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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. This paper aims to discuss the activation/deactivation mechanism in NR and tries to identify possible improvements.
[bookmark: _Ref178064866]Discussion
In LTE if the UE is configured with one or more SCells, the eNB may activate and deactivate the configured SCells upon demand. After the SCell is Configured, the SCell is still in deactivated state. In order for the UE to receive data (PDSCH/PDCCH) on the SCell, it must be activated. 
The network can deactivate any of the activated SCells when there is no more data to be delivered, or if any other condition change for the affected UE. If a SCell is deactivated, the UE maintains the configuration provided by RRC but it is not possible to receive either PDCCH or PDSCH in that SCell.
The activation/deactivation of a SCell can be done by using MAC Control Element and deactivation can also be done by the expiry of the sCellDeactivationTimer.
Further details of the framework of activation/deactivation of a SCell in LTE can be studied in [1] and [2] and is regarded as working satisfactory. With some minor changes, the framework is also believed to be well suited for NR.
[bookmark: _Toc481865909]The framework of Activation/Deactivation of SCells in LTE is satisfactory.
[bookmark: _Toc481581047][bookmark: _Toc481582156][bookmark: _Toc481582911][bookmark: _Toc481591021][bookmark: _Toc481674497][bookmark: _Toc481689321][bookmark: _Toc481865912]The Activation/Deactivation of SCells in NR should reuse the framework of LTE with some adaptations.
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]Acknowledge that from a RAN2 point of view it is beneficial to reduce the delay to enable faster deactivation of SCells in NR.
Similar, but even more complex, 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]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]RAN2 should send an LS to RAN4 asking them to study the delay requirements for SCell activation and deactivation
Deactivation using sCellDeactivationTimer
The MAC entity maintains a sCellDeactivationTimer per configured SCell (except the SCell configured with PUCCH, if any) which deactivates the associated SCell upon its expiry. If the UE receives PDCCH on the activated SCell indicating an uplink grant or a downlink assignment it shall restart the sCellDeactivationTimer associated with the SCell. 
Similarly, if the UE receives PDCCH on the serving cell scheduling the activated SCell (Cross Carrier Scheduling) indicating an uplink grant or a downlink assignment, the UE shall restart the sCellDeactivationTimer associated with the SCell.
The UE (and the network) can deactivate the activated SCell without explicit signaling which is based on sCellDeactivationTimer. This is the amount of time the UE has not received any data on the SCell. However relying on the implicit release using the sCellDeactivationTimer means that the gNB would, even if it wants to deactivate an SCell, wait for the timer to expire which means that the SCell will be deactivated for the timer duration unnecessarily and hence waste UE power. We think this is not a beneficial behavior and instead the gNB would explicitly deactivate the SCell using a MAC CE when it sees that the SCell no longer needs to be activated.
Hence, the main purpose of having implicit deactivation was to solve the error case of lost explicit deactivation command. But, already when the sCellDeactivationTimer was introduced, around RAN2#69bis, questions were raised whether such a complex deactivation timer management was justified for such rare error case. The goal is to reduced UE energy consumption but by the use of DRX the gain will be diminished.
The probability that a UE fails to receive an Activation/Deactivation MAC CE will be minimal by the use of HARQ retransmissions but even so, the gNB could know whether the SCell was indeed deactivated based on SRS and if the SCell was not deactivated the gNB could send another Activation/Deactivation MAC CE to deactivate the cell. Therefore, the sCellDeactivationTimer gives little or no gain for neither the UE nor the network but on the contrary, adds complexity at both the UE and network in maintaining this timer. 
[bookmark: _Toc477993277][bookmark: _Toc477994246][bookmark: _Toc478020927][bookmark: _Toc478074239][bookmark: _Toc478074313][bookmark: _Toc478074352][bookmark: _Toc478127728][bookmark: _Toc478128045][bookmark: _Toc478128145][bookmark: _Toc478128205][bookmark: _Toc478136674][bookmark: _Toc478136913][bookmark: _Toc478136939][bookmark: _Toc478136991][bookmark: _Toc481484978][bookmark: _Toc481581050][bookmark: _Toc481582159][bookmark: _Toc481582915][bookmark: _Toc481591025][bookmark: _Toc481674502][bookmark: _Toc481689325][bookmark: _Toc481865916]Reduce NR complexity by not introducing the sCellDeactivationTimer.
Conclusion
[bookmark: _GoBack]We have the following proposals and observations:
Observation 1	The framework of Activation/Deactivation of SCells in LTE is satisfactory.

Proposal 1	The Activation/Deactivation of SCells in NR should reuse the framework of LTE with some adaptations.
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	Reduce NR complexity by not introducing the sCellDeactivationTimer.
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