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1. Introduction
From the last meeting, the discussion on inter-eNB non-overlapping energy saving scenario was started as study item for Rel-12. Based on contents discussed at the last meeting, email discussion was progressed to refine use cases and scenarios description and requirements. This contribution examines the proposed signalling-based solutions for inter-eNB non-overlapping scenario and our view of it is given finally.
2. Discussion

2.1 Background
To achieve energy savings in inter-eNB non-overlapping scenario, three fundamental approaches differing in how hotspots E-UTRAN cells enters or leaves dormant mode can be used. These approaches are:

1. OAM-based approach 

2. Signalling-based approach

3. Hybrid OAM and signalling-based approach
For signalling-based approach, our preference is that all cells are preconfigured as potential compensation cells and energy saving cells like OAM-based approach and this approach can reflect more the real network situation than OAM-based approach.
2.2 Non-overlapping scenarios for energy saving
According to email discussion, scenarios involving pico eNBs and macro eNBs were merged into the two scenarios as follows [1]:
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Figure 1. Single compensating eNB deployment scenario
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Figure 2. Multiple compensating eNBs deployment scenario
For all of two deployment scenarios, single layer coverage of E-UTRAN cells is deployed. For single compensating eNB deployment scenario, at off-peak time, energy saving cells which may belong to different eNBs (e.g., cell4 of eNB2, cell5 of eNB3 and cell6 of eNB4 in Figure 1) may enter dormant mode, while the basic coverage is provided by one or more cells of one eNB (e.g., cell 1, 2 and 3 of eNB1 in Figure 1). For multiple compensating eNBs deployment scenario, at off-peak time, one or more cells (e.g., cell 1, 2 and 3 of eNB1 in Figure 2) of one or more eNB enter(s) dormant energy saving mode and two or more adjacent compensation cells belonging to different eNBs (e.g., cell4 of eNB2, cell5 of eNB3 and cell6 of eNB4 in Figure 2) extend their coverage to provide basic coverage to UEs in dormant cells area. Adjacent areas to the coverage provided by eNB1, eNB2 and eNB3 (cell 1-6) may have E-UTRAN coverage provided by eNBs not shown in Figure1 and 2.
2.3 Signalling procedures
According to 36.927 for signalling-based approach,

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.
The solutions where initial decision and final decision are made at the energy saving eNB and the compensation eNB respectively were proposed by [2][3]. For single compensation eNB deployment scenario, two solutions have identical signalling procedure. For multiple compensation eNBs deployment scenario, however, there is a difference between two solutions, i.e. the existence of the master compensation cell, which is denoted as cell B in Figure 3, to coordinate other compensation cells.
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Figure 3. Signalling procedure for multiple compensation eNBs deployment scenario with master compensation cell
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Figure 4. Signalling procedure for multiple compensation eNBs deployment scenario without master compensation cell
According to whether the master compensation cell exists or not, two proposed solutions have different features as follows.
· Compared to the solution without the master compensation cell, the solution with the master compensation cell needs additional signalling because the result of final decision at the master compensation cell should be provided to other compensation cells to decide whether each compensation cell extend its coverage or not.
· In the solution without the master compensation cell, signalling between the energy saving cell and each compensation cell is comprised of initiating message and response message, which is one pair. However, in the solution with the master compensation cell, signalling between the master compensation cell and other compensation cells should be comprised of initiating message and response message to exchange the information with other compensation cells and initiating message to inform other compensation cells of whether to compensate or not. The message used to exchange the information may be different from the message used to transmit the result for final decision.
· In the solution without the master compensation cell, the energy saving cell may send the information which have to transmit to each compensation cell directly. However, in the solution with the master compensation cell, the master compensation cell receives the information sent to all of compensation cells from the energy saving cell and then it has to transmit to each compensation cell, substituting the energy saving cell.

The solution without the master compensation cell has in our view an advantage in terms of simplicity. We therefore propose that RAN3 further considers signalling-based solution without the master compensation cell to coordinate other compensation cells.
Proposal 1: It is proposed that RAN3 further considers signalling-based solution without the master compensation cell to coordinate other compensation cells.
3. Conclusion
In this contribution, two proposed solutions for inter-eNB non-overlapping energy saving scenario was examined. The following proposals are kindly suggested to RAN3:
Proposal 1: It is proposed that RAN3 further considers signalling-based solution without the master compensation cell to coordinate other compensation cells.
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