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1.	Introduction
In RAN2 #89 meeting, RAN2 started to discuss Work Item on LTE Carrier Aggregation Enhancement Beyond 5 Carriers [RP-142286]. In that meeting, RAN2 decided to support Activation/Deactivation mechanism on an SCell configured with PUCCH, i.e., PUCCH SCell, because a PUCCH SCell is also an SCell.
Agreements in RAN2 #89
· 7 Activation/Deactivation should be supported for PUCCH SCell.
· 7a While PUCCH SCell is deactivated, the other SCells belonging to that PUCCH SCell should not be activated. The eNB can manage the activation/deactivation status properly, i.e., no additional UE based mechanism is needed.
Assuming that PUCCH transmission shall not be performed on a deactivated PUCCH SCell, Activation/Deactivation status of the PUCCH SCell should be carefully managed because HARQ feedback of all SCells in a PUCCH group will be transmitted via the PUCCH SCell. Otherwise, the PUCCH SCell would be deactivated which seems to require further discussion on UE/Network behaviour.
This contribution discusses how to manage the PUCCH SCell and what to discuss if PUCCH SCell is deactivated by assuming that PUCCH shall not be transmitted on the deactivated PUCCH SCell. 

2.	Discussion
RAN2 agreed that if PUCCH SCell is deactivated, all SCells in the same PUCCH Group should be deactivated. This also implies that if at least one SCell in the PUCCH Group is activated, the PUCCH SCell of the PUCCH Group should be activated.
Since Activation/Deactivation status is controlled by sCellDeactivationTimer as well as Activation/Deactivation MAC CE, it should be first checked whether network is fully able to keep the PUCCH SCell activated if at least one SCell of the same PUCCH Group is activated.
We think it is still possible that the PUCCH SCell becomes deactivated due to, e.g., loss of UL grant, DL assignment, or Activation/Deactivation MAC CE. Moreover, if number of cells increased, it might not be complex to manage the sCellDeactivationTimer of all cells. In this sense, it was FFS whether the UE does not apply the sCellDeactivationTimer to a PUCCH SCell. Also, this motivated introduction of sCellDeactivationTimer in Rel-10 and the situation doesn’t change even with the PUCCH SCell. Therefore, we propose to confirm that the network cannot fully ensure that the PUCCH SCell is in activated status while at least one SCell in the PUCCH Group is activated.
Proposal 1: To confirm that the network cannot ensure the PUCCH SCell is in activated status while at least one SCell of the same PUCCH Group is activated.

With Proposal 1, unless it is specified how to keep the PUCCH SCell activated while at least one SCell in the PUCCH Group is activated, the PUCCH SCell may be deactivated even when at least one SCell in the PUCCH Group is activated. Given that HARQ feedback of all SCells in the PUCCH Group is transmitted only on the PUCCH SCell of that PUCCH Group, it is important to ensure that the PUCCH SCell is activated if at least one SCell in the PUCCH Group is activated. Therefore, it seems not desirable to leave any possibility for the PUCCH SCell to autonomously fall into deactivated status in this case. 
As sCellDeactivationTimer is configured per SCell while the value is common for all SCells, a simple way to prevent the PUCCH SCell from unexpectedly entering to deactivated status is to disable the sCellDeactivationTimer for the PUCCH SCell. This allows for the network to control PUCCH SCell Activation/Deactivation status only by Activation/Deactivation MAC CE, which is aligned with what RAN2 have agreed. 
Therefore, we propose to disable sCellDeactivationTimer for the PUCCH SCell. When to disable or enable the sCellDeactivationTimer can be further discussed, e.g., upon reconfiguration of the SCell. 
Proposal 2: To disable sCellDeactivationTimer of the PUCCH SCell if PUCCH transmission shall not be performed on the deactivated PUCCH SCell.

Even with Proposal 1, one may still think that it could rely on network to keep the PUCCH SCell activated if at least one SCell in the PUCCH Group is activated and Proposal 2 is not needed. In this case, RAN2 need to specify what the UE behaviour would be when the PUCCH SCell becomes deactivated. For example, UE should deactivate all SCells in the PUCCH Group when the PUCCH SCell becomes deactivated by sCellDeactivationTimer expiry. As the eNB is not aware that all SCells in the PUCCH Group is deactivated by the UE, the UE may need to report this to the eNB.
To meet the agreement that ‘While PUCCH SCell is deactivated, the other SCells belonging to that PUCCH SCell should not be activated.’, those aspects should be specified. Otherwise, it is unclear how to handle the PUCCH SCell and SCells in the PUCCH Group when PUCCH SCell becomes deactivated from activated status. We think it is not desirable to intentionally leave unspecified case without any benefit. 
Note that when RAN2 discussed TAT expiry of PTAG, RAN2 decided to specify the UE behaviour upon TAT expiry of PTAG in order to have a clear/complete procedure for handling TAT, TAG, and SCells in TAG, although it is mainly network’s responsibility to keep TAT for PTAG running. 
Proposal 3. In case Proposal 2 is not acceptable, to specify the UE shall deactivate all SCells in the PUCCH Group when the PUCCH SCell is deactivated due to sCellDeactivationTimer expiry.
Proposal 4. RAN2 is kindly asked to discuss whether the UE reports to the eNB that all SCells in the PUCCH Group is deactivated by the UE.

4.	Conclusion
In this contribution, we discussed Activation/Deactivation of PUCCH SCell and has proposed:
Proposal 1: To confirm that the network cannot ensure the PUCCH SCell is always in activated status while at least one SCell of the same PUCCH Group is activated.
Proposal 2: To disable sCellDeactivationTimer of the PUCCH SCell if PUCCH transmission shall not be performed on the deactivated PUCCH SCell.
Proposal 3. In case Proposal 2 is not acceptable, to specify the UE shall deactivate all SCells in the PUCCH Group when the PUCCH SCell is deactivated due to sCellDeactivationTimer expiry.
Proposal 4. RAN2 is kindly asked to discuss whether the UE reports to the eNB that all SCells in the PUCCH Group is deactivated by the UE.
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