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1 Introduction 

A mechanism for an optimised cell wake up in hotspot deployments has been outlined within [1]. Main idea is that cells in ES mode (switched off) are able to monitor Interference over Thermal Noise (IoT) ratio. Then, when the cell providing coverage (called macro or umbrella cell) detects high load it may request the hotspots within its coverage to perform and provide their measurements. The paper aims to discuss exemplary cases and to highlight the feasibility of the proposed mechanism.  

2 Setup

A network layout of an umbrella cell covering 3 hotspots is displayed in fig.1. In the examples 1, 2 and 3 different user distributions are sketched.
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Figure 1: Example: inter-RAT overlay, considered is the area covered by g1, u2, e1.
3 Analysis
Taking into account the cell-UE distances (as depicted in fig.1) and the corresponding propagation losses the resulting IoT values can be estimated. 
· Example scenario 1: Very likely the highest IoT is measured by cell 3. The UEs concentrated near cell 3 are connected in the macro cell. They need to apply rather high UL Tx power as to compensate the large pathloss towards the macro cell. As the signals of those UEs however experience very small attenuation on their way to the receiver of cell 3, the IoT measured by cell 3 should rise dramatically. Cell 2 should also see an increased IoT stemming from the users in cell 3 and maybe from those at the right border of the macro cell. However as the pathloss to cell 2 is larger, the increase is smaller than for cell 3. Only cell 3 needs to be activated.
· Example scenario 2: The situation for cell 3 and 2 is similar to example 1. Cell 1 however should receive significant IoT as there are rather numerous UEs in its vicinity. It could be that the IoT is less than for cell 3 since the UEs might apply less Tx power. Such situation would motivate to deploy cell-individual thresholds. There is a minor risk that cell 2 is unnecessarily activated.

· Example scenario 3: The result should be unambiguous. Cell 2 and 3 both show high IoT and could be activated, what would indeed be the correct measure. Cell 1 would experience much lower IoT as the UEs are distant.
It should be mentioned that in many cases pico/femto deployment is indoor. This fact would contribute further to the reliability. Since a UE connected to the outdoor macro needs even higher Tx power as to overcome the additional loss of approx. 10..20 dB. This loss naturally only applies to the macro but not to the indoor cells.  
4 Summary
For three examples of different user distributions within a heterogeneous network (macro/umbrella covering pico/femto cells) the IoT has been studied. By analysing current IoT figures the controller of the macro/umbrella cell can in many cases reliably detect the right wake up - target, i.e. there is a fair chance that the most appropriate pico/femto cell(s) is/are activated. The strategy to wake up cells could be to activate the cells one by one. In case the near-overload situation is not resolved the next target could be chosen. It might be worth to define cell individual thresholds either by OAM/network planning means or to find the thresholds by means of SON ("self-learning"). Even if the proposed mechanism might not find the correct target in 100% of the cases in the first step, it is much more efficient than alternatively activating all possible cells in order to find the desired pico/femto target cell.     
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