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Introduction
For UEs in LTE with CA configured, an activation/deactivation mechanism of SCells is supported to enable energy savings for the UE. The activation/deactivation is done either by MAC CE or by the use of a timer.
At RAN2#98 the following were agreed:
Agreements
1. Activation/deactivation is supported for NR CA
1. As in LTE, Activation/deactivation is controlled per CC by explicit indication and implicit mechanism for NR CA
1. Configuration of implicit deactivation mechanism is per CC for NR CA
This paper aims to discuss the activation/deactivation mechanism in NR and tries to identify possible improvements.
Compared to the previous version of this paper (R2-1708182) it is now proposed to set the activation state of the SCell upon configuration.
[bookmark: _Ref178064866]Discussion
[bookmark: _Hlk493512786]In LTE if the UE is configured with one or more SCells, the eNB may activate and deactivate the configured SCells upon demand. Currently, upon configuration of an SCell, the SCell is still in deactivated state. In order for the UE to receive data (PDSCH/PDCCH) on the SCell, it must be activated. If the SCells are instead activated upon configuration a potential reduction of the overall delay would be possible and therefore, also the end user throughput and system performance would increase. The delay reduction of having the SCells activated upon configuration could also result in an energy reduction due to less active time, mitigating some of the arguments of the energy cost of having the SCells activate upon configuration. 
In LTE there is a ongoing work item where it is discussed to allow to activate SCells upon configuration. We assume that the same should be possible in NR, hence we propose.
[bookmark: _Toc493855348][bookmark: _Toc494232387][bookmark: _Toc485196078][bookmark: _Toc485196079][bookmark: _Toc485196080][bookmark: _Toc485196081][bookmark: _Toc481581047][bookmark: _Toc481582156][bookmark: _Toc481582911][bookmark: _Toc481591021][bookmark: _Toc481674497][bookmark: _Toc481689321][bookmark: _Toc481865912][bookmark: _Toc485196082][bookmark: _Toc490070800][bookmark: _Toc494272159][bookmark: _Toc494364765][bookmark: _Toc494409983][bookmark: _Toc493855349][bookmark: _Toc494232388]The gNB indicates at addition of an SCell if the SCell shall be activated or deactivated.
Activation/Deactivation using MAC CE
If an LTE UE receives an Activation/Deactivation MAC CE in subframe #n deactivating the SCell, certain delay requirements in [1] states that the UE shall deactivate the SCell no later than in subframe #n+8 regardless of the number of SCells the deactivating command applies to. In NR due to improved processing capabilities it is our belief these delay requirements can be reduced to enable faster deactivation of SCells in NR. Further, in [3], CA enhancements have been discussed where the activation delay is one issue discussed
RAN2 should agree on having this delay requirement reduced but leave it up to RAN4 to agree on the actual numbers. 
[bookmark: _Toc481674498][bookmark: _Toc481581048][bookmark: _Toc481582157][bookmark: _Toc481582912][bookmark: _Toc481591022][bookmark: _Toc481674499][bookmark: _Toc481689322][bookmark: _Toc481865913][bookmark: _Toc485196083][bookmark: _Toc490070801][bookmark: _Toc493855350][bookmark: _Toc494232389][bookmark: _Toc494272160][bookmark: _Toc494364766][bookmark: _Toc494409984]Acknowledge that from a RAN2 point of view it is beneficial to reduce the delay to enable faster deactivation of SCells in NR.
Similar, if an LTE UE receives an Activation/Deactivation MAC CE in subframe #n activating the SCell, the delay requirements in [1] depends on if certain conditions are met in each SCell, if PUCCH is configured and also the number of SCells configured. In NR due to improved processing capabilities it is our belief these delay requirements can be reduced to enable faster activation of SCells in NR. RAN2 should agree on having these delay requirements reduced but leave it up to RAN4 to agree on the actual numbers.
[bookmark: _Toc481581049][bookmark: _Toc481582158][bookmark: _Toc481582913][bookmark: _Toc481591023][bookmark: _Toc481674500][bookmark: _Toc481689323][bookmark: _Toc481865914][bookmark: _Toc485196084][bookmark: _Toc490070802][bookmark: _Toc493855351][bookmark: _Toc494232390][bookmark: _Toc494272161][bookmark: _Toc494364767][bookmark: _Toc494409985]Acknowledge that from a RAN2 point of view it is beneficial to reduce the delay to enable faster activation of SCells in NR.
[bookmark: _Toc481582914][bookmark: _Toc481591024][bookmark: _Toc481674501][bookmark: _Toc481689324][bookmark: _Toc481865915][bookmark: _Toc485196085][bookmark: _Toc490070803][bookmark: _Toc493855352][bookmark: _Toc494232391][bookmark: _Toc494272162][bookmark: _Toc494364768][bookmark: _Toc494409986]RAN2 should send an LS to RAN4 asking them to study the delay requirements for SCell activation and deactivation.
To deactivate the SCell the sCellDeactivationTimer can be used to deactivate the SCell upon expiry. It is our view that this timer can be reused in NR. Current values for this timer are in between 20 and 1280 milliseconds and should be sufficient also for NR.
[bookmark: _Hlk494203791][bookmark: _Toc494232392][bookmark: _Toc494272163][bookmark: _Toc494364769][bookmark: _Toc494409987]NR should adopt the sCellDeactivationTimer and its configurable values.
Conclusion
We have the following proposals:
[bookmark: _GoBack]Proposal 1	The gNB indicates at addition of an SCell if the SCell shall be activated or deactivated.
Proposal 2	Acknowledge that from a RAN2 point of view it is beneficial to reduce the delay to enable faster deactivation of SCells in NR.
Proposal 3	Acknowledge that from a RAN2 point of view it is beneficial to reduce the delay to enable faster activation of SCells in NR.
Proposal 4	RAN2 should send an LS to RAN4 asking them to study the delay requirements for SCell activation and deactivation.
Proposal 5	NR should adopt the sCellDeactivationTimer and its configurable values.
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