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1. Introduction
In RAN#75, the new radio WI was approved [1]. As per the detailed scope, it has CA within NR and DC between E-UTRA and NR. In this paper, we address the activation/deactivation mechanism for them. 
2. Discussion
2.1. Activation/deactivation for NR CA

While CA was introduced in the later release to support wider bandwidth than the initial LTE, such aggregation mechanism will be needed from the first phase for NR. This is because for NR, much wider bandwidth, a few hundred MHz or more will be targeted and such wider bandwidth would be realised by aggregation mechanism as for CA due to the limitation of implementation. In LTE CA, activation/deactivation mechanism was introduced in purpose of UE battery saving. From basic RF principle perspective, such mechanism should be beneficial also for NR and rather essential mechanism since wider bandwidth would mean more battery consumption.
Proposal1: Activation/deactivation is supported for NR CA.

In LTE, SCell activation and deactivation is controlled per CC by explicit indication (MAC CE) and implicit deactivation mechanism (deactivation timer). Such mechanism will be anyway needed also for NR CA. However, since it is not clear yet which layer (MAC or PHY?) is responsible such state management, it is proposed to agree to support in high-level. 
Proposal2: Activation/deactivation is controlled per CC by explicit indication and implicit mechanism for NR CA.
As per implicit mechanism, in LTE CA, the timer value is configured per UE/MAC entity while the actual timer operation is per SCell. In Rel-12 and Rel-13, it was proposed to enhance to support configuring the timer value per SCell [2][3]. The intention was that the appropriated timer value should be different depending on the characteristic of the SCell, e.g., small/macro and licensed/unlicensed. However, they were not agreed finally since there were several objections sticking to the legacy mechanism. Nevertheless, the NR situation is more likely to be suitable such that per CC mechanism would be beneficial from the initial stage. This is because various frequency bands from sub-6GHz to around 30GHz are being targeted for NR deployment, and also LAA like operation will be introduced sooner or later. Thus, we think that configuration of implicit mechanism should be per CC for NR CA. 
Proposal3: Configuration of implicit deactivation mechanism is per CC for NR CA.
2.2. Activation/deactivation for EN-DC

Though it is assumed that the configured SCells are deactivated if NW aims to save more battery, we had an exception for DC such that PSCell cannot be deactivated as for PCell. This is because that DC was designed under the assumption that the MCG Cells and SCG cells are aggregated over non-ideal backhaul in the NW side. If all the SCG SCells including PSCell are deactivated, SeNB would transmit the activation command via MeNB which means that the command experiences the significant delay, i.e., non-ideal backhaul delay and MeNB Uu delay. To realise the dynamic state change of SCG SCell, RAN2 concluded to keep at least one SCG Cell activated always. 

Observation1: The limitation that PSCell cannot be deactivated came from the non-ideal backhaul delay.

On the other hand, EN-DC is assumed to be operated also in the environment where the MCG Cells and SCG cells are aggregated over ideal backhaul or the MCG Cells and SCG cells are co-sited since DC is only the option to aggregate LTE and NR. In this case, the dynamic activation/deactivation of SCG Cells for secondary node even via Master node is possible and battery saving gain as for CA can be obtained. 
Observation2: EN-DC is assumed to be operated also in the environment where the MCG Cells and SCG cells are aggregated over ideal backhaul or the MCG Cells and SCG cells are co-sited.
Therefore, we propose to allow deactivating PSCell for EN-DC.
Proposal4: PSCell can be deactivated for EN-DC.
If Proposal4 is agreeable, it should be clarified whether we need to allow keep other SCells activated while PSCell is deactivated. The similar discussion on such ambiguous situation was held in context of Rel-13 PUCCH SCell and the conclusion was NW ensures that all the serving cells in secondary PUCCH group are deactivated if PUCCH SCell is deactivated. We think that the same principle can be applied for EN-DC. 
Proposal5: NW ensures that all the serving cells in SCG are deactivated when PSCell is deactivated.

3. Summary and Conclusion

In this contribution, we addressed the activation/deactivation for NR CA and EN-DC, and followings are observed and proposed.

For NR CA: 

Proposal1: Activation/deactivation is supported for NR CA.

Proposal2: Activation/deactivation is controlled per CC by explicit indication and implicit mechanism for NR CA.
Proposal3: Configuration of implicit deactivation mechanism is per CC for NR CA.
For EN-DC: 
Observation1: The limitation that PSCell cannot be deactivated came from the non-ideal backhaul delay.

Observation2: EN-DC is assumed to be operated also in the environment where the MCG Cells and SCG cells are aggregated over ideal backhaul or the MCG Cells and SCG cells are co-sited.
Proposal4: PSCell can be deactivated for EN-DC.

Proposal5: NW ensures that all the serving cells in SCG are deactivated when PSCell is deactivated.
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