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1. Introduction
In RAN2#89 meeting, some agreements on PUCCH SCell activation/deactivation was achieved.
	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. 


Currently there are two methods to deactivate a SCell, explicit method via deactivation MAC CE and implicit way via deactivation timer on SCell. There is no problem on the explicit method, but for the implicit method, it is still FFS. We discuss on this issue in the contribution.
2. Discussion
2.1 Solutions

The deactivation timer is configured per UE and maintained per SCell based on the PDCCH/PDSCH/PUSCH transmission on it. If there is no data transmission for a while on PUCCH SCell but on other SCell in the same PUCCH cell group, the PUCCH SCell will enter deactivated state earlier than the other SCell due to its deactivation timer expiry. Figure-1 gives an example on the problem. In this example, SCell-1 and SCell-2 are in the same PUCCH cell group.
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Figure-1 Problem on implicit deactivation mechanism
To resolve this problem, the following three solutions can be considered.

· Solution 1: Avoid deactivation timer on PUCCH SCell expiring via eNB scheduling 
According to the current mechanism, eNB can prevent deactivation timer on PUCCH SCell expiring by scheduling data transmission. There are three triggers to restart a deactivation timer of one SCell in MAC spec:
-
Trigger 1: the UE receives an Activation/Deactivation MAC CE in this TTI activating the SCell;

-  Trigger 2: PDCCH on the activated SCell indicates an uplink grant or downlink assignment; 

-
Trigger 3: PDCCH on the Serving Cell scheduling the activated SCell indicates an uplink grant or a downlink assignment for the activated SCell.
The eNB can utilize these triggers to restart the deactivation timer on PUCCH SCell before it expires. To resolve the problem in Figure-1, eNB can schedule data first on SCell-1 on t1, or sends SCell-1 activation MAC CE to restart the SCell-1 deactivation timer on t1.
· Solution 2: Define a new trigger to restart deactivation timer on PUCCH SCell
Besides the current triggers, the deactivation timer on PUCCH SCell is restarted when the deactivation timer on other SCells in the same PUCCH cell group is restarted. In other words, the deactivation timer on PUCCH SCell likes the deactivation timer of the PUCCH cell group. In the example given in Figure-1, the deactivation timer on PUCCH SCell-1 is restarted on t1.
· Solution 3: Disable deactivation timer on PUCCH SCell 
PUCCH SCell can only be deactivated via explicit deactivation MAC CE. When deactivation timer is configured, it is not applied on PUCCH SCell.
2.2 Comparison
The comparisons of the three solutions are given from the following aspects:

· MAC signaling load

One reason to introduce deactivation timer is to save activation/deactivation MAC CE. Since the implicit deactivation method is not supported on PUCCH SCell in solution 3, solution 3 would bring more MAC signaling load than solution 1 and 2.
· Power saving

Another reason to introduce deactivation timer is good for power saving. In case of deactivation MAC CE loss, deactivation timer can also push SCell into deactivated state in time. From this point, solution 1 and 2 are better than solution 3. Comparing solution 1 and solution 2, in the example in Figure-1, during T2, in solution 1 only PUCCH SCell-1 is in activated, but in solution 2 both PUCCH SCell-1 and SCell-2 are in activated. Hence, solution 1 is better than solution 2.
· Implementation complexity

Solution 1 relies on eNB scheduling. For UE there is no complexity; for eNB, it will not bring extra complexity, since PUCCH SCell is the most important cell than others in the same PUCCH cell group, and eNB treats PUCCH SCell with higher priority, including the data scheduling and activation/deactivation. Solution 2 brings new deactivation timer maintenance, which will impact both UE and eNB. Solution 3 is very simple for UE and eNB scheduling, but eNB should also treat the PUCCH SCell deactivation especially. Hence, solution 3 is the simplest solution, and the complexity of Solution 1 is affordable.
· Specification impact
Solution 1 relies on eNB scheduling and there is no spec impact. Solution 2 needs to enhance the deactivation timer maintenance on PUCCH SCell. Solution3 needs to clarify the deactivation timer not applied on PUCCH SCell. Hence, solution 2 would bring more spec impact than other two solutions.

Table-1 gives the summary of the comparisons.
Table-1 Comparisons of three solutions
	
	Solution 1
	Solution 2
	Solution 3

	MAC signaling load
	☆
	☆
	☆☆

	Power saving
	☆☆☆
	☆☆
	☆

	Implementation complexity
	☆☆
	☆☆☆
	☆

	Specification impact
	☆
	☆☆☆
	☆☆


Table-1 gives the summary of the comparisons. Based on it, we propose:
Proposal: 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.
3. Conclusion

According to the analysis in section2, we propose:
Proposal: 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.
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