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1. Introduction
The RAN3 #68 meeting discussed the energy saving SI [1], and agreed to open a new TR on E-UTRAN Energy Saving. This paper mainly proposes a deployment scenario required to further optimize and provides two possible solutions.
2. Discussion

2.1. Deployment scenario
Macro cells, Micro cells and pico cells could build up Hierarchical Cell structure, this deployment scenario is beneficial for obtaining higher capacity of the network and spectrum efficiency by supporting area environments such as dead spot and urban hot spot. Additionally a Macro cell which mainly provides basic coverage has about 10~30Km coverage radius, but a Pico cell which mainly is applied to indoors or outdoors only has 0.1Km~1Km coverage radius, thus within coverage area of a macro cell, operator usually will deploy a large numbers of Pico-Cells, such as tens or hundreds, to provide capacity enhancement and coverage supplement. So the majority of cases for energy saving are that the part of cells enter energy saving state and another part still remain in non energy saving state. If this case occurs regularly, the preconfigured policy maybe is a feasible way to settle the issue. However, if it occurs irregularly with the change of traffic load and service requirement as shown figure 1, some optimization mechanism for energy saving needs to be further investigated, furthermore this mechanism is applicable for both Inter-eNB and Inter-RAT.

Figure 1 The Conversion of the state of energy saving irregularly
Proposal 1：Within coverage area of a macro cell, it is possible that the state of the energy saving cells change irregularly. Some optimization mechanism for this energy saving scenario needs to be further investigated.
2.2. Potential solutions for the above scenario
For the above scenario there are two possible solutions need to be taken into account.
Option 1 Signalling based activation/ deactivation

The option still applies the current energy saving mechanism to activate/ deactivate energy saving cells. If the cell providing basic coverage detects it’s traffic load above a certain preconfigured traffic threshold, it shall signal all cells in energy saving state over S1/X2 interface to enter No-ES state, these energy saving cells subsequently shall perform load balancing with surrounding neighbor cells, after a period of time, if the energy saving cell finds it’s traffic load below a certain preconfigured traffic threshold, it shall automatically close itself and enter ES state, at the same time it shall signal it’s state to the cell providing basic coverage over S1/X2 interface.
Option 2 Selective activation of the Energy Saving Cells

If the cell providing basic coverage detects it’s traffic load above a certain preconfigured traffic threshold, it shall performs some policy, such as instructing the related users to measure the pilot  signal strengths from the serving cell and neighbor cells, to roughly estimate load distribution status. Additionally the basic coverage cell needs to be aware of the location and coverage area information for the related Energy Saving Cells. Based on the two type of information the basic coverage cell may select appropriate cells to enter No-ES state. 
In order to exactly acquire the load distribution status, some position capability of eNodeB equipments may be used as an assistance means, such as the measurement for AOA and timing advance information will help to improve the option. 
Proposal 2：For the above scenario, it is allowed to apply the signalling based activation/ deactivation option or the selective activation of the Energy Saving Cells option to save network equipment energy.
2.3. Evaluation
For option 1, the obvious disadvantage is that signaling load over S1/X2 interface is high, additional disadvantage is introducing unnecessary energy consume due to attempting to switch on before switching off operation. But for option 2, these disadvantage may be avoided due to selection operation, however, the option 2 is required to configure the information about the location and coverage area for the related Energy Saving Cells or the mapping relation between pilot signal strengths and location area etc, additionally the estimation precision for load distribution status also need to be further evaluated.
3. Conclusion

We kindly ask RAN3 to agree on the following:
Proposal 1：Within coverage area of a macro cell, it is possible that the state of the energy saving cells change irregularly. Some optimization mechanism for this energy saving scenario needs to be further investigated.
Proposal 2：For the above scenario, it is allowed to apply the signalling based activation/ deactivation option or the selective activation of the Energy Saving Cells option to save network equipment energy.
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5. Text Proposal
It is proposed to capture bellowing text proposal into TR

Start text proposal
6.1
Deployment scenarios

<Text will be added.>

Scenario X: The conversion of the state of energy saving irregularly:

In this scenario, within coverage area of a macro cell, operator usually deploys a large numbers of Pico-Cells, such as tens or hundreds, to provide capacity enhancement and coverage supplement. the majority of cases for this scenario are that the part of cells enter energy saving state and another part still remain in non energy saving state, and the conversion of the state of these energy saving cells may be irregularly with the change of traffic load and service requirement.

6.2
Potential solutions for the above scenarios

<Text will be added.>
For Scenario X:
Option 1 Signalling based activation/ deactivation
If the cell providing basic coverage detects it’s traffic load above a certain preconfigured traffic threshold, it shall signal all cells in energy saving state over S1/X2 interface to enter No-ES state, after a period of time, if the energy saving cell finds it’s traffic load below a certain preconfigured traffic threshold, it shall automatically close itself and enter ES state.
Option 2 Selective activation of the Energy Saving Cells
If the cell providing basic coverage detects it’s traffic load above a certain preconfigured traffic threshold, it shall performs some policys, such as instructing the related users to measure the pilot  signal strengths from the serving cell and neighbor cells, to roughly estimate load distribution status. Additionally the cell still needs to be aware of the location and coverage area information for the associated Energy Saving Cells. Based on the two type of information the cell may select appropriate cells to enter No-ES state.
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