
3GPP TSG RAN WG3#79
R3-130052
Malta, Jan. 28th– Feb. 1st, 2013
Source:
CATT 

Title:
Further discussion on scenario and solution for non-overlapping  scenario
Agenda Item:
16.1
Document for:
Discussion and Decision
1 Introduction

In RAN#58, a new study item “Study on Energy Saving Enhancement for E-UTRAN”[2] is  established to continue a technical discussion for Energy Saving Enhancement. In this SID,  the following four objectives are mentioned for Energy Saving Enhancement:
· Inter-eNB energy saving solution for non-overlapping scenario.
· Initial evaluation of a possible inter-eNB energy saving enhancement for overlapping scenario, e.g. switching on enhancement, considering UEs QoS requirement or subscriber type, etc.
· Potential solutions to guarantee end user’s experience in energy saving.
· Potential solution for intra-LTE inter-eNB switching on enhancement e.g. by selecting adequate nodes to be switched on.
· Identify intra-RAT energy saving issues and study corresponding energy savings solutions based on the defined use cases, requirements and deployment scenarios identified under Small Cell Enhancements Study Item(s).
In Rel-10 and Rel-11, scenarios and solutions for non-overlapping ES scenarios have already been proposed and discussed. From our point of view, it is better to be a start point of R12 study item. In this contribution, we focus on further analysis about signaling-based solution for non-overlapping scenario.
2 Discussion
2.1 Compensation Scenario for Energy Saving

In the TR 36.927 [1], in the compensation scenario as shown in Figure 1, there is single layer coverage of E-UTRAN cells. At off-peak time, energy saving cells may be switched off, while the basic coverage is provided by the compensation node (case1) or by several compensation cells (case 2).
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Figure 1: Inter-eNB scenario 2 for energy saving
According to our analysis, for case 1, a compensation Cell is responsible for compensating the coverage holes formed by all surrounding ES Cells, thus the energy those ES Cells may save is usually much more than what is  increased  by extending coverage in the compensation cell. However, for case 2, this kind of energy saving effect is not very obvious, so it is required  to further evaluate the benefit for energy saving. 

Proposal 1: It is proposed the case 1 for non-overlapping scenario is prioritized.

2.2 Signalling-based ES compensation solutions
In the TR 36.927[1], three approaches have been captured. These approaches are:
1. OAM-based approach

2. Signalling-based approach

3. Hybrid OAM and signalling-based approach

In the OAM solution, the OAM decides when to switch off or compensate a cell depending on the collected statistic information. However, the statistic information can not entirely reflect the real network situations. Therefore, we think the signalling-based solution is a more robust and flexible mechanism.
Basically, two signalling-based ES solutions can be applied for compensation scenario:
Solution 1: The compensation node determines when to compensate the ES nodes. In this solution, the compensation node requests for compensation, and the feedback of the request may be needed.
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Solution 2: The ES node determines when to compensate. In this solution, when the ES node decides to enter dormant mode, the ES node will request for compensation, and the feedback of the request is necessary.
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In release 9, it’s the ES cell decides when to enter dormant state and the decision is typically based on cell load information, consistently with configured information. 
For the compensation scenario, the initial energy saving decision can be made by the ES cell as release 9 solution, however, in order to avoid coverage holes and inter-cell interference, the ES cell shall initialize communication with the corresponding compensation cells, and some information e.g. coverage related information and load information may be included into the request message. The final decision is made at the compensation cell. Only if the compensation response is positive, the ES cell enters switch off state, otherwise the ES cell will still keep switch on state.
From above analysis, we think solution 2 is more reasonable than solution1. 
Proposal 2: It is proposed the initial compensation request is initiated by the ES cell and the final decision is made at the compensation cell.
3 Conclusion
According to the analysis in section two, it is proposed:
Proposal 1: It is proposed the case 1 for non-overlapping scenario is prioritized.
Proposal 2: It is proposed the initial compensation request is initiated by the ES cell and the final decision is made at the compensation cell.
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