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Introduction
In this contrition, we discuss scenarios for energy saving (ES) with compensation mode cells. One is the non-overlapping inter-eNB energy saving (ES) scenario named as capacity-limited scenario in SA5 [1], which has been added as scenario 2 in TR 36.927 in RAN3 #70 meetings. The other is compensation based ES in Hierarchy Cell Structure (HCS) [2]. Also, a unified ES parameters exchange method is proposed.
Discussion 
In current TR, compensation mode is applied in the case of single layer coverage with E-UTRAN cells. A cell can compensate for several neighboring cells or the coverage of a cell can be compensated by several cells during off-peak time. It is noted that the way to perform solution in this scenario needs to be carefully handled to assure the coverage.
[image: ] [image: ]
(a)                                  (b)
[bookmark: _GoBack]Figure1. inter-RAT/inter-eNB HCS cell scenario with compensation mode operation

Considering the scenario captured as scenario 1 in TR shown in Figure1 (a), E-UTRAN capacity-boost cells are placed in an overlay E-UTRAN/UTRAN/GSM systems where solutions for proper cell switching on/off process are discussed. For global ES, ES related state of a cell includes ES with coverage change, ES without coverage change and ES compensation mode [3]. From subscribers’ expectation, high-speed data service is preferable if they pay for it. A compromise between ES and service quality is that E-UTRAN cell(s) compensates for other E-UTRAN cell(s) in HCS in low load. General continuity of E-UTRAN coverage is able to be guaranteed while QoS of some services may be slightly impacted but acceptable. According to traffic variation, the optimal cell configuration for ES may vary with time. OAM may pre-configure the system to several combinations. In Figure1 (b), an example shows three possible configuration2. 
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Figure2. Centralized signaling based method for HCS cell scenario with compensation mode

A centralized signaling based method can be applied. In Figure 2, Cell A gathers ES parameters from its capacity boosting cell. After evaluation to maximize the ES potential, Cell A temporarily configures state transition [3] policy of cell C to cell G. Such that each cell acts more dynamic than OAM policy or decision can realize. The state transition policy can only be changed by predefined cell to avoid confusing in capacity boosting cells. 
Without cell A, the option 2 and option 3 become the cases in scenario 2. If cell C to cell G are preconfigured to be compensation cell, the concept of eNB configuring state transition policy can be applied. In [4], it is depicted that the Release 9 concept of coverage cell and capacity boosting cell [5] could be applied to inter-eNB scenario 2 where switched off cell can be viewed as capacity boosting cell, while the basic coverage is provided by the compensation cell. Therefore in option 2, ES parameters exchange method with cell E configuring cell D, F, G can be used here [6][3]. In option 3, cell D or F or G are predefined to be the controller. When a cell can be either ES cell or compensation cell without cell A exists, the coordination becomes more complex and needs further study. Once the coverage cell in one period is determined, it is easy to apply the unified method with backward compatibility. 
In the following are a brief summary of the presented compensation mode scenario and ES parameter signaling method:
· Compare with inter-eNB/ inter-RAT Scenario1
· Better user experience in off-peak hotspot when some ES cells are compensated by other E-UTRAN cells.
· More flexible: In addition to cell switch on/off, a cell can compensate for other switched-off cell depending on the network condition.
· Compare with inter-eNB Scenario2
· Less restriction to guarantee coverage
· Easy to perform centralized controlling method with less complexity
· Suitable for signaling based switch-on/off and compensation solution. More dynamic and global energy efficient can be achieved with coverage cell controlling the state transition of its capacity cell.
Conclusions
In this contribution, we discuss compensation mode ES for both inter-eNB and inter-RAT scenario 1. According to the ES and Grade of Service benefit, we have the following proposal. 
Proposal 1: Include compensation mode in scenario 1 for both inter-eNB and inter-RAT use cases 
According to the discussion, preliminary evaluation and comparison in section 2, the following proposal is presented. 
Proposal 2: Include the presented ES parameter exchange as one solution for the case in proposal 1
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