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1 Introduction
One of the objectives of the work item on Multi-RAT Dual-Connectivity and Carrier Aggregation enhancements [1] is as follows:
3. Efficient and low latency serving cell configuration/activation/setup: Minimizing signalling overhead and latency needed for initial cell setup, additional cell setup and additional cell activation for data transmission. [RAN2, RAN1, RAN4, RAN3]

· This objective applies to MR-DC, NR-NR DC and CA

· The objective should consider enhancements when starting from IDLE, INACTIVE mode and CONNECTED mode

In this contribution, we discuss techniques to enable efficient Scell operation.
2 Discussion 

NR supports similar Scell activation and deactivation framework as LTE, i.e., using MAC CE for Scell activation and deactivation.  According to the current RAN4 specification [2], it is specified the following requirements of NR SCell activation latency, which include three parts:

Upon receiving SCell activation command in slot n, the UE shall be capable to transmit valid CSI report and apply actions related to the activation command for the SCell being activated no later than in slot n+ [THARQ + Tactivation_time + TCSI_Reporting]

Therefore, MAC CE based Scell activation and deactivation would incur HARQ delay and signalling processing time thus a long activation/ deactivation delay at about tens of ms would be needed.
When the UE work on the Scell, the UE monitoring PDCCH based on the PDCCH search space sets that are configured with RRC signalling. The semi-static PDCCH search space configuration with RRC signalling may not be sufficient to adapt to UE’s traffic fluctuation. For example, when there’s no data transmission on the Scell for the UE, the UE still needs to monitor the PDCCH search space sets.   
As studied in TR 38.840 efficient Scell operation would be beneficial for the UE’s power saving.  Based on the above discussion,  there are various aspects needs to be considered for efficient Scell operation.

· Reduced Scell activation/deactivation delay

· Fast BWP switching on the Scell 

· Fast PDCCH monitoring adaptation on the Scell

For fast Scell activation/deactivation, instead of using MAC CE signalling, DCI based Scell activation/deactivation has been proposed during the previous RAN1 meetings. It could be expected that with DCI based Scell activation/deactivation, the HARQ delay and signalling processing time would be reduced. 
Furthermore, when a Scell is activated, the UE would use the firstActiveDownlinkBWP or  firstActiveUplinkBWP configured with RRC signalling. Then the UE needs to switch to a BWP with a large bandwidth when the firstActiveDownlinkBWP or  firstActiveUplinkBWP  are not enough. Therefore, additional BWP switching delay is involved in such case. In order to enable fast frequency adaptation, joint Scell activation/deactivation and BWP operation can be considered.  For example, when there is heavy traffic arrive for a UE, a DCI to indicate Scell activation and BWP activation could be send to the UE. By such operation, a proper Scell and an appropriate BWP on the scell could be activated together to fast respond to the UE’s traffic requirements.  
Proposal 1: DCI based Scell activation/deactivation is supported.
Proposal 2: Joint Scell activation and BWP switching is supported.

In addition, after a Scell is activated, PDCCH monitoring reduction on the Scell has been discussed during the previous RAN1 meetings. RAN2 also agreed that the ‘dormancy’ behaviour will be studied as a solution for fast return to SCell utilisation for data transfer. The 'dormancy' behaviour implies that the UE stops monitoring PDCCH but continues other activities such as CSI measurements, AGC and beam management. As discussed in the NR power saving study item and also captured in TR 38.840, PDCCH monitoring periodicity adaptation and PDCCH skipping are promising tools to achieve PDCCH monitoring reduction and significant power saving gain could be expected. Therefore, PDCCH monitoring periodicity adaptation and PDCCH skipping shall be supported on Scell.
Proposal 3: PDCCH monitoring periodicity adaptation and PDCCH skipping shall be supported on Scell.

3 Conclusion

In this contribution, we discussed techniques to enable efficient Scell operation and have the following proposals:
Proposal 1: DCI based Scell activation/deactivation is supported.

Proposal 2: Joint Scell activation and BWP switching is supported.

Proposal 3: PDCCH monitoring periodicity adaptation and PDCCH skipping shall be supported on Scell.
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