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1. Introduction
In RAN2#86 meeting, it was proposed to enable to set the individual value of sCellDeactivationTimer per SCell [1]. However, it was not agreed. In this contribution, we show the numerical analysis of the gain of individual sCellDeactivationTimer per SCell.

2. Discussion
2.1. Scenario
We assume that the scenario where UE is configured with 3CC CA, macro-cell PCell, macro-cell SCell (SCell#1) and small-cell SCell (SCell#2) described in Figure1.
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Fig.1
In this HetNet scenario, it can be assumed that each cell may have the own roles. The macro-cell PCell is anchoring the mobility on macro-cell layer to guarantee connectivity of the UE, the small-cell SCell (SCell#1) is mainly used for the U-plane offload and the macro-cell SCell (SCell#2) is used for the additional Tput.  
When we deploy the CA, it will be assumed that eNB may keep the SCell(s) activated for a while even after the UP data gets empty for the several reasons. For example, when there is following UP data, eNB cannot schedule it on the SCell(s) due to the activation delay up to a few tens of milliseconds if eNB deactivates the SCell(s) immediately after the UP data ends. Because of this, we cannot take advantage of UP offload and good response by using the SCell(s). Moreover, although such following UP data may be scheduled on the PCell, the packet loss may happen on PCell due to the SCell measurement. Note that the packet loss may not be able to be avoided even if the measCycleSCell is short value according to the current RAN4 discussion [2]. Therefore, it is beneficial to keep the SCell(s) activated for a while expecting the following UP data. 
Observation1: It is beneficial to keep the SCell(s) activated for a while expecting the following UP data. 
On the other hand, from the battery saving point of view, not all the SCell should be kept activated. Therefore, we think SCell(s) should be deactivated gradually after the UP data ends to achieve the good response and UP battery saving simultaneously. In the scenario of Figure1, it is obvious that small cell SCell should be deactivated later than macro-cell SCell for the UP offload point of view. 
Observation2: Gradual deactivation can achieve the good response and battery saving simultaneously.
2.2. Numerical analysis
To achieve the gradual deactivation, there are 2 schemes, MAC CE based and timer based deactivation. In RAN2#86, it was commented that MAC CE based solution will be sufficient to achieve it. But, we still think the MAC CE based solution will result in unnecessary battery consumption due to the extension of the sCellDeactivationTimer (s) and drx-InactivityTimer.  So, we evaluate each scheme in term of the active time using some parameter sets. Note that for MAC CE based solution, we assume that eNB maintains the specific timers for each SCell, and eNB sends deactivation command for the SCell when the timer expires. 
Table1: Parameter sets
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We evaluate the battery consumption from the point of active time on each Cell. It should be noted that what we have to evaluate is that unnecessary active time while there is no following UP data. 
Parameter set1: Long value of drx-InactivityTimer
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Fig.2
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From above analysis in Fig.2, MAC CE based solution consumes more battery due to the extension of active time on PCell and SCell#2, which result in increase of the battery consumption up to 26.6% comparing with the timer based solution. 
Parameter set2: Short value of drx-InactivityTimer
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In this case, even if the UE becomes in-active state after the drx-InactivityTimer expiry (100ms), eNB intentionally makes UE active state to transmit the deactivation command twice, which cause to also restart the sCellDeactivationTimer for the SCell#2. Comparing with the timer based scheme, MAC CE based scheme consumes additionally battery up to 38.1%. 
Observation3: Timer based deactivation can save more battery than MAC CE based deactivation.
Proposal: Support per SCell timer value for sCellDeactivationTimer in Rel-12 CA.

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:

Observation1: It will be better to keep the SCell(s) activated for a while expecting the following UP data.  
Observation2: Gradual deactivation can achieve the good response and battery saving simultaneously.

Observation3: Timer based deactivation can save more battery than MAC CE based deactivation.
Proposal: Support per SCell timer value for CA in Rel-12.
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