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1
Introduction
As mentioned earlier in [1], not only coverage-hole problems but also a number of unwanted handovers (including inter-RAT handover) are created when the E-UTRAN which is overlaid in handover regions between basic coverage cells are switched off.  This results in system damage such as packet loss, delay, QoS degradation. Here in this paper we suggest an energy saving policy for the E-UTRAN cells that are overlaid in more than one basic coverage cells (handover region), which is designed to decrease the number of unnecessary handovers. 
2
ES for E-UTRAN overlaid in handover region between basic coverage cells
Consider that the network spreads out as shown in figure 1. When the cell y turns into the energy saving mode (switch off), a coverage hole forms itself in the E-UTRAN.  There needs to be an additional handover process in the inter-RAT case just because the very cell is located in the handover region. 
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Figure 1. Inter-RAT Energy Saving Scenario

All of the UEs are supported by cell 1 and 2 as well as the E-UTRAN cells. 

 Handover scenario:

1. Assume that the UE serviced in the cell x moves to the cell z and the cell y is switched off. 
2. The moving UE serviced in cell x performs a handover to the cell 1 (inter-RAT handover).
3. The UE continues to move to the cell z, crossing over the handover region between the cell 1 and 2, The UE performs another handover from the cell 1 to the cell 2. 
4. Finally the UE in the cell 2 performs a handover to the cell z (inter-RAT handover).
If the cell y is switched off for energy saving, we are certain to come across the unwanted handover problems described in above scenario.  That leads us to believe that there are more losses than gains -- packet loss, delay, QoS degradation, which result from the unwanted process.  The problem becomes more serious in more populous areas like a metropolis.  The OAM should establish policies based on the specific system environment, with the tradeoffs in mind between gains and losses. 
3
Proposals
Proposal 1 : The E-UTRAN cells in which is overlaid in handover regions of basic coverage cells should not be approved of the Energy Saving mode and should be “always on.” 

Proposal 2 : If gains from ES are bigger than losses, the information on the movement pattern of UE and on the load in the basic coverage cell should be shared in order to minimize the number of unnecessary handovers. The OAM policies enabling the UEs entering the coverage hole be handed over in optimized cell should be focused. 
The proposal 1 helps decline the number of handovers between heterogeneous systems and the proposal 2 the number of faulty handovers.  (In the scenario above, based on the OAM policies, a direct handover from the cell x to the cell 2 becomes possible without the process # 2.) 
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