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1 Introduction
The introduction of PUCCH on SCell calls for new activation/deactivation rules that need to be specified. On this topic, no agreement has been reached yet on how the deactivation timer applies to the SCell configured with PUCCH resources (here referred to as PUCCH-SCell).

In this paper, we analyse different possible options related to the deactivation timer on the PUCCH-SCell and propose our preferred solution.
2 Discussion
Besides the MAC CE deactivation command, a serving cell can be deactivated by the timer sCellDeactivationTimer. The sCellDeactivationTimer is restarted each time the UE sends/receives data on a serving cell and when a cell is (re)activated; hence it will expire if the SCell is not used for data communication for a given period of time. If the timer is configured on the PUCCH-SCells, the eNB would therefore need to schedule the UE on the PUCCH-SCell frequently enough to avoid that the cell becomes deactivated which would impact UCI transmissions related to the SCells mapped to this PUCCH-SCell.

However, depending on the load and priority of the bearers mapped in the PUCCH-SCell, as well as on LBT mechanism in LAA, the eNB might not manage to schedule the PUCCH-SCell frequently enough.
Observation 1 The eNB cannot always schedule the UE frequently enough to ensure that the sCellDeactivationTimer never expires.

To solve this issue, different options can be conceived: 

1. As proposed in [2], the expiry of the deactivation timer of the PUCCH-SCell will cause the expiry of the deactivation timer of all the SCells associated to it.

2. As proposed in [3], whenever the deactivation timer of an SCell is restarted, the deactivation timer of the corresponding PUCCH-SCell shall be restarted.

3. As proposed in [4], instead of having just one common deactivation timer for all the SCells as in legacy, allow for a dedicated deactivation timer for each SCell. Then, the eNB can set the deactivation timer of the PUCCH-SCell to infinity.

4. As proposed in [5], do not use the deactivation timer for the PUCCH-SCell

Option 1 does not seem to be efficient since deactivation timer expiration of the PUCCH-SCell affects all the SCells mapped to it even though their UL/DL is still scheduled. Option 2 seems to be unnecessary complicated. Option 3 has the advantage over Option 4 of giving the possibility to customize the deactivation timer value for each SCell allowing for some battery saving. 
We therefore propose to introduce a sCellDeactivationTimer for each SCell
Proposal 1 Introduce a sCellDeactivationTimer for each SCell. 

3 Conclusions
In this paper, we have summarized different proposals for how handle the deactivation timer for the PUCCH-SCell.

Based on the above discussion, we propose the following:
Proposal 1
Introduce a sCellDeactivationTimer for each SCell.
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