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1 Introduction 
During RAN2#89 meeting, RAN2 has reached some agreements and also decided that there were still some issues to be discussed further [1]. 
	Activation/Deactivation:
Agreement #1: Activation/Deactivation should be supported for PUCCH SCell;
Agreement #2: While the PUCCH SCell is deactivated in a PUCCH group, SCells belonging to the PUCCH group should not be activated;

Agreement #3:The eNB is supposed t manage the activation/deactivation status;
Agreement #4: No additional UE based mechanism is needed;
Open issues:

1) FFS: whether the UE applies SCell deactivation timer to a PUCCH SCell;
2) FFS: When SCell is configured with PUCCH,  should the PUCCH SCell be initially deactivated and then explicitly activated by the eNB;


In this paper, RRC relevant issues for activation and deactivation of PUCCH Scell will be analyzed further.
2 Discussion
Issue #1: When SCell is configured with PUCCH, should the PUCCH SCell be initially deactivated and then explicitly activated by the eNB?
The issue here is mainly about whether PUCCH can only be configured on deactivated SCell, or PUCCH can also be configured on activated SCell. There are several options for PUCCH configuration and PUCCH SCell activation as following:
Option 1: When SCell is configured with PUCCH, the PUCCH SCell should be initially deactivated and then explicitly activated by the eNB.
Option 2: When SCell is configured with PUCCH, the PUCCH SCell should be initially deactivated and implicitly activated accordingly with PUCCH configuration.
Option 3: PUCCH can be configured on either activated SCell or deactivated SCell.
For option 1 and option 2, for the SCell which will be configured with PUCCH, if it is activated, it should be deactivated explicitly by eNB firstly, then should be explicitly or implicitly activated after PUCCH configuration. Based on the RAN2 agreement #2, it was agreed that “While the PUCCH SCell is deactivated in a PUCCH group, SCells belonging to the PUCCH group should not be activated”, which means that any other activated SCells belonging to the same PUCCH group should also be deactivated firstly and then activated. 
The main difference between option 1 and option 2 is the timing to activate PUCCH SCell. For option 1, there is a gap between PUCCH configuration and PUCCH SCell activation; and for option 2, PUCCH configuration and PUCCH SCell activation can be thought to happen at the same time. Considering the activation delay of SCell [2], option 2 could allow earlier to use the configured PUCCH than option 1. 
Another issue is about the overhead of SCell activation command. Option 1 needs explicit MAC CE activation command from eNB to activate PUCCH SCell after PUCCH is configured and option 2 does not need it. If there are any other SCells grouped into the same PUCCH group, the activation command for those SCells has to be sent anyway even for option 2, and if eNB can activate PUCCH SCell and other SCells in the same PUCCH group in one MAC CE activation command for option 1, it looks the additional activation command can be ignored. But one relevant issue to be noticed is the SCell activation delay for SCells, considering the respective activation delay of SCells, which might cause PUCCH SCell to be activated later than other SCells in the same PUCCH group and then destroy the agreement #2. Then the safe way for option 1 should activate PUCCH SCell firstly and activated other SCells in the same PUCCH group secondly, which makes a little bigger overhead for option 1 than option 2.
Based on the above analysis, it looks option 2 has more advantages than option 1.

For option 3, PUCCH resource can be configured on either activated SCell or deactivated SCell. If PUCCH resource is configured on deactivated SCell, the analysis for option 1 and option 2 can be referred. The analysis for this option 3 should focus on the case to configure PUCCH on an activated SCell. If one SCell is already activated, when PUCCH resource on this SCell is configured, it can be used quickly since the activation delay of SCell should be ignored. But the issue to be cared is that activated SCells, including the SCell to be configured with PUCCH and any other activated SCells to be grouped into one PUCCH group, shall use other PUCCH (e.g. PUCCH on PCell) to deliver UCI information, the handover from previous PUCCH to new PUCCH, some UCI information could be lost, which might cause additional retransmission and performance degradation. 
Based on the above analysis, it looks option 3 has some bad impact to performance.

Then, based on all the analysis for three options, there is the following proposal:

Proposal 1: When SCell is configured with PUCCH, the PUCCH SCell should be initially deactivated and start with activated state upon PUCCH configuration.
Issue #2: How to handle PUCCH resource while deactivation of PUCCH SCell?
How to handle PUCCH resource while deactivating PUCCH SCell has not discussed yet at previous meeting, here PUCCH resource means PUCCH relevant configurations for PUCCH SCell. There could be two options to handle PUCCH resource while deactivating PUCCH SCell as following:
Option 1: PUCCH resource is released while deactivating SCell carrying PUCCH
Option 2: PUCCH delivery stops but PUCCH resource is kept while deactivating SCell carrying PUCCH
The following table gives the comparison for these two options.
	
	Option 1

	Option 2


	PUCCH resource
	PUCCH resource is released while deactivation
	PUCCH resource is kept while deactivation

	PUCCH delivery
	PUCCH delivery is stopped while deactivation
	PUCCH delivery is stopped while deactivation

	PUCCH Group
	PUCCH Group could also be released if PUCCH resource is released since PUCCH SCell and PUCCH Group are configured for offloading purpose, when PUCCH SCell is activated again, the loading condition might be different, and the previous group might not be suitable.
	PUCCH Group should be kept and continue to be used as PUCCH SCell is activated again.

	Timing for deactivation
	There are no any activated SCells in the same PUCCH group while deactivation timer expires or MAC CE indicates deactivation.
	Same with option 1

	Deactivation timer expiration
	Restart deactivation timer of PUCCH SCell in case that there are activated SCells in the same PUCCH group, and keep activation.
	Same with option 1

	Activation again after deactivation
	PUCCH resource configuration firstly, then MAC CE with activation indication
	Existing activation procedure

	Deactivation procedures as SCell defined in [2]
	Kept
	Same with option 1

	Activation procedures as SCell defined in [2]
	kept
	Same with option 1

	Pros
	PUCCH resource can be saved while SCell carrying PUCCH is deactivated.
	The recovery of PUCCH delivery on SCell is fast since existing activation procedure through MAC CE can be used.

	Cons
	More time for PUCCH reconfiguration since RRC reconfiguration procedure is required.
	PUCCH resource could be wasted while SCell carrying PUCCH is deactivated.


Based on the comparison, option 2 looks slightly better than option 1.
Proposal 2: PUCCH delivery stops but PUCCH resource is kept while deactivating PUCCH SCell.
3 Conclusion
Based on the analysis of this paper, there are the following proposals:
Proposal 1: When SCell is configured with PUCCH, the PUCCH SCell should be initially deactivated and start with activated state upon PUCCH configuration.
Proposal 2: PUCCH delivery stops but PUCCH resource is kept while deactivating PUCCH SCell.
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