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1. Introduction

 The RAN3 #68 meeting discussed the energy saving SI [1], and agreed to open a new TR on E-UTRAN Energy Saving (ES).  
During RAN3#69 meeting a TP on ES was agreed in [2]. This TP reports several use cases for energy saving SI and some inter-RAT deployment scenarios.  Some “complementary energy saving features” was considered as FFS in [2].

Among these complementary features, compensation based energy saving [3,4] is shown to be an important feature, however it  needs to be better understood and its benefits more clearly highlighted.    

In the current status of the ES SI and the corresponding references from SA5, no feasibility study is shown for these ES schemes and the impact of ES on the coverage of typical Macro deployment scenario was not yet addressed. 
In this contribution, we provide some preliminary simulation results showing that it is possible to maintain network coverage with energy saving mechanisms based on compensation. This simulation study should be considered as a first step for the understanding of compensation based energy saving and shows that intra-RAT compensation based energy saving is a viable solution that should be included in the ES SI.
2. Discussion
The simulation scenario considered in this contribution is a network of 49 eNBs deployed in outdoor environment with inter-site distance of ISD = 750m. Each eNB has a maximum transmission power of 46dBm and we consider the overall coverage in a region of 6x6km. Two scenarios are considered in the simulation. 
- In scenario (1) we consider that all eNBs are transmitting at maximum power. 
- In scenario (2) a list of eNBs is turned off and the rest of eNBs of the scenario are transmitting at maximum power.
The coverage calculations are done for threshold SINRs ranging from -10dB that corresponds to the minimum SINR necessary for UE attachment to an eNB up to 25dB. The SINR thresholds considered in the simulations are SINR = [-10 -0.75 1.5 3.5 9.5 11.5 14.7 25]. These SINR thresholds are obtained through link level simulations and the link budget parameters used in SINR calculations are corresponding to simplified macro eNB scenario obtained from [5]. 

The coverage area is calculated as the normalized area in which the measured SINR is above the SINR threshold. The main difference from [5] is that eNBs are deployed in regular grid basis. 

The list of activated cells is chosen such that the activated eNBs will not increase the overall interference of the scenario (2), when compared to scenario (1). 
Figure 1 and Figure 2 give a map of the coverage in scenario (1) and in scenario (2) with 20% of the eNBs activated, while we have plotted In Figure 3 the coverage curve versus SINR thresholds.
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Figure 1: Coverage without energy saving
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Figure 2: Coverage with 80% of base stations switched off
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  Figure 3: Coverage versus SINR threshold for ES and non ES scenarios (20% activated cells)
The results show that switching OFF 80% of the cells of the simulation framework doesn’t add extra coverage holes compared to the scenario (1).  The coverage performance of the scenario (1) is similar to scenario (2) and the mean power saving introduced by scenario (2) is 6dB.    
3. Conclusion
 In this contribution we have presented preliminary simulation results for the evaluation of ON/OFF power saving in a compensation scenario. We have shown that a similar coverage can be reached with only a subset of base stations activated and that an energy saving gain can be achieved (in the contribution 6dB energy gain can be evaluated from the simulations). 

Compensation based energy saving is a viable solution for intra-RAT energy saving. We propose to include this compensation based ES in the energy saving SI text.   
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