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1 Introduction

In RAN2 #89meeting, the activation and deactivation for PUCCH SCell is discussed and have the following agreements:
· Activation/Deactivation should be supported for PUCCH SCell.
· 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 existing CA, besides the eNB sending the activation/deactivation MAC CE to activate/deactivate the SCells, there is also one deactivation timer for each scell maintained in the UE to control the activation/deactivation status. The deactivation timer and the activation/deactivation MAC CE work together in MAC layer to control the activation and deactivation status of the SCell. But it is still FFS whether the UE does not apply the SCell deactivation timer to a PUCCH SCell. 
In this contribution, the need of the deactivation timer for PUCCH SCell is discussed and the UE behaviour when the deactivation timer for PUCCH SCell expires.
2 Discussion
2.1 Need of deactivation timer on PUCCH SCell

In the existing  CA,  the eNB will decide the activation /deactivation status of the SCells based on many factors such as the radio condition, data amount, cell load etc. The deactivation timer can be used to recover the error cases (e.g. PDCCH loss, MAC deactivation CE loss etc.) as well as to reduce the MAC deactivation CE overhead. 
The activation/deactivation is supported for the PUCCH SCell, therefore there still exists the possible error cases where the MAC deactivation CE and corresponding PDCCH is not correctly recevied by the UE. The deactivation timer on PUCCH SCell in UE is still needed to recover such error cases, especially for the case that the worse radio condition continues for a period during which the UE can’t receive the eNB correctly. In addition , the deactivation timer on PUCCH SCell also has the advantage of reducing the explicit MAC deactivation CE overhead when the eNB  needs to deactivate the PUCCH SCell by just letting the deactivation timer expires as well as the SCells in the PUCCH group and know the deactivation timer in the UE will expire. Therefore we have the following proposal:
Proposal 1: Deactivation timer is supported on PUCCH SCell 
2.2 The Effect and Action of SCells in PUCCH group 
In existing CA, the deactivation timer is carrier dependent and each timer can performed separately to control the status of each SCell.  If deactivation timer is supported on PUCCH SCell,  the timer expiration of PUCCH SCell will have effect on the other SCell in the PUCCH group since it is agreed in RAN 2#89 that:

While PUCCH SCell is deactivated, the other SCells belonging to that PUCCH SCell should not be activated.  
As we mentioned before, both the eNB and the UE will maintain the deactivation timer for each SCell, if the eNB knows the timer will expire in the coming TTIs and doesn’t want to deactivate the PUCCH SCell and/or the SCells  in the PUCCH group , it will  assign a UL/DL assignment or MAC Activation command for the PUCCH SCell to restart the timer to avoid the deactivation timer expiration, Otherwise, the UE will consider the purpose of the eNB is to deactivate the PUCCH SCell as well as all the other Scells in the PUCCH group.Therefore to be aligned with the agreement when the deactivation timer of the PUCCH SCell expires, the other SCells belonging to that PUCCH SCell should also be deactivated by the UE autonomously.   
Moreover, if the eNB decide not to deactivate some of  SCells in the PUCCH group , it will have reconfigured the PUCCH resources on PCell or other SCell for  the UCI of  these Scells before the timer expiration. Then UE will only deactivate the PUCCH SCell and the remaining SCells without getting reconfiguration in the group when the timer expiration. 

However, as before, it may also possibly be that the PDCCH containing the UL/DL assignment or MAC activation command is not received by the UE.  This is a rare occurrence and it is proposed that no further enhancement is required for this case.
Propopal 2:  When the  deactivation timer of PUCCH SCell  expires, the other SCells belonging to that PUCCH SCell should also be deactivated by the UE autonomously.

3 Conclusion

It is recommended that RAN 2 discusses the following observation and proposal:
Proposal 1: Deactivation timer on PUCCH SCell is supported 

Propopal 2: When the  deactivation timer of PUCCH SCell  expires,  the other SCells belonging to that PUCCH SCell should also be deactivated by the UE autonomously.

4 References
[1] RP-142286 LTE Carrier Aggregation Enhancement Beyond 5 Carriers
[2] RP-141997
[3]RAN2#89 meeting minutes
