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1 Introduction
In the previous RAN2 meetings, there have been some agreements on activation/deactivation of PUCCH SCell[1][2].  However, the deactivation timer issue on PUCCH SCell is still FFS. In this contribution, we discuss this issue and provide our view on it. 

2 Discussion
In RAN2 89 meeting, it was decided to support activation/deactivation for PUCCH SCell because a PUCCH SCell is also a SCell[3]. In that meeting, it was also agreed that 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 . In RAN2 89bis meeting, there was additional agreement that initial state for a newly added SCell configured with PUCCH is deactivated. It was also the same behaviour as a normal SCell.
For a normal SCell which supports activation/deactivation, there are two methods to deactivate the SCell. First, explicit MAC signalling can be used to deactivated the SCell. In addition to the explicit method by the deactivation MAC CE, the SCell can be deactivated implicitly by deactivation timer on SCell[4]. UE can rely on the deactivation timer if the explicit deactivation command is lost or is not provided by the eNB. 
Considering that PUCCH SCell is also a SCell, it is natural that PUCCH SCell also has two methods to utilize the benefit of implicit deacactivation.
Proposal 1: To utilize the benefit of implicit deactivation, PUCCH SCell should support two methods like a normal SCell.
However, the UE maintains one sCellDeactivationTimer per SCell with a common value across SCells. Therefore, the sCellDeactivationTimer for a PUCCH SCell may expire causing the PUCCH SCell to be deactivated which other SCells within the PUCCH Group are still active.
To prevent this problem, there are several possible options proposed in RAN2 89bis meeting[4][5][6][7][8]. 
Option 1: UE does not configure a deactivation timer to the PUCCH SCell.
Option 2: UE still configures a deactivation timer to the PUCCH SCell, but does not trigger the deactivation procedure and restarts the deactivation timer if there are any other activated SCells at the same PUCCH group when the deactivation timer of PUCCH SCell expires.
Option 3: When the deactivation timer of PUCCH SCell expires, the other SCells belonging to that PUCCH SCell should also be deactivated by the UE autonomously
Option 4: Introduce per SCell deactivationTimer value for PUCCH SCell
Option 5: Any data scheduling for SCells belonging to the PUCCH cell group shall trigger the restart of the PUCCH SCell deactivation timer
Option 6: It is up to eNB implementation to avoid the deactivation timer on PUCCH SCell expiring earlier than other SCells in the same PUCCH cell group.
Each option may have pros and cons. Except option1 all the options support the implicit deactivation. Therefore, we propose that RAN2 discuss the proper deactivation timer behaviour to utilize the benefit of implicit deactivation.
Proposal 2: RAN2 is kindly asked to discuss deactivation timer behaviour to utilize the benefit of implicit deactivation.

3 Conclusion
In this paper, the deactivation timer issue on PUCCH SCell is discussed, and we propose the followings:
Proposal 1: To utilize the benefit of implicit deactivation, PUCCH SCell should support two methods like a normal SCell.
Proposal 2: RAN2 is kindly asked to discuss deactivation timer behaviour to utilize the benefit of implicit deactivation.
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