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1.
Introduction
In this contribution, we discuss two issues; one is the timer-based state transition between dormant SCell and deactivated SCell and the other one is whether the PUCCH SCell can be in dormant state.
2.
Discussion 
2.1
Implicit state transition
In the current LTE, the MAC manages sCellDeactivationTimer per SCell. The MAC starts or restarts sCellDeactivationTimer based on UL/DL scheduling. If there is no UL/DL scheduling for a while the SCell can be considered unused any more. Accordingly, sCellDeactivationTimer is expired and the SCell is deactivated implicitly. The purpose of implicit deactivation is to fall back to deactivated state when SCell deactivation MAC CE is lost. Otherwise, the UE would keep the SCell in active state and unnecessary monitoring of PDCCH on that SCell will consume UE power, which is undesirable.

Introducing dormant SCell state, timer based transition could be considered. However, having an implicit transition anyway adds some complicated UE behaviour and possibly lead to unsynchronized understanding between UE and the eNB. Therefore, the need of implicit transition should be introduced only if a problem is foreseen unless supported. Thus, we would like to see the scenarios in detail below:
Active to Dormant

The motivation of supporting implicit dormant from active is to allow fallback to dormant when dormant command is lost. Different from implicit deactivation, however, if the SCell is moved to dormant state implicitly, the network would not be able to know whether the SCell is moved to dormant state or kept in active state because the UE reports CQI on SCell both in active and dormant state. Thus, implicit dormant of active SCell only adds more unsynchronized understanding of SCell state between the network and the UE, which is not desirable.

In addition, having sCellDeactivationTimer already, it is complicated to have another implicit way to escape from active state. For example, what is the UE behaviour if both sCellDeactivationTimer  and sCellDormantTimer expire at the same time?

Therefore, we propose not to support implicit transition from active state to dormant state.

Proposal 1. Implicit transition from active state to dormant state is not supported.  
Dormant to Deactive
On dormant SCell, the UE always report CQI periodically. Then, it is questionable in which case we can tell that the dormant SCell is unused any more. In our view, it seems not logical to say that the dormant SCell is unused any more just because a certain time has passed given that the traffic would be unpredictable. The purpose of configuring an SCell in dormant state is to be prepared for fast activation in case of a sudden increase of traffic. Therefore, implicit deactivation of dormant SCell seems to contradict to the reason of configuring the SCell in dormant state. In addition, even if the MAC CE for dormant transition is lost, there is no big problem foreseen because the UE is only required to report CQI on dormant state with low power. As the UE doesn’t monitor the PDCCH on the dormant SCell, we see no big difference between dormant SCell and deactive SCell from power consumption perspective. 

Therefore, we propose not to support implicit transition from dormant state to deactive state.

Proposal 2. Implicit transition from dormant state to deactive state is not supported. 
2.2
Dormant state in PUCCH SCell
PUCCH SCell is to transmit HARQ feedback of other SCells included in the same PUCCH group. When PUCCH SCell is introduced, RAN2 decided not to operate sCellDeactivationTimer in order to remove any possibility of implicit transition from active state to deactive state of the PUCCH SCell. In addition, we have specified in TS 36.300 that E-UTRAN ensures that while PUCCH SCell is deactivated, SCells of the same PUCCH group should not be activated.

Given that PUCCH is configured for SCell for CQI report, one may think PUCCH for SR is also configured on dormant SCell. However, configuring PUCCH for CQI report is only for the SCell that is not in use currently. Thus, PUCCH SCell should not be in dormant state. 

Proposal 3. PUCCH SCell can be in dormant state only if there is no activated SCell in secondary PUCCH group.
3.
Conclusion
In this contribution, we discuss the state transition and the dormant state in PUCCH SCell, and made proposal as follows,
Proposal 1. Implicit transition from active state to dormant state is not supported.  
Proposal 2. Implicit transition from dormant state to deactive state is not supported. 
Proposal 3. PUCCH SCell can be in dormant state only if there is no activated SCell in secondary PUCCH group.
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