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1. Introduction
In the last RAN plenary meeting, Rel-12 study item for energy saving (ES) [1] has been approved. One of scopes included in new study item is “Inter-eNB energy saving solution for non-overlapping scenario”. This contribution discusses use cases for non-overlapping inter-eNB scenario captured in TR 36.927 [2] in case of considering signalling-based solution.

2. Discussion

The following two cases were described in TR 36.927 [2] for the non-overlapping inter-eNB scenario.
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Figure 1. Non-overlapping inter-eNB scenario for energy saving
For both cases, single layer coverage of E-UTRAN cells is deployed. At off-peak time, ES cells may enter dormant mode, while the basic coverage is provided by one cell (case 1) or by several compensation cells (case 2). In general, the continuity of LTE coverage is guaranteed while the QoS of some services may be impacted.
2.1 Triggering energy saving procedure and final decision
For signaling-based solution, which is one of some potential solutions for non-overlapping inter eNB scenario, the following sentences are denoted in TR 36.927:

When the energy saving cell decides to enter dormant mode autonomously or based on information exchanged with the compensation cell, it will initialise communication with the corresponding compensation cells, and the coverage related information may be included into the request message. The final decision is made at the compensation cell and the feedback may be needed.
As stated above, the triggering ES procedure is taken at the ES cell and the final decision is made at the compensation cell. Applying this option to two cases as illustrated in Figure 1, Case 1 is easier to apply this option than Case 2. Because multiple compensation cells in Case 2 provide the basic coverage cell for ES cell entering dormant mode, the coordination among compensation cells, which increases the complexity, will be needed to cover the area served by ES cell efficiently. Moreover, the initializing ES procedure by the ES cell is backward compatible with Rel-9 energy saving mechanism, which is initialized by the ES cell to enter the dormant mode autonomously based on its load information.
Observation 1: Case 1 is easier to apply that the triggering ES procedure is taken at the ES cell and the final decision is made at the compensation cell than Case 2.
2.2 Intra-frequency and Inter-frequency
For two cases of non-overlapping scenario, we consider intra-frequency or inter-frequency to the compensation cell and the ES cell.
In intra-frequency case, as analysed in [3][4], there is a serious interference between the compensation cell and the ES cell during transition time when compensation and switching off are performed after the final decision. In this situation, the UE located at the ES cell edge may not receive handover command from the ES cell because of interference from the compensation cell or the UE located at the ES cell center may not access the compensation cell during handover due to interference from the ES cell. In Case 2, when each compensation cell extend their coverage to compensate the area which the ES cell has served, it should be also considered to occur the interference between neighbouring compensation cells causes since each compensation cell are deployed with the same frequency.
In inter-frequency case, there is no inter-cell interference between the compensation cell and the ES cell for both cases because the ES cell and the compensation cell are deployed with the different frequency. However, in Case 2, depending on using the same frequency or different frequency at each compensation cell, it becomes a different issue. The first one may cause the same problem as intra-frequency case in Case 2. The second one don’t occur the interference between neighbouring compensation cells but frequency resources are wasted and are inefficiently used.
Observation 2: In Case 2, there are the extra problems which should be considered in both frequency cases.
3. Conclusion
In this contribution, for signalling-based solution, two cases for non-overlapping inter-eNB scenario were discussed from different points of view. By taking the observations above into consideration, the following proposal is suggested to RAN3:
Proposal: It is needed to consider Case 1 that one compensation cell provides the basic coverage to multiple ES cells to be a priority.
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