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Introduction
In [1], the objective of efficient activation/deactivation mechanism for one SCG and SCells are as follows:
	1. Support efficient activation/de-activation mechanism for one SCG and SCells 
· Support for one SCG  applies to (NG)EN-DC, and NR-DC [RAN2, RAN3, RAN4]
· Support for SCells applies to NR CA, based on RAN1 leading mechanisms [RAN1, RAN2, RAN4]
· This objective applies to FR1 and FR2


From the objective, the enhancement is to support the efficient activation/deactivation mechanism for one SCG and SCells for NR CA. This contribution discusses feasible mechanisms for efficient activation/deactivation of SCG and SCell of NR CA separately.
Discussion
· Efficient activation/deactivation for SCG  
In R16 WI of DCCA enhancement, the efficient activation/deactivation of SCG had briefly been discussed. And in RAN2#107bis meeting some agreements had been made about a suspended SCG to support the efficient activation of SCG.
	R2 assumes the following (can be slightly modified due to progress on Scell dormancy): 
· The UE supports network-controlled suspension of the SCG in RRC_CONNECTED.
· UE behaviour for a suspended SCG is FFS 
· The UE supports at most one SCG configuration, suspended or not suspended, in Rel16.
· [bookmark: OLE_LINK3][bookmark: OLE_LINK4]In RRC_CONNECTED upon addition of the SCG, the SCG can be either suspended or not suspended by configuration.


Even though suspended SCG concept was discussed in Rel-16, further discussion of suspended SCG was postponed to Rel-17 due to the limited time. 
As highlighted in WI description, support of efficient activation/deactivation of SCG would be envisaged to reduce both network power consumption and UE power consumption due to the maintenance of two radio links in DC deployment. The MN provides the basic coverage in DC deployment scenarios. When UE data rate requirement changes dynamically, e.g. from high to low, SN is worth considering to be (de)activated to save network and UE energy consumption. Therefore, Rel-16 discussion on suspended SCG is a good place to start the Rel-17 discussion for support of efficient activation/ deactivation of SCG.
Proposal 1: Suspended SCG mechanism should be introduced to support efficient activation/deactivation of SCG in (NG)EN-DC and NR-DC.
Support of efficient activation/deactivation of SCG should aim to improve power consumption for UEs in RRC_Connected state. Given that the solution should target to reduce network and UE power consumption, a network control mechanism should be investigated. Rel-16 agreements can be taken as the baseline for further study, where it was agreed that the SCG can either be suspended or not suspended by configuration upon the addition of the SCG.
Proposal 2: Taking Rel-16 discussion as a baseline for further study, RAN2 should assume the following:
· The UE supports network-controlled suspension of the SCG in RRC_CONNECTED.
· In RRC_CONNECTED upon addition of the SCG, the SCG can be either suspended or not suspended by configuration.
Conditional PSCell Change is supported in Rel-16.  Thus the network can provide more than one SCG configuration to UE to be used for conditional PSCell change.  However the UE can only support at most one activated SCG. The network may suspend the SCG while CPC is configured. However, the UE should only be able to perform CPC while there is an active SCG. From this point of view, there is at most one activated or suspended SCG at a time.  
Proposal 3: The UE supports at most one suspended or activated SCG, in Rel17.
Dormant BWP was introduced in R16 to support SCell dormancy behaviour. We looked into whether a similar mechanism with dormant BWP could be used to support suspended SCG.  Dormant BWP is configured for a SCell, but the suspended SCG is configured for a cell group. Therefore the dormant BWP can’t be used for suspended SCG directly.  If dormant BWP like solution to be extended for suspended SCG, i.e. specify the UE behaviour for suspended SCG via presence/absence of detailed configuration, it would require a significant amount of signalling overhead as well as significant specification work. Therefore dormant BWP like solutions for suspended SCG does not seem suitable for suspended SCG. It would be straightforward to define a SCG state to specify the UE behaviour for suspended SCG. Considering the decision of activation/deactivation of SCG state should be made based on the state of data transmission of the SCG and MCG, the data transmission state and SCG activation/deactivation information should be exchanged between the MN and SN. And the final decision of SCG activation/deactivation should be made by the MN and signalled to the UE using RRC. Therefore, we prefer to support the activation/deactivation of the SCG via RRC.
Proposal 4: An RRC based mechanism should be used to inform the UE of activation/deactivation of the SCG.
· Efficient activation/deactivation for SCells
The delay of the activation of SCell is as following [2]:

THARQ is the delay incurred due to the UE reception of HARQ feedback from the reception of the SCell activation command, it is 3 ms as defined in RAN1. Tactivation is the time required by the UE to be able to transmit to and receive from the SCell. The TCSI_Reporting is the delay for the UE to measure the CSI-RS and report the measurement results to the network. A temporary RS can be introduced to reduce the latency of TCSI_Reorting.
In LTE, temporary RS resource has been used for SCell activation. Temporary RS resources allow the UE to perform fast CQI measurement. In order to report the CQI measurement result faster, a temporary CQI report configuration is also needed. 
Observation 1: Temporary RS resource allows the UE to perform fast CQI measurement, and temporary CQI report configuration allows the UE to perform fast CQI reporting. 
If the temporary RS resources and the temporary CQI report configuration of the SCell are provided to the UE, the UE can perform the fast CQI measurement based on the temporary RS resources and fast CQI report based on the temporary CQI report configuration in a specified period upon the reception of the activation command for the SCell. In NR, the RS configuration is configured per BWP, the fast CQI measurement and reporting should be applied to the active BWP of the SCell, i.e. the temporary RS resources and temporary CQI report configuration should be configured per BWP in a SCell.
Proposal 5: The temporary RS resources and temporary CQI report configuration should be introduced to support the efficient activation/deactivation of SCell for NR CA which should be configured per BWP in SCell.
[bookmark: OLE_LINK2]When the UE initiates RRC re-establishment/ handover/ RRC resume /SCG addition or PSCell change procedure, the data for transmission may already be available at the network. A longer CQI measurement result report results in a longer latency of the data transmission. In order to minimize the latency for RRC re-establishment/ handover/ RRC resume/ SCG addition or PSCell change procedure for data transmission, an enhanced solution should be considered for efficient and low latency cell set up and activation for data transmission. 
Fast SCell activation solution could be extended to PCell and PSCell. However it is not clear in the WI scope whether fast SCell activation objective applies to SpCell.  
Proposal 6: RAN2 is requested to discuss whether fast SCell activation objective applies to SpCell. 
Conclusion
In this contribution, we discuss mechanism of efficient activation/deactivation of a SCG or SCell for NR CA, and propose:
Observation 1: Temporary RS resource allows the UE to perform fast CQI measurement, and temporary CQI report configuration allows the UE to perform fast CQI reporting. 
Proposal 1: Suspended SCG mechanism should be introduced to support efficient activation/deactivation of SCG in (NG)EN-DC and NR-DC.
Proposal 2: Taking Rel-16 discussion as a baseline for further study, RAN2 should assume the following:
· The UE supports network-controlled suspension of the SCG in RRC_CONNECTED.
· In RRC_CONNECTED upon addition of the SCG, the SCG can be either suspended or not suspended by configuration.
Proposal 3: The UE supports at most one suspended or activated SCG, in Rel17.
Proposal 4: An RRC based mechanism should be used to inform the UE of activation/deactivation of the SCG.
Proposal 5: The temporary RS resources and temporary CQI report configuration should be introduced to support the efficient activation/deactivation of SCell for NR CA which should be configured per BWP in SCell.
Proposal 6: RAN2 is requested to discuss whether fast SCell activation objective applies to SpCell.
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