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1 Introduction

In previous RAN3 meeting, the non-overlapping inter-eNB energy saving has been discussed. Further discussion is needed for clarifying the specific use case and determining the corresponding solution.
2 Discussion
2.1 Discussion on Non-Overlapping Scenario

Based on the description in TR 36.927 [1], the non-overlapping scenario has been depicted as two cases in the figure, and some descriptions are attached as follows:
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Figure 1. Non-Overlapping Inter-eNB Energy Saving Scenario

As shown in the Figure, this scenario involves two cases. For both cases, single layer coverage of E-UTRAN cells is deployed. At off-peak time, energy saving cells may enter dormant mode, while the basic coverage is provided by one cell (case 1) or by several compensation cells (case 2). In general, the continuity of LTE coverage is guaranteed while the QoS of some services may be impacted.

Based on the above description, there are two specific use cases.
Use Case 1:Intra-Frequency Inter-eNB Energy Saving
In this case, the eNBs are deployed with the same frequency. When load becomes low, those energy saving cells may be switched off, while the compensation cells may be kept on to guarantee the continuous coverage.
As indicated in figure 1, when energy saving function is deactivated, the area is covered by three cells; after this function is activated, one cell could guarantee the whole area, while two other cells are switched off. The compensation could be realized through some mechanisms, e.g. adjusting transmission power and antenna tilt, or switching from the directional antenna to omni antenna.
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Figure 1. Indication of intra-frequency energy saving case
In current network, OAM is deployed to handle the energy saving solution in this case. The energy saving cells and compensation cells are well-planed at the initial stage of network planning. And some specific threshold or condition, e.g. time will be defined to trigger the energy saving mechanism in the network. 
And in intra-frequency case, the service continuity may be provided with best effort. Because when the compensation cells are activated slightly before the corresponding operation at energy saving cells, some UEs could be handed over to those cells in advance. Because serious interference has been produced, the handover performance could not be guaranteed. However, energy saving mechanism is activated when the load is pretty low, and the compensation cells will be activated in a short time, therefore, the impact may not be so critical.
Use Case 2: Inter-Frequency Inter-eNB Energy Saving
In this case, the eNBs are deployed with the different frequency in the network. And similar procedure may be reused. As indicated in figure 2, 
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Figure 2. Indication of inter-frequency energy saving case
As indicated in figure 2, those cells deployed in frequency 1 may could be switched off when load in the area is low, while the cells deployed in frequency 2 may could be adjusted to guarantee the continuous coverage in this area. Same implementation as that in case 1, e.g. adjusting transmission power and antenna tilt, could be realized.
In different frequency case, the service continuity could be guaranteed with handover. However, when to activate the energy saving feature seems a trade-off. If only one or two cells could be switched off, while the compensation cells are activated, therefore, the energy saving gain may be insignificant.
Proposal 1: RAN3 is proposed to consider this two specific use cases for non-overlapping scenarios in energy saving work item.
3 Conclusions

In this contribution, one proposal is provided as follows:
Proposal 1: RAN3 is proposed to consider this two specific use cases for non-overlapping scenarios in energy saving work item.
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