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1. Introduction
The compensation mode energy saving was captured in the TR 36.927[1] as chapter “6.2 Study on inter-eNB scenario 2”. This paper would like to discuss an issue of compensation mode about time alignment between the compensating action and de-activating action, and the possible solutions.
2. Discussion
The description of compensation mode energy saving captured in TR is as followings:
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Figure 6.2.1-1. Inter-eNB scenario 2 for energy saving
In this scenario as shown in Figure 6.2.1-1, there is single layer coverage of E-UTRAN cells. At off-peak time, some cells may be switched off, while the basic coverage is provided by the compensation node. In this case, the general continuity of LTE coverage is guaranteed while the QoS of some services may be impacted.
2.1. One issue of compensation mode energy saving
In compensation mode energy saving, the actions mainly include two aspects: one is the compensation node adjusts its RF parameters and enlarges its coverage; the other is the energy saving capable node shrinks its coverage and enters dormant state after having handed over the active UEs out.

If the compensating action is performed before the de-activating action, it may cause severe interference between the compensation node and energy saving capable node, which may decrease the user experience heavily. If the compensating action is performed after the de-activating action, it will cause temporary coverage holes, which should be definitely avoided. So it should be guaranteed that the action time for compensation node to extend its coverage and the action time for energy saving capable node to shrink its coverage should be aligned.

2.2. The relative time based solution

Figure 1
As the above figure 1 shows, the compensation node may send the Cell de-activation request message to several ES capable nodes, when receiving the request message, the ES capable cell needs some time to hand over its active UEs out, however, each ES capable cell will need different time to deal with such things, e.g. the ES capable cell 1 needs Δt1, the ES capable cell n needs Δtn to hand over the active UEs out. 
In order to perform the compensating action and de-activating actions simultaneously, all the actions should be performed at the same Δt moment after the compensation node sends the Cell de-activation request message, and the Δt should be larger than the maximum among Δt1 to Δtn. 
While calculating the Δt, another thing should be taken into account besides the time that the ES capable cell needs to hand over its active UEs out, that is the time delay of X2 interface. The Δt should be enough to contain these two parts.
When the ES capable node receives the Cell de-activation request message, it will switch off the requested ES capable cell(s) after the Δt period indicated in the request message, or maybe a little early if considering the X2 interface delay between the two nodes.
3. Conclusion

According to the above discussion, we would like to propose: 

Proposal 1: Time alignment should be considered in compensation mode energy saving to avoid possible severe interference or coverage hole.
Proposal 2: The relative time based solution described in 2.2 should be taken into account.
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