookmark: _Toc127370063][bookmark: _Toc127525712][bookmark: _Toc127535790]SACG candidate cell configuration can be provided with either Nested configs or Parallel configs.
[bookmark: _Toc127535783]Nested configuration is not supported for SACG candidate cell configuration.
For SACG, one more issue is about the RRC modeling for SACG candidate cells. 
· Option 1: reuse conditional reconfiguration IE
In R16/17 CPAC, conditional reconfiguration is applied for candidate cell configuration. SACG may reuse legacy conditional reconfiguration way to provide the candidate cells configuration. one potential issue is that how to differentiate the candidate cell for subsequent CPAC and legacy conditional PScell change/addition. Additional information to indicate the candidate cell type may be required in this manner. As an example, we provide a text proposal as below.
[image: ]
· Option 2: introduce new SACG config IE
To differentiate with existing conditional Pscell change/additional configuration. A new IE to provide a SACG configuration may be introduced.
[image: ]
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[bookmark: _Toc127535784]RAN2 discuss how to configure candidate cells for selective activation of SCGs form the following two options.
a. [bookmark: _Toc127535785]Reuse conditionalReconfiguration IE;
b. [bookmark: _Toc127535786]Introduce a new SACG config IE. 
[bookmark: _Toc127535787]Explicit indication to indicate whether the candidate cell is a SACG candidate is required if legacy conditional reconfiguration model is reused.
With pre-configured candidate cells, how to maintain the candidate configurations as well as guarantee the validity of the configurations for subsequent CPC/CPA should be studied. We give several alternatives for guaranteeing the validity of candidate cell configuration. 
· It is left to NW to guarantee the validity of candidate cell configuration. For example, candidate cell configuration can only be modified / released by Network. 
· Condition-based: UE release the invalid candidate cell configuration with pre-defined condition. For example:
· sk_counter is invalid. UE stop the evaluation to a candidate and release the corresponding cell configuration if the sk_counter has been applied and no refreshed key is received for the candidate cell. 
· MN Key is refreshed; 
· MN is changed;
· Timer-based or area-based validation: UE only assumes the candidate cell configurations are valid within certain period/area.
[bookmark: _Toc127535788]RAN2 study how to guarantee the validity of configurations for selective activation of SCG.
Conclusion
Based on the discussion in section 2 we have following observations:
[bookmark: _GoBack]Observation 1	UE starts evaluating the execution condition(s) upon receiving the CPC/CPA configuration, and stops evaluating once PSCell change is triggered. For consecutive CPC, UE will not receive RRC message for CPC/CPA configuration since the configured CPC/CPA has not been released.
Observation 2	SACG candidate cell configuration can be provided with either Nested configs or Parallel configs.
Based on the discussion above, we have the following proposals:
Proposal 1	Subsequent CPC/CPA after SCG addition (normal or conditional) is supported.
Proposal 2	MN-initiated subsequent CPC/CPA is prioritized.
Proposal 3	For subsequent CPC/CPA, RAN2 further study when to start the condition evaluation on candidates.
Proposal 4	For supporting delta config, an explicitly signalled reference configuration is introduced for selective activation of SCG.
Proposal 5	Nested configuration is not supported for SACG candidate cell configuration.
Proposal 6	RAN2 discuss how to configure candidate cells for selective activation of SCGs form the following two options.
a.	Reuse conditionalReconfiguration IE;
b.	Introduce a new SACG config IE.
Proposal 7	Explicit indication to indicate whether the candidate cell is a SACG candidate is required if legacy conditional reconfiguration model is reused.
Proposal 8	RAN2 study how to guarantee the validity of configurations for selective activation of SCG.
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S acg - Config   information element     S acg - Config - r1 8   ::=    SEQUENCE   {        sacg - Config - r1 8                        ConditionalReconfiguration - r16                           OPTIONAL ,    --   Need  M   sacg - reference Config - r18              OCTET   STRING   (CONTAINING RRCReconfiguration)          OPTIONAL ,    --   Need M     }  
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ConditionalReconfiguration  information element   --   ASN1START   --   TAG - CONDITIONALRECONFIGURATION - START     ConditionalReconfiguration - r16 ::=    SEQUENCE   {        attemptCondReconfig - r16               ENUMERATED   {true}                                    OPTIONAL ,    --   Cond CHO        condReconfigToRemoveList - r16         CondReconfigToRemoveList - r16                         OPTIONAL ,    --   Need N   condReconfigToAddModList - r16         CondReconfigToAddModList - r16                         OPTIONAL ,    --   Need N   SACG - reference config                     setuprelrelease( sacg - reference Config - r18)             OPTIONAL ,     --   Need M   sacg - reference Config - r18                OCTET   STRING   (CONTAINING RRCReconfiguration)         OPTIONAL ,    --   Need M   sacgindicaiton - r16                     ENUMERATED   {true}                                    OPTIONAL ,    --   Cond  SACG  
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RRCReconfiguration message   --   ASN1START   --   TAG - RRCRECONFIGURATION - START     RRCReconfiguration ::=                   SEQUENCE   {        rrc - TransactionIdentifier               RRC - TransactionIdentifier,        criticalExtensions                       CHOICE   {            rrcReconfiguration                      RRCReconfiguration - IEs,            criticalExtensionsFuture                 SEQUENCE   {}        }   }     RRCReconfiguration - IEs ::=               SEQUENCE   {        radioBearerConfig                       RadioBearerConfig                                                       OPTIONAL ,  --   Need M         secondaryCellGroup                       OCTET   STRING   (CONTAINING CellGroupConfig)                               OPTIONAL ,  --   Cond SCG        measConfig                              MeasConfig                                                              OPTIO NAL ,  --   Need M        lateNonCriticalExtension                 OCTET   STRING                                                             OPTIONAL ,   nonCriticalExtension                    RRCReconfiguration - v1530 - IEs                                            OPTIONAL     RRCReconfiguration - v 1810 - IEs ::=          SEQUENCE   {   sacg - Config - r18                              S acg - Config - r 18                                                             OPTIONAL ,    --   Need M   lateNonCriticalExtension                OCTET STRING                                                             OPTIONAL,     nonCriticalExtension                    SEQUENCE {}                                                    OPTIONAL   }  


