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1 Introduction
In RAN2 #89 meeting, RAN2 has made some progress on PUCCH on SCell. Regarding activation/deactivation, RAN2 agreed:

· 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.
However there are still some open issues:
·  FFS whether the UE does not apply the SCell deactivation timer to a PUCCH SCell.
·  FFS: When PUCCH on an SCell is configured, the PUCCH SCell shall be initially deactivated and then explicitly activated by the eNB. 
In this contribution, we discuss remaining issues on activation/deactivation.
2 Discussion
2.1 SCell deactivation timer
In last RAN2 meeting, we discussed whether deactivation timer could be reused for PUCCH SCell. Some issues were raised:

· Issue 1: Deactivation MAC CE for SCell may be lost; or

· Issue 2: The deactivation timer of PUCCH SCell may be expired early than other SCells due to packet loss;

To solve the issue 1, the eNB could send deactivation command for PUCCH SCell and it’s SCells in the same MAC CE. 
Therefore we only discuss how to handle issue 2 in this section. 4 options are on the table:
Option 1:The UE does not apply the SCell deactivation timer to a PUCCH SCell;

Option 1 could solve the concerns on issue 2. However this option requires different activation/deactivation procedure for PUCCH SCell and non-PUCCH SCell. The deactivation timer was introduced in order to reduce signalling overhead and ensure the SCell can be deactivated especially when the explicit deactivation signalling is not reliable for bad channel condition. Obviously the option 1 cannot get this benefit from the using of deactivation timer. 
Option 2:Reuse current SCell deactivation timer for the PUCCH SCell; 
Option 2 does not require special handling for PUCCH SCell. Regarding the issue 2, the eNB could send more packets to PUCCH SCell in order to avoid that the deactivation timer of PUCCH SCell expires earlier. 
Option 3: Introduce PUCCH SCell specific deactivation timer value;
In this option, the deactivation timer length is configured per SCell instead of per UE. Option 3 also requires different handling on activation/deactivation procedure for PUCCH SCell and non-PUCCH SCell. A new IE for PUCCH SCell specific deactivation timer shall be introduced for PUCCH SCell. With this option, the eNB has more flexibility in selection of deactivation procedure for the PUCCH SCell. If the deactivation timer is set with infinite value for the PUCCH SCell, the option 3 is same as option 1. Otherwise the option 3 will be similar as the option 2.
Option 4: Any data scheduling for SCells belonging to the PUCCH cell group shall trigger the restart of the PUCCH SCell deactivation timer;
Option 4 is that the SCell deactivation timer for PUCCH SCell should be restarted if any deactivation timer of SCells belonging to that PUCCH SCell is restarted. Option 4 also requires different handling on activation/deactivation procedure for PUCCH SCell and non-PUCCH SCell. But option 4 could get the benefits by using the deactivation timer. Option 4 could solve issue 2 easily.
Based on the analysis above, we prefer option 4 since it can avoid the issue 2 and get the benefit by using the SCell deactivation timer. 
Proposal 1:  Any data scheduling for SCells belonging to the PUCCH cell group shall trigger the restart of the PUCCH SCell deactivation timer.

2.2 PUCCH SCell & SCells status upon PUCCH SCell addition or change
In last RAN2 meeting we discussed whether PUCCH SCell shall initially be deactivated and then explicitly activated by the eNB upon PUCCH SCell addition or change. RAN2 cannot achieve conclusion because companies have different understanding on ambiguous time upon PUCCH SCell addition or change. 
In this section, we take two PUCCH as example, i.e. PCell and one PUCCH SCell. Existing SCells belong to PCell group.
There are mainly following scenarios:

Scenario 1: PCell group is untouched; add a new SCell  as PUCCH SCell;
Scenario 2: PCell group is touched; configure existing SCell (activation or deactivated) as a PUCCH SCell;
Scenario 3: PCell group is touched; configure existing SCell (activation or deactivated) as a PUCCH SCell and move existing SCell (activation or deactivated) into this PUCCH SCell group;

Scenario 3 can cover scenario 1 and 2, therefore in following part we mainly focus on scenario 3. Scenario 3 has 4 sub-scenarios:

Sub-scenario 1: Existing activated SCell 1=> PUCCH SCell;






Existing activated SCell 2=> PUCCH SCell group;

Sub-scenario 2: Existing activated SCell 1=> PUCCH SCell;






Existing deactivated SCell 2=> PUCCH SCell group;

Sub-scenario 3: Existing deactivated SCell 1=> PUCCH SCell;






Existing deactivated SCell 2=> PUCCH SCell group;

Sub-scenario 4: Existing deactivated SCell 1=> PUCCH SCell;






Existing activated SCell 2=> PUCCH SCell group;
According to agreement “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.”, sub-scenario 4 can be excluded. The eNB has to deactivate existing activated SCell first, and then move it to PUCCH SCell group.
Regarding how to handle the PUCCH SCell or SCell status upon PUCCH SCell addition/change, there are two options:
Option 1: deactivate SCell first and then configure it as PUCCH SCell, or move it to PUCCH SCell group;

Deactivation in Option 1 could be done by:

· Release/addition SCell in the same RRC message or
· Separate MAC command to deactivate the SCell;
For option 1, ambiguous period could be avoided; however there will be longer interruption time because as specified in RAN4 24/32ms would be needed for activation.

Option 2: Keep SCell status unchanged;

For option 2, during the reconfiguration procedure, ambiguous period exists since the eNB does not know whether the UE will follow PCell or PUCCH SCell. For instance, the eNB does not know which PUCCH the UE will use for HARQ feedback or CQI reporting. In addition, CQI could be transferred via PUSCH, during the ambiguous period if CQI reporting of the concerned SCell is triggered, and PUSCH is scheduled in PCell group, the eNB has no idea whether PUSCH will contain CQI or not. Therefore, option 2 might cause complicate PUSCH and PUCCH decoding at eNB. One possible implementation will be that the network just avoids to schedule the UE in ambiguos period.
The interruption time/ambiguous period for option 1 and option 2 is shown in table 1 as below:

Table 1: ambiguous time/ interruption time
	Sub-Scenario
	Options
	Ambiguous time/ interruption time for PCell
	Ambiguous time/ interruption time for SCell 1
	Ambiguous time/ interruption time SCell 2

	1 

Existing activated SCell 1=> PUCCH SCell;

Existing activated SCell 2=> PUCCH SCell group
	Option 1
	0
	39-52ms

RRC:15-20ms

Activation:24-32ms 
	39-52ms

RRC:15-20ms

Activation:24-32ms 

	
	Option 2
	RRC:15-20ms
	RRC:15-20ms 
	RRC:15-20ms 

	2
Existing activated SCell 1=> PUCCH SCell;

Existing deactivated SCell 2=> PUCCH SCell group;
	Option 1
	0
	39-52ms

RRC:15-20ms

Activation:24-32ms
	N/A

	
	Option 2
	RRC:15-20ms
	RRC:15-20ms 
	N/A

	3
Existing deactivated SCell 1=> PUCCH SCell;

Existing deactivated SCell 2=> PUCCH SCell group;


	Option 1
	0
	N/A 
	N/A 

	
	Option 2
	0
	N/A 
	N/A 


Based on the analysis above, option 2 has short interruption time on SCells of PUCCH SCell group. However it may introduce unnecessary ambiguous time on PCell and other SCells of PCell group. We consider the eNB could choose how to handle the PUCCH SCell and normal SCells based on different scenarios, therefore we propose: 
Proposal 2: The activation/deactivation status of PUCCH SCell could be kept upon PUCCH SCell addition/change procedure, i.e. the new PUCCH SCell is activated if its original status is activated before becomes the PUCCH SCell.  

Proposal 3: If the status of PUCCH SCell is activated, the activation/deactivation status of normal SCell belonging to the PUCCH SCell group could be kept upon PUCCH SCell addition/change.
3 Conclusion
In this contribution, we discuss open issues on the handling of activation/deactivation on PUCCH SCell and normal SCell upon PUCCH SCell addition/change. Based on the discussion, we have the following proposals:

Proposal 1:  Any data scheduling for SCells belonging to the PUCCH cell group shall trigger the restart of the PUCCH SCell deactivation timer.
Proposal 2: The activation/deactivation status of PUCCH SCell could be kept upon PUCCH SCell addition/change procedure, i.e. the new PUCCH SCell is activated if its original status is activated before becomes the PUCCH SCell.  

Proposal 3: If the status of PUCCH SCell is activated, the activation/deactivation status of normal SCell belonging to the PUCCH SCell group could be kept upon PUCCH SCell addition/change.
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