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1. Introduction
Energy saving deployment scenarios and potential solutions [1] is discussed in RAN3#69 meeting discussed. In this contribution, we mainly analyze the necessity of ES parameters coordination, and provide possible approaches. 
2. Discussion
2.1. Related ES parameters
The energy saving operation is related to two energy saving parameters: 
· Cell traffic threshold: in unit of percentage
· Time duration: in unit of minutes
For the cell to provide basic coverage, if the traffic in the cell is above this threshold longer than this time duration, the cell is allowed to request neighbour cells to switch on. 
For the cell to provide capacity enhancement, if the traffic in the cell is below this threshold longer than this time duration, the cell is allowed to switch off and enter into ES state. 

Based on the network performance, resource status and traffic QoS, ES parameters of different cells are independent with each other, may or may not be the same.  
2.2. Necessity of ES parameters coordination
At initial stage, OAM pre-configures ES parameters statically on the assumption that the values of cell traffic threshold and time duration are the average of the involved cells. However, considering such factors as dynamic environment and traffic QoS etc, OAM static pre-configuration couldn’t satisfy the actual application scenarios and requirements. Additionally, dynamic information exchange between different OAMs is difficult to implement. Thus it is necessary to introduce the coordination mechanism of ES parameters and the detail analysis is as follows.
Scenario 1: Symmetry load distribution
For scenario 1, the setting of ES parameters should take capacity of the coverage cell into account. For example, the cell providing basic coverage of the services in the area controls 50 ES cells and the ES parameter for all cells are same. The coverage cell should activate all ES cells in ES state according to the ES parameters when the traffic is high. The network energy is greatly wasted in this scenario. 
Therefore, it is necessary to adjust ES parameters of specific ES cells. With ES parameter coordination and adjustment, part of ES cells can be switched off autonomously or switched on by the coverage cell to satisfy the requirements of energy saving and QoS assurance.
Scenario 2: Asymmetry load distribution

For scenario 2, the setting of ES parameters is mostly affected by the high-load area. For example, almost all the traffic is distributed in 2 ES cells instead of 50 ES cells. Ideally, only these two ES cells are obliged to provide capacity enhancement in the high-load area, and others are in ES state. It’s difficult to set the ES parameters by OAM to only activate cells in the high-load area properly at the initial network deployment.

To avoid the cells in high-load area switch on/off frequently and assure the ES efficiency, it is necessary to coordinate ES parameters of specific cells, such as coordinating the threshold between the coverage cell and the ES cell. For example, with the ES parameter coordination, the threshold for the cells in low-load area can be heightened up and that for the cells in high-load area can be lowered down. Then the cells in the low-load area are switched off autonomously easily, and the cells in the high-load area are switched on at most of the time.
Proposal 1: The energy saving parameters coordination is necessary because the OAM static configuration is not efficient.
2.3. Possible Solutions
Based on the above analysis on necessity of ES parameters coordination, there are two possible solutions to be taken into account, which accord with the current energy saving solutions.

Option 1: Signaling-based ES parameters coordination
With exchanging the resource status and other information, the coverage cell execute ES algorithm to coordinate and update ES parameters. In the case inter-eNB scenario, this solution needs to define new messages over X2 interface. An alternative is that ES parameters information can be piggybacked on the existing messages, e.g. HANDOVER REQUEST. However, this is restricted since existing messages to piggyback on are not always available.
In the case inter-RAT scenario, RIM procedure can be used to transfer ES parameters information in RIM containers, which is transparent to core network nodes. The new defined RIM application is used for the source node to inform the target node about proposed ES parameters.
The flow chart of option 1 is show in Figure 1. 
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Figure 1 Signalling-based ES parameters coordination

Option 2: OAM-based ES parameters coordination

With collecting and analyzing resource status and other information of involved cells at regular intervals, OAM executes ES algorithm to coordinate and update ES parameters, applied in inter-eNB and inter-RAT scenarios. Concretely, OAM can be either EMS or NMS. The flow chart of option 2 is show in Figure 2.
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Figure 2 OAM-based ES parameters coordination
Proposal 2: For the above scenarios, RAN3 is kindly requested to discuss the possible solutions of energy saving parameters coordination.
3. Conclusion
According to the presentation in section two, it is proposed:
Proposal 1: The energy saving parameters coordination is necessary because the OAM static configuration is not efficient.
Proposal 2: For the above scenarios, RAN3 is kindly requested to discuss the possible solutions of energy saving parameters coordination.
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