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1. Introduction

RAN2#89 has agreed that activation and deactivation should be supported for PUCCH SCell. However, several issues on the details of configuration are FFS, in particular the activation status upon configuration, the activation timeline, and the applicability of deactivation timer.
In this contribution, we discuss these issues and propose solutions.

2. Discussion
The first issue is whether the PUCCH SCell should be in activated mode or not upon RRC configuration. As mentioned above, RAN2 already agreed on activation and deactivation support for PUCCH SCell. 
In legacy CA, a SCell is deactivated when it is configured and has to be activated separately. The difference for PUCCH SCell is that it carriers UL feedback for other SCells in the PUCCH group. However, RAN2 already agreed that it is eNB responsibility to make sure that other SCells belonging to the PUCCH group are not activated while PUCCH SCell is deactivated. Therefore, we can assume that the activation upon configuration for PUCCH SCell has no additional benefit for other SCells in the group given that their activation will have to be done after the PUCCH SCell in either case.
RAN2#89 also agreed that PUCCH SCell can be in a different TAG than PCell. This implies that the downlink timing for PCell cannot be used for PUCCH SCell. Therefore, the UE has to perform RACH to acquire PUCCH SCell timing when not in PTAG. This will have to be accounted for in the activation timeline for PUCCH SCell which will complicate the current specification if activation upon configuration were to happen.
It is also not clear whether there are any benefits of activation upon configuration for PUCCH SCell to justify reversing the legacy CA behaviour. The eNB still has full flexibility to configure and activate this cell. Therefore, we prefer that legacy CA behaviour of being in deactivated mode should also apply to PUCCH SCell. 

Proposal 1: When PUCCH SCell is configured, it will be in deactivated mode, i.e. legacy CA condition will apply.

Assuming that PUCCH SCell is always activated via MAC CE (i.e. not implicitly by RRC Configuration), a second issue is the activation timeline. In legacy CA, when UE receives an activation command for an SCell at subframe n, it has to support CSI reporting at subframe n+8 as described in 36.213 [1]. Furthermore, the UE “shall be capable to transmit valid CSI report” at subframe n+24 or n+34 depending on the detectability of SCell until this time as described in 36.133 [2].
One important difference of PUCCH SCell from the legacy SCell is that the CSI reporting is sent on this cell but not on PCell (this is assuming that RAN1 agrees not to have cross-carrier CSI reporting for different groups). Therefore, the UE can only start sending the CSI after it completes time synchronization with PUCCH SCell, which is not the case with regular SCell activation where CSI is sent on PCell. Since this introduces additional processing time on the UE, the same activation timeline requirement for regular SCell should not be imposed. Therefore, we propose that the requirement for the actions related to CSI reporting at subframe n+8 after receiving an activation command at subframe 8 (in 36.213) should not be applicable to PUCCH SCell.
Proposal 2: The legacy requirement of CSI reporting at 8 subframes after activation command is not applicable to PUCCH SCell. The requirement for the timeline on valid CSI reporting is still applicable. 
If RAN2 agrees on Proposal 2, an LS to RAN1 should be sent to inform of this decision. It is important to note that this change has to impact on the RAN4 requirement on the timeline for sending a valid CSI at subframe n+24 or n+34 after receiving an activation command at subframe n.

The third issue is whether the deactivation timer should apply to PUCCH SCell. The main complication here is that if PUCCH SCell is de-activated, the other SCells in the same PUCCH group should also be de-activated. For the deactivation via MAC CE, RAN2 already decided that eNB will guarantee this dependency. A similar approach could also be applicable here where the UE does not deactivate the PUCCH SCell if other SCells in the same group are activated. This can be achieved for example by checking the activation status of other SCells when sCellDeactivationTimer for PUCCH SCell expires. A simpler way is not to apply the deactivation timer and rely on eNB deactivation. Due to its simplicity, we prefer the second approach.
Proposal 3: Deactivation timer does not apply to PUCCH SCell
3. Conclusions and Proposals
In this contribution, we discussed the open issues on activation and deactivation of PUCCH SCell. The following are proposed:
Proposal 1: When PUCCH SCell is configured, it will be in deactivated mode, i.e. legacy CA condition will apply.

Proposal 2: The legacy requirement of CSI reporting at 8 subframes after activation command is not applicable to PUCCH SCell. The requirement for the timeline on valid CSI reporting is still applicable.
Proposal 3: Deactivation timer does not apply to PUCCH SCell
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