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1
Introduction
Removal of activation/deactivation of SCells was discussed in RAN2#70 and an email discussion was on the topic was initiated. In this contribution we discuss the alternatives and propose a way forward.  

2
Activation/deactivation
Activation/deactivation mechanism was introduced for carrier aggregation mainly to reduce UE power consumption.  In addition, with activation/deactivation mechanism, SCells can be configured at bearer setup/handover regardless of how good they are. Measurements objects can be configured and A1/A2 will then indicate whether an SCell is viable or not. When it is, it can be activated when the data rate requires doing so. This approach seems especially beneficial to avoid frequent reconfigurations (intra-cell HOs) in scenarios where serving cells have different coverage.
Observation 1: Activation/deactivation is beneficial from power saving point of view and efficiently supports scenarios where serving cells have different coverage.

In the ongoing email discussion on RAN2 reflector, it is claimed that:

“activation/deactivation gains decrease e.g. due to longer state transition times and due to the fact that transmission on other component carriers using the same radio front-end encounters interruptions due to RF re-tuning upon Activation and Deactivation of SCells. Finally, the Activation/Deactivation functionality imposes additional workload on RAN4.”
MAC level activation/deactivation allows switching SCells on/off much faster than would be possible with RRC reconfiguration, thus the state transition times with activation/deactivation are much lower than without activation/deactivation. Therefore, we assume that deactivation will be used much more often than releasing SCell with RRC reconfiguration thus allowing better power saving. With activation/deactivation SCell activity can be controlled with MAC level scheduling function.

Observation 2: Switching SCells on/off is much faster with MAC level activation/deactivation than with RRC reconfiguration.

RF retuning gaps are always needed when the bandwidth of an RF front-end is changed. If the change is done with MAC level activation/deactivation, the timing of the RF retuning and the reception gap due to it is much more predictable than with RRC reconfiguration, unless intra-cell HO is used for SCell (de)configuration. Furthermore, the reception gap with MAC level activation/deactivation is significantly shorter than with RRC reconfiguration (with or without MCI). Furthermore, it should be noticed that RF retuning gaps are not needed when separate RF front-ends are used for PCell/SCells.
Observation 3: Reception gaps due to RF retuning are needed also without MAC activation/deactivation and they are longer without MAC activation/deactivation (due to reconfiguration uncertainty).
Observation 4: RF retuning gaps are not needed when separate RF front-ends are used.

Based on the above observations we propose:

Proposal 1: Keep MAC level activation/deactivation of SCells.

3
Measurements of deactivated SCell 
RAN4 is currently discussing the evaluations needed to define the measurement requirements for deactivated SCells. Two approaches have been considered: defining the requirements in similar manner as inter-frequency measurement requirements or using DRX based requirements. Both approaches are intended to allow UE power saving while maintaining sufficient mobility and carrier aggregation management performance. We see Rel-8/9 DRX based measurement requirements as a good basis for SCell RRM measurements. 

From measurement requirements point of view it would be enough to define a DRX cycle length for deactivated SCells and the UE would carry out the needed measurements to meet the requirements when ever appropriate. Thus no actual DRX pattern would be needed for deactivated SCells. . Requiring too frequent measurements from deactivated SCells omits the power saving benefits, and removes the difference between deactivated and activated state. 
Proposal 2: Define SCell-Long DRX cycle for deactivated SCells for RRM measurement purposes.

Proposal 3: Define measurement requirements for deactivated SCell according to DRX requirements using the SCell-Long DRX cycle.

Proposal 4: Ask RAN4 to evaluate which SCell-Long DRX cycle length(s) would be sufficient to ensure mobility and CA management operation while maintaining the power saving opportunities.
4
Conclusion
Activation/deactivation of SCells was discussed and the following observations were made:
Observation 1: Activation/deactivation is beneficial from power saving point of view and efficiently supports scenarios where serving cells have different coverage.

Observation 2: Switching SCells on/off is much faster with MAC level activation/deactivation than with RRC reconfiguration.

Observation 3: Reception gaps due RF retuning are needed also without MAC activation/deactivation and they are longer without MAC activation/deactivation (due to reconfiguration uncertainty).

Observation 4: RF retuning gaps are not needed when separate RF front-ends are used.

Based on these observations, the following proposal is made:
Proposal 1: Keep MAC level activation/deactivation of SCells.

In order to clarify the RRM measurement requirements for deactivated SCells, the following is proposed:

Proposal 2: Define SCell-Long DRX cycle for deactivated SCells for RRM measurement purposes.

Proposal 3: Define measurement requirements for deactivated SCell according to DRX requirements (with SCell-Long DRX cycle).

Proposal 4: Ask RAN4 to evaluate which SCell-Long DRX cycle length(s) would be sufficient to ensure mobility and CA management operation while maintaining the power saving opportunities.
