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1.	Introduction
In RAN2 #89, RAN2 started to discuss Work Item on LTE Carrier Aggregation Enhancement Beyond 5 Carriers [RP-150277]. 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. In RAN2 #89bis, RAN2 further discussed handling of Activation/Deactivation status of PUCCH SCell upon addition/removal/reconfiguration. What RAN2 agreed are that: 
	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.
Agreements in RAN2 #89bis
· 2 Rely on eNB implementation to deactivate an SCell when its PUCCH is remapped to a deactivated PUCCH SCell.
· 3 Initial state for a newly added SCell configured with PUCCH is deactivated.
· 4 Reconfiguring PUCCH does not change SCell activation/deactivation state:
· add or remove PUCCH configuration to an existing SCell with configured UL (PUSCH) does not change its activation/deactivation state
· reconfiguring an existing SCell to another PUCCH group does not change its activation/deactivation state



In this contribution, we investigate whether eNB can always keep the PUCCH SCell in activated status as long as there is at least one activated SCell in the same PUCCH Group. Then, we discuss how to ensure that PUCCH SCell is kept activated if one SCell is activated in the same PUCCH Group.

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 in 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. Loss of Activation/Deactivation MAC CE motivated introduction of sCellDeactivationTimer in Rel-10 and the situation doesn’t change even with the PUCCH SCell. Also, this was the reason why it was FFS whether the UE does not apply the sCellDeactivationTimer to a PUCCH SCell. Moreover, if number of cells increased, it might be complex to manage the sCellDeactivationTimer of all cells. Accordingly, we would like 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.
Observation: The network cannot ensure the PUCCH SCell is in activated status while at least one SCell of the same PUCCH Group is activated.

With above observation, 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. Considering that the PUCCH SCell performs a special role of delivering HARQ feedback of all SCells in the PUCCH Group, it seems not desirable to leave any possibility for the PUCCH SCell to autonomously fall into deactivated status due to expiry of sCellDeactivationTimer. 
In RAN2 #89bis, several options were provided including:
· Option 1: Do not apply sCellDeactivationTimer for the PUCCH SCell. [R2-151252, R2-151490, R2-151495, R2-151533, R2-151647, R2-151658] 
· Option 2: Restart sCellDeactivationTimer of the PUCCH SCell upon restart of the sCellDeactivationTimer of any SCell in the PUCCH Group. [R2-151330, R2-151377]
· Option 3: Restart sCellDeactivationTimer of the PUCCH SCell upon expiry of the sCellDeactivationTimer of the PUCCH SCell if there is at least one activated SCell in the PUCCH Group. [R2-151093]
· Option 4: Introduce per cell sCellDeactivationTimer value in Rel-13. [R2-151130]

As sCellDeactivationTimer is configured per SCell while the value is common for all SCells, Option 1 is a simple means for the UE to prevent the PUCCH SCell from unexpectedly entering into deactivated status. This enables eNB to fully control PUCCH SCell Activation/Deactivation status by using Activation/Deactivation MAC CE. In Option 1, the UE has a common behaviour between PUCCH Groups regarding handling of sCellDeactivationTimer of the cell configured with PUCCH, i.e., the UE does not apply sCellDeactivationTimer for PCell and PUCCH SCell. However, RAN2 may need to further discuss, e.g., how to handle sCellDeactivationTimer upon reconfiguring PUCCH for the PUCCH SCell.
Both Option 2 and Option 3 can also ensure that sCellDeactivationTimer of the PUCCH SCell is always running while at least one SCell is activated in the PUCCH Group. However, these options bring different UE behaviour between PUCCH Group of PCell and PUCCH Group of PUCCH SCell regarding handling of sCellDeactivationTimer of the cell configured with PUCCH. Moreover, given that using sCellDeactivationTimer is a kind of fall back mechanism to cope with Activation/Deactivation MAC CE loss, keeping the sCellDeactivationTimer while having additional mechanism in order for the eNB to fully control the Activation/Deactivation only by Activation/Deactivation MAC CE seems to be contradict each other. 
[bookmark: _GoBack]Option 4 was once proposed in Rel-12 to save UE power consumption and discussed in RAN2 #86 and #87 [R2-142483, R2-143789]. At that time, many companies were not convinced whether independent sCellDeactivationTimer value could give a benefit of power saving in real world, hence not agreed. In Rel-13 CA enhancement scope, supporting per cell sCellDeactivationTimer value only to configure an infinity value for one PUCCH SCell seems not to be so necessary. 
We think Option 1 is simple and directly resolves the issue regarding sCellDeactivationTimer of PUCCH SCell. 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 1: To disable sCellDeactivationTimer of the PUCCH SCell if PUCCH transmission shall not be performed on the deactivated PUCCH SCell.

3.	Conclusion
In this contribution, we discussed Activation/Deactivation of PUCCH SCell and has proposed:
Observation: 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 1: To disable sCellDeactivationTimer of the PUCCH SCell if PUCCH transmission shall not be performed on the deactivated PUCCH SCell.
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