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1 Introduction
In last two RAN1 meetings, timer based deactivation of the secondary carrier is proposed by several companies. The main motivation is for power saving for 4C-HSDPA capable UE. This contribution continues discussing this issue and presents our viewpoints. 
2 Discussion
Timer based deactivation of the secondary carrier is actually an implicit carrier deactivation solution. The trigger of the implicit carrier deactivation is based on deactivation timer. When data inactivity happens, it is enough to keep monitoring part of downlink carriers including primary carrier for possible data reception following the DRX cycle. UE can entirely stop receiving from other secondary carriers and deactivate them implicitly for power saving. Compared to DRX, deactivation of these secondary carriers can bring more potential gains on power saving. 
Once a UE enters DRX cycle upon expiry of the Inactivity_Threshold_for_UE_DRX_cycle timer, it starts the deactivation timer on a secondary carrier. When it expires, the secondary carrier is deactivated. The introducing of deactivation timer could make the deactivation more reliable. It is a little rough that the secondary carrier is deactivated as soon as the UE enters DRX cycle, especially when the value of Inactivity_Threshold_for_UE_DRX_cycle is configured very small. 
For the case of Dual-Band 4C-HSDPA, the implicit deactivation could be band specific or carrier specific:

· Band specific: The deactivation timer is configured per band. Once the timer on one band expires, all the secondary carriers that belong to this band are deactivated.  
· Carrier specific: The deactivation timer is configured per secondary carrier. When the timer on one secondary carrier expires, only this secondary carrier is deactivated. 
For Dual-Band 4C-HSDPA, a UE normally needs two power-consuming receivers. The UE should keep a receiver turned on as long as at least one downlink carrier needs to be received through this receiver. Therefore, deactivating only part of the carriers that belong to the same band would not result in so much power savings. Therefore, the carrier specific deactivation seems not quite necessary. Besides, band specific deactivation is simpler from specification and implementation point of view. It is preferred that the implicit deactivation could be band specific. Obviously, the primary carrier cannot be deactivated. The receiver for the band that contains primary carrier cannot be turned off. Thus, all the carriers on the band not including primary carrier can be implicitly deactivated simultaneously based on a common configured deactivation timer.
Proposal 1: The carriers on the band not including primary carrier can be implicitly deactivated simultaneously when the UE enters DRX cycle.

Proposal 2: Implicit deactivation is based on expiry of a common deactivation timer initiated after the UE enters DRX cycle.
The configuration of deactivation timer has assured deactivation reliability to a certain extent. It avoids the undesired deactivation due to a short period of data inactivity. When it expired, the deactivated carriers may not need to “stand by” for re-activation upon data reception on the band that contains the primary carrier. These carriers could be absolutely deactivated, and could be activated again explicitly over the legacy HS-SCCH order. 
Proposal 3: The activation of implicitly deactivated carriers is performed explicitly via the legacy HS-SCCH order.
The implicit deactivation is performed automatically by the UE. Thus, the activation/deactivation status of secondary carriers needs to be checked by the scheduler based on the timer. In order to tradeoff between power saving and scheduling complexity, a RRC signaling could be introduced to switch on and off the implicit deactivation so that network can control the switch depending on different strategy.
Proposal 4: The implicit deactivation shall be allowed to be switched on or off through RRC signaling.
The secondary uplink carrier can be activated only if the paired downlink carrier is activated. Timer based implicit deactivation has potential impacted on DC-HSUPA operation. If the implicit deactivation is carrier specific, every secondary downlink carrier is possible to be deactivated implicitly. Once the secondary uplink carrier is active, the implicit deactivation of the paired secondary downlink carrier shall also deactivate the secondary uplink carrier at the same time. As a consequence, the secondary uplink operation will be disrupted. In order to avoid unexpected disruption, a simpler solution is to disallow the implicit deactivation of the secondary downlink carrier associated with an activated uplink carrier, as proposal 5. 
The two uplink carriers of DC-HSUPA are adjacent and belong to the same band. The paired downlink carriers also belong to the same band including primary carrier. If the implicit deactivation is band specific, as proposal 1, DC-HSUPA will not be impacted, since only the carriers on the band not including primary carrier can be implicitly deactivated. Thus, if proposal 1 is agreed, we will not need any solution as proposal 5.  
Proposal 5: Secondary downlink carriers associated with an activated secondary uplink carrier is disallowed to be implicitly deactivated based on deactivation timer.
Timer based implicit deactivation of the secondary carrier can bring power saving not only for 4C-HSDPA capable UE, but also for DB-HSDPA capable UE. It is proposed that timer based implicit deactivation can be applied also to DB-HSDPA for Rel-10 UEs. 
Proposal 6: Timer based implicit deactivation can be applied also to DB-HSDPA for Rel-10 UEs.

3 Conclusion 

In this document, we discuss the implicit carrier deactivation solution. Obvious benefits could be found on the implicit deactivation mechanism. Some detail issues on the procedure are discussed and our viewpoints are proposed that:

Proposal 1: The carriers on the band not including primary carrier can be implicitly deactivated simultaneously when the UE enters DRX cycle.

Proposal 2: Implicit deactivation is based on expiry of a common deactivation timer initiated after the UE enters DRX cycle.
Proposal 3: The activation of implicitly deactivated carriers is performed explicitly via the legacy HS-SCCH order.
Proposal 4: The implicit deactivation shall be allowed to be switched on or off through RRC signaling.
Proposal 5: Secondary downlink carriers associated with an activated secondary uplink carrier is disallowed to be implicitly deactivated based on deactivation timer.
Proposal 6: Timer based implicit deactivation can be applied also to DB-HSDPA for Rel-10 UEs.
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