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1. Introduction
In this contribution, we provide some simulation results showing that in non-overlapping scenarios it is possible to switch off some base stations at off-peak hours, i.e. it is feasible to maintain network coverage with a reduce set of base stations at the cost of a decrease in network capacity.
2. Discussion
The simulations considered in this contribution is a network of 19 three-sectored macro base stations deployed within the 3GPP case 3 simulations [1] in a region of 46 square kilometers. The inter-site distance (ISD) is 1732m, each eNB has a maximum transmission power of 46dBm and no shadowing is taken into account.

The overall coverage area is shown in Figure 1, depicting all base stations turned ON and a given snapshot of UE distribution. The color code represents the spectrum efficiency, in bit/s/Hz, with a minimum of 0.8 bit/s/Hz at cell edges.
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Figure 1: Overall coverage area (all base stations being active)
For a given UE distribution, an algorithm selects the sectors that can be switched off based on SINR and path loss measurements at each UE location, the criterion being such that all UEs can attach to a cell with a minimum SINR. Then the minimum spectrum efficiency available in the whole area is computed..By running the simulation with UE distributions of different densities, the number of base station that can be switched off varies and is computed. 
We have plotted in the Figure 2 the average minimum spectrum efficiency (i.e. the normalized throughput) with respect to 10000 realizations of the UEs positions. The minimum spectrum efficiency available in the area is plotted as function of the percentage of sectors that can be turned OFF.
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Figure 2: Minimum spectrum efficiency evolution when cells are switched off
We can see that when the spectrum efficiency at cell edge is reduced, i.e. the network capacity is decreased, it is possible to switch off some cells without producing coverage holes. For example, it is possible to switch off 18% of cells by decreasing the minimum spectrum efficiency experienced by UEs in the simulated area from 0.8 bit/s/Hz to 0.3 bit/s/Hz.
This would typically be a scenario for off-peak hours, when having the full network capacity available is not necessary considering the limited number of UEs to be served.

These results assume no mechanisms as TX power increase or antenna tilt modification to compensate cells turning into energy saving state. With such compensation in place, it could be possible to keep a better cell edge spectrum efficiency for a given off-peak hours energy saving configuration, or it could be possible to increase energy saving gains by switching off more cells.
3. Conclusion
The simulation results presented in this contribution shows that in non-overlapping scenarios, even without compensation mechanisms it is possible to switch off a significant number of cells without creating coverage holes provided that a decrease in network capacity is accepted. This would typically be the case at off-peak hours. 
Energy saving gains could be further better with compensation mechanisms in place.
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