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1. Introduction
In Rel-10 CA, it was agreed to configure the value of the sCellDeactivationTimer per MAC. In this paper, the expected benefits of configuring the value of the sCellDeactivationTimer per SCell are explained.
2. Discussion
In Rel-10, it was agreed that sCellDeactivationTimer is configured per UE [1], the document [2] mentioned the reason as below:
	…
The aim of the CC deactivation is to deactivate the CC timely when there is no data transmission on that CC for a certain time. The length of the deactivation timer only represents the time of the CC activation state transition. Therefore there is no need to distinguish different CCs. It will increase complexity but seems no gains.

Proposal 3: The deactivation timer length is configured per UE.
…


However, this discussion was not held under the CA scenario#4 which is attractive from the point to achieve the UP offload to the small cell and the mobility robustness simultaneously. We understand that the deactivationTimer value means how long UE should expect the scheduling on/for the SCell from the last PDCCH reception. Therefore, if the value is too short, UE/eNB loses the chance for the scheduling on/for the SCell. On the other hand, if the value is too long, UE consumes battery unnecessarily. To configure the appropriate timer value, in addition to the traffic model, the assumed load of the SCell can be used. For example, let us assume that a UE is configured for 3DL CA with a macro-cell as PCell, another macro-cell as SCell#1 and a small cell as SCell#2, as illustrated in the fig.1, and the load of the SCell#1 is larger than that of the SCell#2. 
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Fig.1
If eNB aims to provide UE with more battery saving gain due to deactivation, it may configure short timer value. However, in this case, the deactivationTimer may expire even before there is UP data to be offloaded to SCell#2. Although UE may still be transmitted on PCell, this would mean that short timer setting brings no UP offload gain. If eNB aims to offload UP to the small cell as much as possible, it may configure the long timer value for the UE. In this case, even if the SCell#1 is temporarily congested, UE expects to receive PDCCH on both SCell#1 and SCell#2, which results in unnecessary battery consumption since probability to be scheduled in SCell#1 is small. Note that the impact to UE battery consumption is much severe for 3 or more CCs CA.
Observation: Per UE timer value cannot achieve battery saving and UP offload gain simultaneously in CA scenario#4.
To achieve battery saving and UP offload gain simultaneously in CA scenario#4, timer value should be configured per SCell. Specifically, in case of the fig.1, short timer value is configured for SCell#1 and long timer value is configured for SCell#2, so that UE deactivates the SCells gradually, i.e., firstly SCell#1 and then SCell#2. With this configuration, even if the UP data comes after deactivation ofSCell#1, UP data can be scheduled on SCell#2 which response faster. This way UP offload to the small cell can be achieved by utilizing the small cell resource.
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Fig.2
Although deactivation command by sending MAC CE may be able to achieve the same mechanism, we think that implicit deactivation is better. This is because the MAC CE may cause de-sync of the timer between UE and eNB (e.g., due to NACK-to-ACK error) and unnecessary battery consumption by re-starting the drx-InactivityTimer.
Proposal: Support per SCell timer value for CA in Rel-12.

3. Summary and proposal
In this contribution, we discussed the need for the per SCell value of deactivationTimer for CA, and the followings were observed and proposed:

Observation: Per UE timer value cannot achieve the battery saving and UP offload simultaneously in CA scenario#4.
Proposal: Support per SCell timer value for CA in Rel-12.
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