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1 Introduction

In RAN3#70bis meeting, some companies proposed that the signaling-based option for the compensation mode should not break the R9 principle that switch off is performed with local information available, mainly based on cell load information. This paper mainly discusses what scenario the compensation mode may apply and gives the potential solutions to support the signaling-based option for the compensation mode. 
2 Discussion
In last RAN3 meeting, it was agreed that the compensation mode may be classified as two options:
1. OAM-based 
2. Signalling-based.
For OAM-based option, the network node may download its energy saving strategy and other configuration data from OAM, and then perform the associated energy saving action based on the previously stored strategy and other network information. Additionally OAM may apply its energy saving algorithm to determines, based on load and other network information and based on knowledge of geographic positions and coverage areas of base stations, which base stations are to enter ESaving state, ES-Compensate state, or No-ES state. Since the OAM-based compensation mode does not require additional standard work and eNB impact, the OAM-based compensation mode could be applicable to the R9 and R10 network.

However, for signalling-based option, some companies proposed that the signaling-based option for the compensation mode should not break the R9 principle. Firstly we would review the signalling-based option in R9. In order to assure the service connectivity and make no side effect on the service, in R9 only the eNB overlaid by other eNBs (i.e., the area served by the eNB also covered by other eNBs) can enter into ESaving state. In this scenario, the cells adopted as capacity booster are always monitoring the traffic load and are able to switch off when traffic drops below a certain threshold and stays below the threshold for certain time, so in our understanding, the signalling-based option in R9 mainly applies to the overlaid deployment. But if this option is directly adopted as the compensation application of the R9 and R10 network, considering a basic assumption that only the compensation node could provide the service connectivity for the energy saving cells, i.e. the compensation mode is mainly applied to the non-overlaid deployment, the above application will lead to the following two issues to be solved:

1. The capacity booster cells entering ESaving state autonomously, only based on traffic load, may lead to coverage hole( e.g. a UE may power on in case of a eNB in ESaving state );

2. For the connected UEs in the area with no or weak signal strength from neighbouring cells, the capacity booster cells have to keep itself in No-ES state to assure the service connectivity.
Considering the above issues, therefore, it could be concluded that the signaling-based option in R9 is not directly applicable for the signalling-based compensation mode.
Proposal 1: The OAM-based compensation mode could be applicable to the R9 and R10 network, but the signaling-based option in R9 can not be directly adopted in the signalling-based compensation mode.
According to the agreed description in the TR 36.927, the inter-eNB energy saving is classified as two scenarios, the inter-eNB scenario 2 for compensation mode should be only applicable to the non-overlaid deployment:
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Figure 1. Inter-eNB scenario for energy saving
In this scenario as shown in Figure 1, there is single layer coverage of E-UTRAN cells. At off-peak time, some cells may be switched off, while the basic coverage is provided by the compensation node. In this case, the ES Cell B,C,D,E,F,G can not be fully covered by other cells than the compensation cells such as Cell A, on the other hand, if there really exist such basic coverage cells, it is also unnecessary for the Cell A to compensate the radio coverage previously provided by these cells. Therefore it is almost impossible that the compensation operation and the signaling-based option in R9 coexist.

Take an extreme example, it is assumed that there is a eNB which controls some energy saving cells within a deployment supporting the signaling-based option in R9 and at same time controls some other energy saving cells supporting the compensation operation. In this scenario, the eNB has to support the two type of energy saving operation mode. Additionally, considering OAM may configure different cell attributes for energy saving operation, e.g. some cells will act as basic coverage cell and other cells as the capacity booster cell. So the above coexistence issue also can be solved by defining another two new cell attributes configured by OAM, e.g. the Cell ability to perform autonomous cell switch-off and the Cell ability to perform the compensation operation. In that case the eNB may apply the corresponding processing mechanism based on different ES cell attributes, thus these energy saving cells may coexist in same eNB without any impact on each other.

Proposal 2: The coexistence issue of the compensation operation and the signaling-based option in R9 does not need to be considered.
According to above analysis, the signaling-based option in R9 can not be directly adopted as the signalling-based compensation mode, thus it is required to redesign new signal procedure dedicated to the compensation mode or follow the R9 mechanism that switch off is performed with locally available info but introducing some enhancement. Since the coexistence issue of the compensation mode and the signaling-based option in R9 doesn’t have to be considered, no matter which solution the compensation mode could apply, when evaluating potential solutions, there is no need to consider the criteria of completely following the R9 principle.
Proposal 3: No need to consider the criteria of completely following the R9 principle when evaluating the potential solutions of the signalling-based compensation mode.
3 Conclusion

We kindly ask RAN3 to discuss the above application issue for the signalling-based compensation mode and adopt the following proposals:
Proposal 1: The OAM-based compensation mode could be applicable to the R9 and R10 network, but the signaling-based option in R9 can not be directly adopted in the signalling-based compensation mode.
Proposal 2: The coexistence issue of the compensation operation and the signaling-based option in R9 does not need to be considered.
Proposal 3: No need to consider the criteria of completely following the R9 principle when evaluating the potential solutions of the signalling-based compensation mode.
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