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1 Introduction

In previous meetings, the non-overlapping inter-eNB energy saving scenario, which is named as capacity-limited scenario in SA5 [1], has been added in the TR. And in this contribution, we try to discuss the feasible solution to this scenario and provide some considerations on it. 
2 Discussion

In the current TR [2], the scenario is indicated and described as below. 
Scenario 2
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Figure 1. Inter-eNB scenario 2 for energy saving
In this scenario as shown in Figure 1, there is single layer coverage of E-UTRAN cells. And when the off-peak time comes, some cells could be switched off for energy optimization, while the basic coverage is provided by the compensation node. In this case, the general continuity of LTE coverage is able to be guaranteed while the QoS of some services may be impacted. 

In Rel-9, there are two types of cells deployed in the network, one is capacity boosting cell, and the other is coverage cell which is responsible for providing the basic coverage. In this scenario, the concepts for those two types of cells are also feasible, because those cells switched off for energy optimization could be regarded as capacity boosting cell, and the compensation cell could be regarded as coverage cell. Therefore,
Proposal 1: the concept of coverage cell and capacity boosting cell could be applied for inter-eNB scenario 2.
In this scenario, several capacity boosting cells are covered by one coverage cell when they are switched off, and the coverage of the cell is changed, therefore, there should be some coordination mechanisms between the capacity boosting cell and coverage cell for preserving the basic coverage in the network, especially those cells may be deployed with the same frequency. If there is no coordination between the capacity boosting cell and coverage cell as in Rel-9, there may be some impacts on the basic coverage for non-overlapping LTE network.

Case 1: In intra-frequency case, if the capacity boosting cell automatically determines whether it can enter the sleeping mode by itself, and no coordination is adopted, there might be coverage hole, because the coverage cell can not compensate the area covered by this capacity boosting cell in time.
Case 2: In intra-frequency case, if the coverage cell compensates the area without coordinating with all the capacity boosting cells, there might be serious interference, because the coverage cell may do the compensation when the capacity boosting cells are still on.
Based on the above discussion, 

Proposal 2: Coordination mechanism is needed for energy saving scenario 2. 

Basically, there are two alternatives for coordination in this energy saving scenario.
Alternative 1: when the capacity boosting cell hopes to enter the sleeping mode, it should communicate and coordinate with all the related cells which is covered by one coverage cell respectively, if the response is positive which means all cells in this area could follow this cell and enter the sleeping mode at the same time, this capacity boosting cell will enter the sleeping mode with all these cells at the same time, furthermore, the message which triggers the compensation from the coverage cell should be transmitted in advance.
In this case, the overhead for information exchanging is huge, and it is also difficult for the network to reach the convergence.

Alternative 2: in this scenario, whether to enter the sleeping mode or not depends on not only the information related to the specific capacity boosting cell, but also that of other capacity boosting cells and the corresponding coverage cell. Because all the capacity boosting cell should be compensate by the coverage cell, therefore, it is the appropriate place to collect the information and determine whether those capacity boosting cells under its coverage could go into the sleeping mode. After the coverage cell determines the right time to ask the capacity boosting cells to be switched off, it could inform those cells and enter the compensation mode itself at the same time.
Proposal 3: RAN3 should discuss the above two alternative and add the feasible solutions into the TR.

3 Conclusion

This contribution gives some considerations on the solution for inter-eNB energy saving scenario, and the following proposal is presented. 

Proposal 1: the concept of coverage cell and capacity boosting cell could be applied for inter-eNB scenario 2.

Proposal 2: Coordination mechanism is needed for energy saving scenario 2. 

Proposal 3: RAN3 should discuss the above two alternative and add the feasible solutions into the TR.
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